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EDITORIAL

KLAUS SCHUCH, MANAGING DIRECTOR OF FTEVAL AND STEFAN PHILIPP, ASSISTANT TO THE MANAGEMENT

OF FTEVAL
DEAR READERS,

his issue of the fteval Journal for Research and Technology Po-

I licy Evaluation contains the proceedings of the Open Evaluation

conference, organised by the Platform and its partners from the

Manchester Institute of Innovation Research (MlolR) and the Institute

for Research and Innovation in Society (IFRIS) in November 2016. You

find a collection of the extended abstracts presented at the conference.
In an upcoming issue you will also find a selection of full papers.

This editorial also gives us the possibility to reflect the impressions,
things learned and challenges identified at the conference.

As regards our focus on ‘open evaluation’, we think that we have
directed attention to a concept which is about to emerge, but which still
lacks sufficient empirical testing and evidence. The topic “openness” in
STl policy evaluation will doubtlessly accompany the STI policy evalua-
tion community in the next couple of years. We noticed good will and
pretence but at the same time also lack of ambiguity related to practices
and approaches. We assume that more empirical evidence on the notion
of openness in evaluation will be available in a few years. It is expected
that this will go hand in hand with the use of open data and novel data
science approaches and the pursuit of identifying impact along different
impact dimensions, including societal impact of STI policies. However,
also mare risk-taking by funding agencies, especially public ones, is
required to experiment with alternative open approaches in controlled
settings. This might cause additional costs but also can bring additional
benefit and might transcend the action spaces of conventional STl policy
evaluations.

We will for sure follow-up on this and believe that our next confe-
rence on measuring impact of R&D and its many bifurcations will provide
a good interface and point of contact.

Finally, | can confess that we feel lucky that we managed to or-
ganise the largest conference in Europe dedicated to the evaluation of
policies in the field of research, technology and innovation policy (RTI)
despite our extremely limited capacities. In comparison to previous con-
ferences we gathered more people, from all over the world, and mana-
ged to mobilise mare young professionals, also thanks to our cooperation
with EU-SPRI. We received an overwhelmingly positive response, which
of course has mostly to do with the impressive quality of the speaker's
contributions! We are thankful to the many helping hands from the STI
policy evaluation community from all over Europe: our key note spea-
kers, the organisers of the panels, the panel discussants, the session
chairs, the moderators and the paper presenters and our sponsors, wit-
hout whom the conference could not have been realised: The Austrian
Federal Ministry of Transport, Innovation, and Technology (BMVIT), The
Austrian Federal Ministry of Science, Research and Economy (BMWFW),
The Vienna Science and Technology Fund (WWTF), The Austrian Science

Fund (FWF), The Austrian Research Promotion Agency (FFG), Danube-
INCO.NET, project funded under FP7. As mentioned above, our next con-
ference will take place in Vienna under the auspices of the Austrian EU
Council Presidency in early November 2018. The focus of this conference
will be on impact of R&D, which became the dominant narrative in re-
search and innovation policy-making in Europe.

We hope to see you again! In the meanwhile enjoy reading!

Klaus Schuch

Stefan Philipp
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BEYOND THE REF (RESEARCH EXCELLENCE
FRAMEWORK)? WHAT DOES THE
EVIDENCE TELL US ABOUT DESIGNING

A FUTURE
RESEARCH

PERFORMANCE-BASED
FUNDING SYSTEM FOR

THE UK AND OTHER COUNTRIES?'

ERIK ARNOLD, PAUL SIMMONDS, KRISTINE FARLA, PETER KOLARZ, BEA MAHIEU AND KALLE NIELSEN

he UK's Research Excellence Framework (REF) is the current ver-
I sion of the world’s longest-running performance-based research
funding system (PRFS). Originally introduced in 1986 as the Re-
search Selectivity Exercise and later Renamed the Research Assessment
Exercise, it rapidly became the mechanism used to allocate almost all
institutional funding for research to the UK universities. It is conducted
every six years or so and is completely based on peer review, though in
recent iterations it has to some degree been informed by bibliometric in-
dicators. The last exercise in 2014 cost in excess of €300m to run (Farla &
Simmonds, 2015) and although it is widely criticised and even referred to
as a 'Frankenstein monster’ (Martin, 2011) the UK university community is
reluctant to change it (Technopolis, 2010) (Wilsdon, 2015). While, there-
fore, the REF is an outlier in terms of age, the proportion of institutional
funding it steers as well as the focus on peer review (Mahieu & Arnold,
2015) and its cost, a comparison of its apparent impacts and its methods
with evidence from other countries will shed useful light not only on the
opportunities to improve the UK system but also other systems elsewhere.
Our paper therefore assembles existing published evidence about the
REF and other national systems in an attempt to understand their desi-
rable and undesirable effects, the set of design parameters available to
PRFS designers and to develop some evidence-based principles of use in
improving future designs in the UK and elsewhere. It builds on research
we are conducting for the UK Department of Business, Innovation and
Skills (to be published in July 2016) as well as earlier work for the STOA
office of the European Parliament (Mahieu, Arnold, & Kolarz, 2013) and
for the Czech Ministry of Education and Culture (Mahieu & Arnold, 2015),
which entailed proposing a new design for the Czech PRFS.
Governments increasingly use PRFS to (i) stimulate efficiency in re-
search activity; (i) allocate resources based on merit; (iii) reduce infor-
mation asymmetry between supply and demand for new knowledge; (iv)
inform research policies and institutional strategies; and (v) demonstra-

te that investment in research is effective and delivers public benefits
(Abramo, D'Angelo, & di Costa, 2011). In the tradition of New Public
Management (Ferlie, Ashburner, Fitzgerald, & Pettigrew, 1996) (Boston,
Martin, Pallot, & Walsh, 1996), PRFS seek to increase accountability for
the expenditure of taxpayers’ money. They are seen as a means for selec-
tively distributing research funds. But most also seek to use them to drive
particular behaviours. The shift to performance based funding —whether
through PRFS or performance contracts — is part of a broader movement
to make universities more autonomous and introduce more strategic uni-
versity research management.

There is a small but growing body of evidence that confirms that
PRFS can have a positive effect on national research performance. A
recent JRC report indicates that, while the presence of a PRFS alone
does not explain overall performance, the introduction of such systems is
generally followed by performance improvement (Jonkers & Zacharewi-
cz, 2016) and the proliferation of such systems since about the year 2000
suggests that policymakers believe this. There are, of course, cases whe-
re the steering signals provided by a PRFS lead to undesired effects, such
as the famous example of a former Australian system, which encouraged
researchers to publish more papers — as a result of which the overall out-
put did indeed rise, while the average quality (measured in bibliometric
terms) went down (Butler, 2003). However, at the policy level, the overall
view of PRFS is generally positive — even if the differences in policy con-
texts and palicy purposes amang countries are barely discussed in either
the ‘grey’ or ‘white’ literature (Arold & Barker, 2015).

The scientific literature, however, is generally rather critical of the
effects of PRFS on research and researchers.

e \Whether peer review or indicator-based, PRFS appear to have
a bias against interdisciplinary research, which reflects the in-
herent biases of these assessment mechanisms (OECD, 2010)
(Elsevier, 2015)

1 Parts of our full paper will be based on work currently still in progress, which is due to be reported in July 2016. This abstract therefore relies on work by
ourselves or others that is already in the public domain. No part of this abstract should be construed as indicating the conclusions of work so far unpublished.
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e Aninhibiting effect on radical or ‘transformative’ research (Lau-
del & Glaser, 2014)

e The exclusion of ‘heterodox’ approaches, as in economics (Lee,
2007)

e Anincreased separation between teaching and research func-
tions (Mahieu & Arnold, 2015)

e A tendency to disadvantage applied research compared with
‘basic’ research (OECD, 2010)

These effects are reinforced by the influence of university and re-
search management over recruitment and career progression (Aagaard,
etal.,, 2014) (Abramo, D'Angelo, & di Costa, 2011) (Bence & Oppenheim,
2004).

Internationally, there are three overlapping ‘waves’ of PRFS. The first
— started by the UK system — was heavily based on peer review, expen-
sive and burdensome to operate. A second has begun to address the
cost and burden problems through greater reliance on academic output
indicators. We see the start of a third wave where PRFS begin to incor-
porate indicators of sacietal impacts, going beyond the academic sphere.
The REF is the leading example here.

Internationally, however, the range of options for implementing PRFS
is much wider than that entertained in the UK. This ‘design space’ is
summarised in Table 1.

Table 1: Key design parameters for the assessment component in PRFS

Key design parameter Variations
Model used for the assessment e Peer review-based
of research quality o Informed peer review
e Mix peer review & biblio-
metrics

e Metrics-based

Scope of research activity included e Research
® Innovation

Societal relevance

Type of indicators Output indicators
External funding indicators
Systemic indicators

Outcome/impact indicators

Assessment criteria in peer Quality of outputs

review-based systems e Relevance of research
activities

e |nstitutional environment

e Esteem measures

Granularity e Units of analysis (grouping of
scientific disciplines)

e Inclusion of individual staff
(inclusive/exclusive)

Periodicity e Annual
e Longer time frames

Source: derived from (Mahieu & Arnold, 2015)

In our current work, we have defined five scenarios, intended to ‘test
the envelope’ defined by this design space and are discussing these with
some 50 UK stakeholders (universities, research funders and other inte-
rested parties) in order to establish the degree to which the UK research
community would have confidence in alternatives to the current REF de-
sign, which might reduce the considerable burden in cost and time on
the community while preserving positive aspects of the REF. In parallel,

we are assembling evidence from the literature about effects associa-
ted with specific design features. For example, wholly indicator-based
systems induce different kinds of ‘gaming’ compared with peer review
based systems; the proportion of institutional funding allocated by a
PRFS strongly influences the degree to which the assessment technique
needs to be beyond criticism (Mahieu & Arnold, 2015).
In our paper, we will be in a position to report
e More comprehensively on the broad body of evidence about the
effects of PRFS in general and the REF in particular
e How design alternatives measure up against existing evidence
and experience
e The degree to which the UK community, in the context of the
status of the REF more or less as an institutionalised part of the
context, is prepared to countenance change
e Based on these analyses, a set of trans-nationally applicable
design principles for future PRFS
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ENCOURAGING EVIDENCE-BASED
STI POLICYMAKING IN JAPAN:

OVERVIEWING SCIEN

CE FOR RE-

DESIGNING SCIENCE, TECHNOLOGY
AND INNOVATION POLICY (SCIREX)

SHINANO HAYASHI, TATEQ ARIMOTO, MASAHIRO KURODA, KEIKO MATSUO AND HIROAKI HARADA

emand of science for science, technology and innovation (STI)
D policy is significant in response to fast growing social and eco-

nomic problems in multi-disciplinary areas. Many countries
have been searching ways for designing more effective and efficient STI
policies to induce innovation. Since the former science advisor to the
President of the United States, Dr. John H. Marburger IlI, addressed the
need to establish the Science of Science Policy in 2005, the Science of
Science and Innovation Policy (SciSIP) program of the National Science
Foundation has been started for bridging research and practice in this in-
terdisciplinary field. On the other hand, the use of scientific evidence in
policymaking has been discussed amongst stakeholders in science policy
community as a challenge we face today. Not only delivering practical
scientific evidence into policymaking is difficult, but also policy-biased
evidence tends to be mingled. Like many other countries, rigorous ana-
lyses to present evidence for public decision-making are also needed
in Japan. In 2011, Center for Research and Development Strategy of
Japan Science and Technology Agency (JST-CRDS) published a strategic
proposal which suggested strong needs for promoting co-evolution of
science of STI Policy and STl policy system (JST-CRDS, 2011) for enhan-
cing evidence-based policy in Japan.

Encouraged by the proposal, in April 2011, Ministry of Education,
Culture, Sports, Science and Technology of Japan (MEXT), launched
“SciREX: Science for RE-designing Science, Technology and Innovation
Policy” program based upon the designing philosophies such as:

1. Formulate policy based on scientific rationality,

2. Attain scientifically rational policymaking processes,

3. Assure public accountability raising palicymaking transparency,

4. Publicly disseminate research results and findings so as to fur-
ther public participation in palicymaking processes,

5. Promote collaboration; clarify division of responsibilities among
policymaking participants and contributors.

Steering board of the program regards that developing Science of
STl Policy is important as well as improving the science, technology and
innovation (STI) policymaking system. Thus, advances in Science of STI
Policy support improvements to the system, which in turn support advan-
ces in Science of STI Policy. Both are necessary for the process to work

in a virtuous circle. As such, co-evolution of Science of STI Policy and STI
Policy system is major target of SciREX program, hence the program give
emphasis on policy design using analytical results (SciREX Symposium,
2015).

Likewise U.S. National Science Foundation’s Science of Science
and Innovation Policy (SciSIP) program, which was “seeking to build a
community of practice both among researchers in many disciplines in
the area of science and innovation policy and between this community
and its counterpart (federal) government communities” (Teich and Feller,
2009), SciREX program also has focused upon efficient policymaking pro-
cess amongst stakeholders tharough science evidence from stringent in-
terdisciplinary research outcomes. Nonetheless, SciREX program unlike
SciSIP, not only provides competitive research fund for interdisciplinary
studies, but also establishes database for interdisciplinary researches
and human resource development programs in several universities. By
conducting these activities, it is believed to produce the innovation-in-
ducing interaction of stakeholders. The ultimate goal of this program is
to realize “evidence-based policy formation”, which tries to make policy
more effective in order to address policy challenges, based on observa-
tions and analysis of social and economic states from various aspects as
well as setting plausible policy options.

After 5 years from launching the program, itis observed some accom-
plishments and challenges. For defining progress of the program, we
created a distribution map of SciREX activities to review management
of the program as part of Structuralization. We set the activities into
three categories (Resource Infrastructure - Analytical Method - Palicy
Design) toward policy implementation in horizontal axis. In vertical axis,
we also categarize 9 domains to assort for fitting policy channels (hu-
man resources, intellectual property, research infrastructure, Evaluation
Systems, Society and S&T, etc.) as well. In our analysis, by examining
characteristics of the research and volume of the fund, it is determined
to put a point at a certain geographical position in the two dimensional
map. Having covered all activities of SciREX program, we found that the
program has strong tendency of R&D investment analyses on societal
and economic point of view which in a bloc of Analytical Method and
Evaluation Systems. Also, the consensus development method amongst
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stakeholders is in area of Analytical Method and Society and S&T. Hub
Universities for Fundamental Research and Human Resource Develop-
ment, conducting interdisciplinary studies as well as educational cour-
ses, developed own core curriculum and provide unique activities in a
bloc of Resource Infrastructure and Human Resource. With respect to
research infrastructure, likewise in European Union and the United Sta-
tes (Guthrie et al., 2013), SciREX is currently working on harmonizing
existing various research infrastructures and newly developed ones to
support her studies for scientific evidence; yet, the linkage of infrastruc-
ture should be encouraged in our observation.

As mentioned, co-evolution of Science of STI Policy and STI Policy
system is crucial; therefore, SciREX program is deeply committed to en-
courage frequent communication between science community and po-
licymakers. For instance, last year the program held wide variety of 16
seminars which invited researchers of interdisciplinary studies as spea-
kers. The seminar series were well functioned since stakeholders from
policymakers, academia, and private sectors joined and discussed how
the program can be more successful. Furthermare, so-called “Policy Liai-
sons”, who have career background of both policymaking and scientific
research, were appointed as a channel for capturing policy demand and
for delivering evidence to policymaking. Nevertheless, recent survey on
SciSIP community in the United States shows that research outcomes do
not notably match what the policymakers expect (Sen, 2015). Although
the management of SciREX program was favorably evaluated by the last

year's interim appraisal by external audit, many stakeholders of SciREX
share empathy with the result of the U.S. survey.

To evaluate and organize the program more efficiently, SciREX orga-
nized several meetings from beginning of 2016. The efforts, recogni-
zing comman Science Questions for improving the program, enhanced
communication between policymakers and scientists. The questions
become new key for evaluation of the program by linking activities and
the science questions. By doing so, it turns much easier to overlook
entire structure of SciREX program and to define lack of activities, which
is used to be unobservable. As of November 2016, SciREX is launching to
organize ‘Core Curriculum’ with universities in cooperation connecting to
the Science Questions. Simultaneously, they plan to write a handbook for
the Science of STl policy. Connecting Science Questions and distribution
map of SciREX activities will present objective analysis of management
of the program.

The analysis gives relevant insights into possible ways forward to
harmonizing datasets, creating knowledge, and enabling innovation to
achieve SciREX goals. Having analyzed development of the program, it is
still necessary to consider some actions to make it sufficient system for
palicymaking. The sustainable incentive and strong commitment to the
program is essential for participating institutes, universities, and stake-
holders, to make collaborative studies and efficient networking success-
ful. It is consistent and major challenge for SciREX program to make the
initiative real ‘Science” and evidence-based policymaking.

[SciREX Structure] For STI implementation
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Science Questions (Result of Workshop)
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RESEARCH PERFORMANCE BASED
FUNDING SYSTEMS IN EUROPE

KOEN JONKERS, THOMAS ZACHAREWICZ, BENEDETTO LEPORI AND EMANUELA REALE

INTRODUCTION

esearch performance based funding (RPBF) is defined as the
Rallocation of organisational level funding to research organi-

zations based on the (ex-post) assessment of their research
performance (Hicks 2012). It is considered as one of the central tools
through which many EU MS have tried to increase the effectiveness and
performance of their Public Sector Research systems over the past de-
cade.

This paper aims to analyse the extent to which RPBF allocation me-
chanisms are being implemented in Europe, identify strength and draw-
backs of different approaches and provide an assessment of the impact
RPBF systems have on research outputs of national research systems.

To do so, this study builds on a novel set of data on project and orga-
nisational level funding developed for the European Commission, which
identifies funding allocation mechanisms in each of the EU-28 Member
States. This approach allows to compare the scope of RPBF systems
across European countries. Further, the paper build on an in-depth ana-
lysis of RPBF implementation in 28 European countries, which comes to
a classification of different types of RPBF implementation. The analysis
furthermore identifies a number of good practices while highlighting the
potential for adverse effects of RPBF systems

DEFINING RESEARCH PERFORMANCE BASED SYSTEMS

Public research funding is generally allocated in two main ways,
through project funding and through organisational or institutional level
funding (Lepori et al., 2007; van Steen, 2012). This definition has been
operationalized in a series of statistical projects and data are now routi-
nely collected by EUROSTAT at national level for a number of countries.
Organisational level funding for R&D can be allocated in different ways,
based on histarical considerations ar negotiation between the State and
the concerned institution or in a competitive manner (OECD, 2010). Buil-
ding on Hicks (2012), research performance based funding systems are
considered to be systems which base the allocation of organisational
level funding for research (RPBF) on the basis of ex post assessments of
research outputs.

QOver the past decade many EU Member States have implemented
RPBF systems, though the types of assessments and the share of resour-
ces allocated in this way differ widely. Many countries use a funding for-
mula which is partially based on the quantitative assessment of research
outputs. Another set of countries rely instead on evaluations of research
output through peer review. A subset of the latter allows these peer re-
views to be informed by quantitative assessments of research outputs.

The following questions will be addressed in the paper:

e How is performance assessed ex-post? The existing literature
suggests focusing in this respect on the distinction between
metric-based systems and systems based on peer review (pos-
sibly informed by quantitative indicators)?

e \What is the nature of the link between performance assess-
ment and allocation of resources? A major distinction, in this
respect would be between an automatic relationship (through a
formula) and a discretionary relationships (for example through
performance contracts)?

e \What is the amount of resources allocated through competitive
organisational level funding of which RPBF is a major subset?

METHODOLOGY AND
DATA SOURCES

The approach to analyse the nature of organisational level funding
allocation systems is twofold.

First, the scope of RPBF will be delimited through quantitative data
collected in the context of the EC funded PREF study. This study has
engaged in the systematic collection of statistical data from national
budgets, other administrative data and the accounts of research funders
to assess the relative share of project funding and organisational level
funding. Importantly, PREF will provide a fine-grained division of organi-
sational level funding, which should allow distinguishing RPBF-funding
streams from other organisational level funding streams.

Second, the paper will focus on a more qualitative assessment of
the modalities of Performance Based Funding in the Member States.
Through the information provided by a network of experts in the EU
Member States, associated countries and selected third countries, 35
national research funding allocation mechanisms were examined to as-
sess to which extent these countries implement RPBF systems.

The variables taken into consideration include: education metrics,
the use of historically based funding allocation, bibliometric indicators
as well as other formula elements. Other indicators frequently used re-
fer among others to patents, external funding generated by contract re-
search for companies or public administrations, income from Knowledge
Transfer activities.

The paper then considers a number of bibliometric research output
to provide some information on the level of output of national research
systems which could then be compared with the characteristics of their
RPBF.
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RESULTS

e The scope of organisational level funding

e Data on the share of project vs organisational level funding al-
low distinguishing between three groups of countries:

e Countries where organisational level funding is dominant, like
[taly and Spain.

e Countries where organisational level funding is more important,
but project funding account for a significant share of public al-
location, like Netherlands and Switzerland.

e Countries where the share of organisational level and project
funding are similar, like the UK, Belgium and some Eastern Eu-
ropean countries.

On the one hand, it might be argued that the relevance of RPBF is
higher in systems dominated by organisational level funding, where
the competitive component of project funding is lacking; on the other
hand, it should be investigated whether the RPBF and project funding
are complementary or mutually supporting, i.e. those countries having
high share of project funding also introduced RPBF to a larger extent.

Performance-orientation of organisational level funding

Table 1 provides a very preliminary overview of the different grou-
pings of countries on the basis of the nature of the RPBF system they
have in place.

Table 1. Characteristics of European RPBF systems

Effects of performance-orientation

Performance based funding, providing incentives for high impact
output, is likely to have some effect on the level of excellence of the
output of national science systems. The nature and the criteria of the
assessment on which funding allocation are based differs across coun-
tries (see also table 1) and provide different types of incentives. Apart
from the potential positive effect of these incentives on e.g. the level
of excellence of the national research output, there are known to be a
number of potential adverse side effects. Peer review is often associated
with potential conversatism, subjectivity and can be relatively expensive
(Geuna and and Piolatto, 2015). Systems that rely on bibliometrics can
e.g. incentivize gaming and sub-optimal publication behaviour.

The available evidence on the effect of the different types of Perfor-
mance Based Funding Systems is mixed. We find that most European
systems have increased their performance on the biblometrics indicators
considered. Since most public research budgets have remained rela-
tively stable over the past decade, this is likely to be due to other fac-
tors. Potential explanations may include the growing Europeanisation or
Globalisation of scientific fields (Nedeva and Wedlin, 2015). Institutional
changes, including the introduction of RPBF are also likely to have played
a role. There are systems without a clear RPBF system which perform
very well on the bibliometric indicators considered. These systems tend
to have followed institutionally rooted historical scientific development
trajectories building on decades of sustained and stable funding and gra-
dual co-development of science, higher education and industrial deve-
lopment. By contrast all the EU Member States which did not experience

No RPBF Lirmsted RPBF Quantitative formula with Peer ieview
Bibliometric assessment
Country BG CY | EL | E5 | HU IE | WU Lv MT | RO 5l | AT GE ML BE | BE CZ | DK | EE Fl HR | PL | 5E |SK | FR [ IT LT [ PT | UK
[FI] | [WA)
Education metrics X X X X X X X X X X X X X X X X
Historical X X X X X X X X X X X X
Publications X X X X X X X X X X X X X X X X
£ lournal X ¥ ] LA A X ¥ X X
T | Impact
E | Based
=
-]
Citation X X X X X X X X X
X X X X X X X Ed X X X X X
PhD graduates
£
E Patents X X X X X X X X
.
L] Project funding X X X X X X X X X X X
£
-? Business funding X X X X X X X X X
© | Gender/diversity X X X
Intemabonalsabion X X X X X X X
Peer review X X X X X
Performance Contracts X X X x X

The table categorizes the national research funding systems into four
groups according to the criteria used for their allocation. The first one is
composed of countries with no Research Performance Based Funding,
generally based on education metrics and historical considerations. The
second group consists of countries with limited RPBF systems. The third
category is composed of countries relying on quantitative formulas with
bibliometric assessment to allocate research funding. Finally, the fourth
group presents the countries mainly assessing research performance
through peer review systems.

a consistent improvement in impact scores over the decade studied, did
not have a RPBF system in place. These countries received recommenda-
tions by international organisations to introduce RPBF systems in recent
years. There may however be other explanations for this relative under
performance including chronic underfunding and the mobility of many of
their best scientists to Western Europe and the US.
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DISCUSSION AND CONCLUSION

This paper presents for the first time a comprehensive overview of
the relative share of project and organisational level public funding for
research in all EU28 Member States.

It explores the different ways in which European Member States
have implemented performance based funding regimes. The European
research systems can be grouped in four categories according to the
type of performance based funding they have implemented: a group of
countries without RPBF, a group of countries with limited RPBF, a group
of countries in which the RPBF systems uses formulae based on quanti-
tative indicators and a group of countries in which the RPBF system uses
formulae based on peer review.

Factors which are likely to influence the relative effect, acceptance
and success of Performance Based Funding regimes include the share
of organisational level funding which is allocated through RPBF, the
speed within which the system is introduced, the degree of stakehol-
der involvement, the impact different systems have on the autonomy of
research performers, the criteria on which they evaluate and their likely
impact on research excellence indicators as well as the other missions
and behaviours which the government wants to promate in these orga-
nisations.
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HOW DO INNOVATION AGENCIES
EVALUATE AND SELECT PROJECTS?

A COMPARISON OF 12 EUROPEAN AGENCIES
PETER BIEGELBAUER, THOMAS PALFINGER AND SABINE MAYER

valuation happens not only on the policy level, it is also an im-
Eportant function of innovation agencies, i.e. applied research

funding organisations. Research funding agencies - regardless
of focusing on applied or basic research - have to evaluate project pro-
posals in order to select the most promising proposals for funding (Lepori
et al 2007). Since the funding of societally and economically relevant
research is the most important task of research funding agencies, project
selection is the very core of their business.

Besides some research on peer reviewing (e.g. Lamont 2009, Mallard
et al 2009, Bulathsinhala 2014, Sattler et al 2015), there is only little
verified knowledge available on project evaluation and selection pro-
cesses (e.g. Biegelbauer/Palfinger 2016). In a recently finished study for
the Taskforce Select of the European Association of national innovation
agencies, Taftie, a comparison of the respective procedures of 12 Euro-
pean innovation agencies has been carried out.

These are Banque publique d'investissement (BPI-France), Centre for
the Development of Industrial Technology (CDTI, Spain), Enterprise Esto-
nia (EE), The Austrian Research Promotion Agency (FFG), Croatian Agen-
cy for SMEs, Innovation and Investments (HAMAG-BICRO), Agency for
Innovation by Science and Technology (IWT, Flanders), which has with
2016 been renamed into Flanders Innovation & Entrepreneurship (Vlaio),
Polish Agency for Enterprise Development (PARP), Project Management
Julich (PT-dilich, Germany), The Research Council of Norway (RCN),
Netherlands Enterprise Agency (RV0), Technology Agency of the Czech
Republic (TA-CR) and The Swedish Governmental Agency for Innovation
Systems (VINNOVA).

The 12 innovation agencies are quite different from each other. In
terms of functions the innovation agencies have to fulfil, some are very
broad, such as those of BPI-France, which amongst others guarantees
for bank financing and venture capital, has investments and operatio-
nal cycle financing alongside banking and financial institutions, enga-
ges in equity investment directly or through partner funds and supports
exports. By way of comparison e.g. the Research Council of Norway is
much more directly focused towards research and technological deve-
lopment. Also regarding their ages, the innovation agencies vary, with
e.g. the PT-Julich having been founded in 1974 and TA-CR in 2009.

The tasks of the study were the following: provide an overview of
existing selection procedures of the innavation agencies taking part in
the study, analyse and compare the procedures along a variety of crite-
ria and develop recommendations on selection procedures helpful to all
Taftie member organisations.

The key points of interest were selection and role of evaluators, selec-
tion criteria, ranking procedures and general pracess issues. A number of

critical process issues were identified and ordered after three perspecti-
ves, i.e. policy, agency and customer perspective.

The 12 innovation agencies have many different funding programmes
in their portfolio. 18 programmes were chosen and the key differences
between the selected programmes and their selection processes charac-
terised. The choice of programmes / funding schemes and their selec-
tion processes was based on the following premises:

e the intervention logic of a funding scheme, i.e. the way it is to
have an impact on its target clientele, influences the employed
selection processes. Hence, to be able to compare and learn
from comparable processes, the intervention logic of the pro-
gramme or scheme for which the selection process is applied
needs to be similar.

e Moreover, programmes were chosen that are widespread, so
every agency interested could contribute an own programme
and also other agencies shall find it easy to use the results.

Finally two programme types were chosen and their selection proce-
dures included:

e Type 1: Grant/loan schemes for R&D with business as ben-
eficiaries. These programmes are historically amongst the first
forms of business R&D funding by the state with a high funding
rate and relatively little competition.

e Type 2: Grant schemes for collaborative R&D with business and
research institutions as beneficiaries. Projects / programmes
can be more research driven or company driven, selection pro-
cedures may vary accordingly. These programmes historically
are much younger, more competitive and normally a smaller
share of proposals is funded than with type 1 programmes.

A framework was produced in order to facilitate a structured com-
parison against the backdrop of the challenging variety of agencies and
programme types, called the backbone structure. The selection process
covered here starts with the submission of the project application and
ends with the funding decision. However, inputs into this process de-
veloped earlier, such as evaluation criteria, goals of the programmes,
target groups for the call etc. are also covered.

Not all of the processes covered here have all the steps in place,
while some will go through certain steps twice (e.g. in case of 2-step-
proposals). This structure is used as a basis to describe and analyse the
selected processes.

When analysing the two programme types along the backbone struc-
ture, specific characteristics become visible:
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e Call (open, closed): whilst in type 1 programmes typically open
calls are being used, type 2 programmes show closed calls and
calls with thematic focus.

e Pre-counselling: with type 1 programmes there is typically one-
to-one counselling (e.g. handling requests by firms regarding
the programme), with type 2 programmes there is a cancentra-
tion on information events.

e Submission: in all agencies / schemes mostly online tools are
being used.

Figure 1: The backbone structure for selection processes
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e FEligibility Check: both programme types use internal evalua-
tion, in type 1 programmes sometimes applicants are directly
contacted.

e (Quality Assessment: with type 1 programmes more often inter-
nal evaluations (external experts mainly have tasks regarding
the assessment of cutting-edge science and technology) and
company visits are used. Type 2 programmes feature both in-
ternal and external evaluation but partly due to higher impor-
tance of scientific knowledge about science and technology
external evaluation is more common. This circumstance leads
to stronger coordination efforts within the agencies than in type
1 programmes.

e Ranking: in the selection procedures of many type 1 pro-
grammes no ranking-lists are made. In most type 2 programmes
a ranking is necessary, often facilitated by a panel of experts,
though there are different approaches.

e Funding Recommendation: with type 1 programmes funding
recommendations more often are made by a single person

(head of department, team leader etc.), whereas with type 2
programmes there mostly is a panel (selection committee, ex-
pert committee etc.), which makes the funding recommenda-
tion.

e Funding decision: There are no clear differences between type
1 and type 2 programmes regarding to the funding decision.

e Communication of funding decision: in both types of pro-
grammes applicants usually get informed by letter (or online
tool). In those countries where an appeal/objection is possible
applicants get more detailed information than in those coun-
tries where an appeal is either very unlikely or impaossible.

Application Submission submitted applicationsto be treated in
- selection process

eligible applications to be treated in
further selection process
non-eligible applications excluded

individual applications assessed,
individual scores

comparison individual applications”
assessment

selectionof applicationsto be funded

Indeed, by way of comparison it becomes obvious that the differen-
ces between the practices utilised in the various agencies is sizeable, yet
the differences between the procedures employed for selecting projects
between the different programme types looms larger.

A major outcome of the study was the realisation that in hindsight of
the differences between the agencies, their regulatory, budgetary and
governance environment and the functions they have to fulfil in the re-
spective innovation systems, it does not make sense to define a “best
practice” for the selection processes (compare also Lundvall/Tomlinson
2001). Indeed, the latter have to be optimised regarding specific goals
in order to be capable of speaking of “best” practices proper. They have
to answer the question, “best for what?” or “best in relation to which
goals?”

Rather we decided to aim for a set of “good practices” covering the
project selection of innovation agencies. Accordingly, we want to define
a good practice as a way of fulfilling tasks, which are understood to be
effective and/or efficient in pursuing defined goals, such as producing in-
novations or enhancing the cooperation between firms and universities.
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In fact, it soon became obvious that the innovation agencies, when
selecting project proposals, have to make a number of choices. These
have to be made in lieu of specific trade-offs, a few important of which
shall be discussed here:

1. A decision on a very general level pertains to the form of calls to be
utilised as part of the programme: should it feature closed or open calls.
Accordingly, in the first case the project selection procedures will include
a ranking with a competitive evaluation, whereas in the second case
they will be based on single proposal evaluation on a first-come, first
serve, basis. This also differentiates the two involved programme types.
The distinction is caused by specific programme goals and availability
of funds.

2. A further choice has to be made regarding the usage of internal
and external experts in the project selection process. Both types of ex-
perts have their strengths and weaknesses (Kaufmann 2013).

2.1 Internal expert usage may be preferred because of an
expectation that they shall more strictly adhere to issues of
confidentiality than external experts. The latter, however, may
strengthen trust in the agency’s procedures and legitimise the
organisation vis-a-vis its target community.

2.2. Confidentiality, however, usually stands in the way of
transparency, therefore marking another trade-off.

2.3. Internal experts engage more frequently into evaluation
processes and therefore have often more experience, while ex-
ternal experts will be closer to latest developments in science
and technology.

3. Organisations have to choose between efficiency and effectiveness.

3.1. In general there is a choice between the costs of deci-
sion-making and reliability of selection procedures. The usage
of several experts (e.g. four eyes principle) or invitation of highly
trained experts is more expensive than less reliable practices
with smaller numbers and/or less well trained experts.

3.2. Other features of selection processes driving up its over-
all cost are for example efforts to standardise evaluator opin-
ions, which may feature e.g. dominant usage of high scores or a
prevalence of utilisation of low scores either due to personal idi-
osyncracies or cultural differences. Other evaluators might have
a tendency to rate proposals higher in their own field of interest
or yet others may rate those proposals lower not utilising their
own preferred methodology.

4. A different form of trade-off is the tendency of many programmes
to foster middle-of-the-road research using standard approaches. This
may be fostered by the crowding out of evaluatars, which often reason
against the mainstream opinion in panel discussions, which have the
task of creating a consensus between (internal or external) experts.

5. Yet another organisational choice has to be made between the
evaluation of project excellence and considerations on a systemic le-
vel. There might be a trade-off between the emphasis on excellence in
science and technology in a specific project proposal versus portfolio
considerations aiming at the programme goal related spread of chosen
projects, e.g. regarding the availability of specific technologies. Along
similar lines regional aspects may be responsible for a certain project
portfolio, aiming at the specific regional spread of chosen projects.

The comparison of the ways in which the 12 innavation agencies eva-
luate and select projects therefore shows that there is mare than one
solution to the challenge of financing the best research projects — “best”
relating to fulfilling the programme goals. The regulatory, budgetary, so-

cio-economic and political framework conditions the innovation agencies
find themselves in form their potential options for possible and sensible
solutions in the respective innovation systems. This is true for older pro-
grammes, such as type 1 schemes focusing on the competitiveness of
firms, but also newer programmes, such as type 2 schemes influenced by
the more societal problem oriented Grand Challenge rationales.
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INSTRUMENT-SPECIFIC EVALUATION
METHODS OF TEKES ACTIVITIES

JARI HYVARINEN

ekes is the most important publicly funded expert organisation

for financing research, development and innovation in Finland.

Tekes boosts wide-ranging innovation activities in research
communities, industry and service sectors. Tekes promotes a broad-
based view on innovation: besides funding technological breakthroughs,
Tekes emphasises the significance of service-related, design, business,
and social innovations.

Tekes works with the top innovative companies and research units
in Finland. Every year, Tekes finances some 1,500 business research and
development projects, and almost 600 public research projects at univer-
sities, research institutes and universities of applied sciences. Research,
development and innovation funding is targeted to projects that create
in the long-term the greatest benefits for the economy and society. Te-
kes does not derive any financial profit from its activities, nor claim any
intellectual proprietary rights.

The underlying foundation for evaluation is the impact model, which
facilitates the identification and verification of appropriate impact me-
chanisms, i.e. causality between these four levels: what are the appro-
priate funding instruments and how should they be implemented (sche-
mes, programmes, etc.) in order to enhance private investments in R&D
(input additionality), leading to better quality R&D with higher spill-over
effects (behavioural additionality), leading to more innovative products,
services and businesses (output additionality) and eventually leading to
better competitiveness, economic growth and innovative solutions for
societal challenges (socio-economic impact).

Evaluation of R&D and innovation funding with multiple objectives
and several different — often sector specific — impact mechanisms requi-
res the use of multiple complementary methods. Some of these are qua-
litative and heavily based on data. However, especially in-depth learning
about impact mechanisms also requires qualitative methods. Deepening
this understanding also requires the continuous development of new
methods, which is something Tekes has also invested resources through
funding independent impact assessment research.

Evaluation has two equally important objectives: (1) to verify the real
impact of R&D and innovation funding, and (2) to facilitate learning and
in-depth understanding of how this impact is created and how it may be
improved either by redesigning existing instruments and support mea-
sures or designing new ones. While the former has become increasingly
important in order to demonstrate the value of R&D and innovation fun-
ding, Tekes places even higher importance on the latter. Learning and
in-depth understanding is the key to identifying where and how R&D
and innovation funding can produce the highest possible impact, thus
allowing the necessary redirection or even reduction of funding neces-
sary to reach the desired objectives.

My paper presents how the Tekes impact model will be reorganized
to measure new impact goals and instrument-specific pathways. These
goals take into account new insights considering the impacts of R&D
and innovation funding on the whole economy and society in the Finnish
innovation environment. These goals are 1) globally competitive innova-
tive firms and economy, and 2) highly attractive innovation environment
which determine the impact analysis in Tekes. The main question of
the paper is how specific logic models can be formed to measure goals,
instruments, beneficiary segments and industrial sectors separately?

My paper concerns two evaluation questions:

1. What are methods, results and outcomes of the Tekes activi-
ties from the perspectives of several pathways of goals, instru-
ments, beneficiary segments and innovative sectors?

2. What are the working methods to reach new goals? What is
the value added of statistical analysis, case studies, innovation-
specific pathways, and meta evaluations?

The aim of public R&D investments and other actions that improve
the national innovation environment is to increase wellbeing throughout
society.

By evaluating the impact of innovation activities and applying me-
trics, we are able to establish the benefit experienced by companies
receiving public RDI funding, as well as by the business sectors in ques-
tion as a whole and the national economy. These kinds of evaluation
are increasingly important, as the efficiency requirements set for public
funding are becoming more stringent. Moreover, the findings of these
evaluations, as well as predictive evaluations and projections, are used
to a greater extent than before in the design and development of inno-
vation policies.

Tekes efforts in achieving these abjectives are monitored through
impact analyses and reports. Tekes aims for direct well-being impacts
based on innovations, productivity, structural reform and growth. The ex-
pertise and knowledge developed will extend beyond individual projects
and generate the desired results over the long term.

Business renewal is particularly important from the perspective of
Finland's competitiveness. The continuous development of knowledge,
expertise and competencies makes an impact on the state of the national
economy and the country's innovation environment. People's wellbeing
have a far-reaching effect on sustainable development and new busi-
ness opportunities.

When goals are so broad, it is valuable to build up more specific eva-
luating tools to analyze the effects of Tekes activities in parallel with
Tekes impact goals. | emphasize several improvements by combining the
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Tekes impact goals and the steps of impact model (inputs and resources,
activities, results, and impacts on economy and society) in order to im-
prove evaluation quality and evaluation tools focusing on impact goals,

instruments, beneficiary segments and innovative sectors.
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INTERNATIONAL PRACTICES
OF AGRICULTURAL RESEARCH

IMPACT ASSESSMENT

LAURENCE COLINET, ARIANE GAUNAND AND PIERRE-BENOIT JOLY

CONTEXT

gricultural research is recently facing new and broader chal-
Alenges such as confronting increased competition for alter-

native uses of finite land and water resources, adapting to
climate change, and contributing to preserving biodiversity and resto-
ring fragile ecosystems (Interagency, 2012). But these new challenges
are tougher to reach and require that Agricultural Research and Inno-
vation System (ARIS) support great transformations. Still, recent trends
are pessimistic regarding their ability to support such transformations
(World Bank: Burch et al., 2007). On top of the recent concerns for ARIS,
three elements further obscure the harizon. First, climate change may
severely affect crop yields. Second, it is very likely that a growing part of
the R&D effort will be devoted to maintenance research for maintaining
high yielding production based on limited resources. Third, increasing
agricultural productivity in today’'s context will require gains among a
large number of diverse smallholders, thus reducing the economies of
scale in research allowed by standardized solutions. Moreover ARIS are
growingly complex and fragmented (EU SCAR, 2015). In most countries,
a relative increase of private R&D is observed, that induces a strengthe-
ning of property rights, a stagnation of public R&D, and an increase in
public-private partnerships. In this changing context, RIA is increasingly
difficult to perform because impact cannot be attributed to a single con-
tributing stakeholder anymare, and impact data are growingly scattered
among stakeholders.

Against this background, RIA is being given a greater and renewed
role. Global institutions consider that, in order to fulfill its promises, agri-
cultural research needs a focus on challenges, an impact orientation and
an improved responsiveness. Agricultural Research Impact Assessment
(ARIA) has also to take into account a diversity of dimensions related
to current challenges, beyond productivity gains: enviranmental, social
impacts, impacts on food safety and occupational health.

This context is not peculiar to agriculture. In other sectors of research
too, there is a strong search for methodologies of RIA that take into ac-
count broader impacts (Bozeman and Sarewitz, 2011) and improve know-
ledge on impact-generating mechanisms, notably through contribution
analysis (Joly et al., 2015). This prompted a revival of interest in RIA me-
thodologies, and has been the motivation for a number of projects such
as: Assessments of the impacts of the Advanced Technology Program
(ATP) (Ruegg and Feller, 2003), Public Value Mapping (Bozeman, 2003),
the Payback Framework (Donovan and Hanney, 2011), and the Social
Impact Assessment Method (SIAMPI) (Spaapen and Van Drooge, 2011).
Public sector Research Organizations (PROs) are experimenting with new

ways to assess the impacts of their research. PROs dedicated to agri-
culture are contributing to this rich field of experimentation. Practices
actually implemented by agricultural PROs are poorly documented in the
literature, but some authors (Khakee, 2003; Lee, 2006) claim that there is
a gap between research and practice of evaluation in the field of policy
evaluation.

OUR RESEARCH

This paper will give an original and updated insight on the mativa-
tions, the theoretical issues and the implementation challenges of five
international agricultural public research organizations. This paper will
thus enlighten the gap between the theoretical background for impact
assessment that is extensively described in the literature (Bornmann,
2013) and actual practices of agricultural PROs.

A limited number of international surveys (Digital Science, 2016;
Langfeldt and Scordato, 2015) analyze and compare existing practices
of (agricultural) PROs in terms of their global experience in RIA. NIFU,
2015, performed such an analysis on five non-agricultural PROs. In this
paper, we aim at providing original data on ARIA in practice in order to
grasp the current situation and to see how the gap between academic
research and practices is being dealt with. We focus on the practices
of five public research organizations, selected either for their long esta-
blished practices in impact assessment (Commonwealth Scientific and
Industrial Research Organization -CSIRO- in Australia, and the Brazilian
agricultural research organization -EMBRAPA), or because of their focus
on evaluating programs (the U.S. Department of Agriculture —~USDA, and
the Consultative Group on International Agricultural Research —CGIAR),
or for their recent intense effort devoted to research evaluation (the
French National Institute for Agricultural Research —INRA). This study
is of limited scope and does not pretend to be representative of what
goes on in other institutions. But we suggest that, because the observed
organizations are very different, our study allows catching a wide range
of practices and interests for manitoring and impact evaluation.

The insight provided in this paper arises from original qualitative data
that were collected through interviews conducted with senior managers
of each PRO (1 to 2 informants by PRQ), and desk research based on
resources from the organizations” web pages and internal management
documents passed on by our informants.

After a brief linear description of each PRO and its history of RIA, a
cross-cutting analysis is performed in order to compare their purposes
while performing RIA, the way RIA is designed, implemented, and the
way its results are actually used.
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RESULTS

PURPOSES, PERIMETERS AND CALENDAR FOR RIA

It appears that all five public research organizations (PROs) assign
multiple purposes to their impact assessment approach, usually accoun-
tability to funders, organizational learning, and internal capacity buil-
ding. Accountability objectives usually requires an external evaluation
or validation, which can go against the abjectives of involving internal
staff and develop internal evaluative capacities, and can even prompt
researchers to report overestimated data about their impact thereby limi-
ting internal organizational learning. The value of the evaluation system
can therefore be characterized according to the balance between these
three — sometimes-divergent — objectives.

Impact assessment may concern multiple levels of the organization:
national or international research programs (CGIAR, CSIRO, USDA), sci-
entific divisions, centers, or business units (CSIRO, CGIAR, INRA), the
organization as a whole (CSIRO, INRA, EMBRAPA, USDA).

In terms of rhythm, the approaches are designed to be inserted in ex-
ternal assessment schedules. RIA systems build organically on the PRO
institutional structure and operate in rhythm with existing processes;
they differ if funding comes through the institution or through programs.

EVALUATION DESIGN

The PROs we studied have explored in recent years new ways to eva-
luate their impact, and have set guidelines to standardize the way socie-
tal impact should be assessed (CSIRO being the most recent). It happens
that the more recent developments are sometimes not yet implemented
on a routine basis (e.g. CSIRO). Some evaluation designs are based on
monitoring systems (CGIAR, CSIRO, USDA) which are integrated into a
whole theory of change, creating a thread between activities, expected
outputs and outcomes, and aiming at tracking progress towards expec-
ted saocietal impact at the end of each funding phase. This “targeted”
impact assessment approach faces a challenge related to time lag since
the timespan imposed for the evaluation is often too short to observe
time-distant societal impact. The two Ex-post assessment approaches
of our sample (EMBRAPA, INRA) do not depend on the research initial
objectives, and in this sense they are goal-free.

All five organizations assess their economic impact, and most of them
account for environmental and other broader social impact. In terms of
methods, some PROs (INRA, EMBRAPA, and CGIAR) combine aggrega-
ted econometric approaches and case-study-based approaches, with
some attempts to complement each approach by the other. All organi-
zations (with the exception of USDA) perform case-studies although in
different ways: narratives illustrating the quantification of impacts (EMB-
RAPA) or cost-benefit analysis (CSIRQ), or case-studies encompass deep
qualitative analysis of processes and networks (INRA). In any case, PROs
attempt to quantify impacts, often through monetization (CSIRO, CGIAR).
There are some attempts to quantify the impact with physical indicators
specific to each impact dimension relying on home-made metrics (Joly et
al., 2015; Rodrigues et al., 2010). The quantification of impact is often as-
sorted with some incentives to attributing a share to the PROs research
effort (CSIRO, EMBRAPA, CGIAR), which may lead to bias in case selec-
tion, in favor of more recent or less collaborative cases.

The tendency towards centralized monitoring and evaluation systems
(CGIAR) or standardized guidelines for evaluation (INRA, CSIRO, EMBRA-
PA) answers the managers’ and funders’ desire to bring value of local

evaluations at higher level and produce information on global impact.
Aggregation is often performed at the expense of detailed meaningful
information but it entails a standardized methodology to study compara-
ble cases, which is lacking in highly decentralized implementers such as
CGIAR Research Programs.

IMPLEMENTATION

All PROs are very concerned with the external credibility of their
monitoring and or evaluation system, and the impact they report. Mea-
sures to promote external credibility include open calls for proposals to
develop methodological supports (CGIAR), call for consultant tenders to
apply standard guidelines (CGIAR, CSIRO), external validation of the case
reports (CSIRO, INRA).

This survey reports that in some organizations (INRA, EMBRAPA,
CSIRQ), interactions between research and practice is organized in a
systematic way: in these cases social scientists are involved in the de-
sign of approaches. Examples gathered from this study show however
a gap between the theoretical method (Bornmann, 2013) designed by
academic research, the design that PROs themselves wish to instituti-
onalize (Walker et al., 2008 at CGIAR; EMBRAPA, 2015 ; Heisey et al.
2010 for USDA/ERS; CSIRO, 2015; Joly et al 2015 for INRA) to assess
their impact, and the approach PROs actually implement. This theory-
practice gap may be explained by budget constraints (CSIRO and CGIAR),
calendars misalignment (ex-post assessment becoming relevant after
project budget has been discontinued: CGIAR and CSIRO), management
issues (staff willingness, skills and coordination: CGIAR), data availability
(INRA, CSIRO, CGIAR), or time delays to implement recent management
changes (CSIRO, CGIAR, INRA).

USE OF THE RESULTS OF IMPACT EVALUATION

RIA is reported to affect PROs management practices in a variety of
ways, even if paradoxically, they make only limited uses of the results
yielded so far. The main use that all the PROs effectively make is de-
monstration to stakeholders. While INRA, USDA and EMBRAPA seem
to build accountability on the motivation and interest of a diversity of
stakeholders, CSIRO and CGIAR prioritize reporting on the good use they
make of public funds. Information is lacking on how CSIRO, CGIAR, or
USDA ground their funding allocation decision on the basis of socie-
tal impact assessment. In some instances, experts reviewing research
programs suggest that the funding allocation decision may be poarly
served by present monitoring and evaluation systems. Similarly, institu-
tional learning based on ex-post assessment seems limited, which is not
surprising since the case-study methods used in the PROs considered
do not go very far in terms of understanding of the impact generation
mechanisms. Learning objectives seem to be chiefly achieved through
monitoring approaches, and may concern low-level tactical topics, rather
than strategic higher level issues.

ANALYSIS AND CONCLUSION

This study confirms the importance of RIA for PROs nowadays and
reveals some systematic trends in the approach implemented.

All five organizations have recently made serious attempts to improve
the way they evaluate their societal impact. This confirms the central im-
portance of this development, in relation to the challenges of agricultural
R&D. Credibility is important to PROs and the five organisations of our
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study have looked for methods that would combine excellence validated
by their scientific peers and effectiveness in expressing outcomes or im-
pacts for a specific audience of stakeholders or funders.

PROs have multiple ambitions for impact assessment. Accountability
to funders (Treasury or Donors) is clearly an important driver for institu-
tionalizing impact evaluation and monitoring systems. One area whe-
re funders exert influence is their demand for quantitative targets and
metrics for outputs, outcomes and impacts (USDA, CGIAR, CSIRO, EM-
BRAPA). The study suggests that in such instances (CGIAR, EMBRAPA)
this objective may be served better than institutional learning on how
to produce impact or capacity-building benefits. However there is a gap
between PROs ambitions for their RIA systems, and what they actually
implement. The belief that learning and accountability goals can be mu-
tually accommodated is widespread. In the context of niche experiments,
Regeer et al., (2016) for example emphasize that “although evaluation
for accountability and evaluation for learning in practice are often expe-
rienced as oppositional”, different types of accountability exist (upwards
for funders, downwards for beneficiaries and internal for managers) and
different forms of evaluation may fulfill the variety of needs claimed.
Our study suggests that, in practice, there is a tension between these
objectives. From our interviews it appears that learning, and capacity-
building, are two important motivations for PROs" staff (CGIAR, CSIRO,
INRA) to take part in evaluation, however it is also evident that the ac-
countability objective is of more universal interest for funders. Rhetoric is
also widespread about the importance for an organization of discerning
what is not working. But the question arises that, for an organization,
exposing strategic flaws or weaknesses could come at a cost in terms of
reputation or future funding (CGIAR, USDA). This is especially the case
when there is a sense that decisions in terms of funding flows would be
immediately associated with such information, which can be a common
case when funds come through programs. In this situation immediate
operational and tactical learning of lower importance will be mare readi-
ly addressed. Systems that introduce more distance between evaluation
and funding decisions (EMBRAPA, INRA) leave more opportunities for
strategic learning. Considering the tensions between the multiple objec-
tives of RIA, it appears that making strategic choices is necessary. This
leads to point to differences between styles of evaluation. Power (1994)
identifies two contrasted ideal-types of evaluation (type 1 or type 2), cha-
racterized by a set of dichotomies. According to Power, evaluation may
be oriented toward external contral (type 1) or internal learning (type
2); it may be one-dimensional or multidimensional; evaluation process
may assume low trust or high trust between evaluators and evaluated;
evaluation may be performed by external controllers or distributed insi-
ders; etc. To take into consideration the characteristics of research and
the importance of learning and capacity building research organizations,
should foster type 2 evaluations.

REFERENCES

Bornmann, L., 2013. What is societal impact of research and how can
it be assessed? a literature survey. Journal of the American Society for
Information Science and Technology 64, 217-233.

Bozeman, B., 2003. Public Value Mapping of Science Outcomes: Theory
and Method, in: Knowledge Flows & Knowledge Collectives: Understan-

ding the Role of Science & Technology Palicies in Development. D. Sa-
rewitz, Et. Al, 2.

Bozeman, B., Sarewitz, D., 2011. Public value mapping and science po-
licy evaluation. Minerva 49, 1-23.

Burch, D., Lawrence, G., Green, G.P., Ichijo, K., Nonaka, I., Pimentel,
M., Bower, J., Gilbert, C., Couto Filho, V., Flavio, L., 2007. World De-
velopment Report 2008: agriculture for development. The World Bank,
Washington D.C.

Digital Science, 2016. The Societal and Economic Impacts of Academic
Research. international Perspectives on good practice and managing
evidence (Digital Research Reports No. 978-0-9929477-5-0), Holtzbrinck
Publishing Group. Digital Science, London.

Donovan, C., Hanney, S., 2011. The “Payback Framework” explained.
Research Evaluation 20, 181-183.

EMBRAPA, 2013. EMBRAPA's Social Report 2012. Distrito Federal (DF):
Embrapa, Communication Secretariat, Strategic Management Secreta-
riat, Brasilia.

EU SCAR, 2015. Agricultural Knowledge and Innovation Systems To-
wards the Future —a Foresight Paper. EU SCAR, Brussels, Belgium.

Interagency, 2012. Sustainable Agricultural Productivity Growth and
Bridging the Gap for Small-Family Farms: Interagency Report to the
Mexican G20 Presidency. Interagency: Bioversity, CGIAR Consortium,
FAO, IFAD, IFPRI, lICA, OECD, UNCTAD, Coordination team of UN High
Level Task Force on the Food Security Crisis, WFP, World Bank, and
WTO.

Joly, P.-B., Gaunand, A., Colinet, L., Larédo, P., Lemarié, S., Matt,
M., 2015. ASIRPA: A comprehensive theory-based approach to asses-
sing the societal impacts of a research organization. Research Evaluation
24, 440-453.

Khakee, A., 2003. The emerging gap between evaluation research and
practice. Evaluation 9, 340-352.

Langfeldt, L., Scordato, L., 2015. Assessing the broader impacts of
research. A review of methods and practices (Working Paper 8/2015).
NIFU, Oslo.

Lee, N., 2006. Bridging the gap between theory and practice in integ-
rated assessment. Environmental impact assessment review 26, 57-78.

Power, M., 1994. The audit explosion. Demos.

Regeer, B.J., de Wildt-Liesveld, R., van Mierlo, B., Bunders, J.F.,
2016. Exploring ways to reconcile accountability and learning in the eva-
luation of niche experiments. Evaluation 22, 6-28.

Rodrigues, G.S., de Almeida Buschinelli, C.C., Dias Avila, A.F., 2010.
An environmental impact assessment system for agricultural research



ISSUE 43 | AUGUST 2017

29

and development ii: institutional learning experience at Embrapa. Jour-
nal of technology management & innovation 5, 38-56.

Ruegg, R., Feller, 1., 2003. A Toolkit for Evaluating Public R&D Invest-
ment: Models, Methods, and Findings from ATP’s First Decade. (Grant/
Contract Report). National Institute of Standards and Technology,
Gaithersburg.

Spaapen, J.M., Van Drooge, L., 2011. Introducing “productive interac-
tions” in social assessment. Research Evaluation 20, 211-218.

Walker, T., Maredia, M., Kelley, T., Rovere, R.L., Templeton, D.,
Thiele, G., Douthwaite, B., 2008. Strategic Guidance for Ex Post Impact
Assessment of Agricultural Research. Report prepared for the Standing
Panel on Impact Assessment, CGIAR Science Council, Science Council
Secretariat: Rome, Italy.

AUTHORS

LAURENCE COLINET
INRA

147 rue de I'Université
75338 Paris Cedex 07
France

ARIANE GAUNAND

INRA, Délégation a |'Evaluation

147 rue de I'Université, 75338 Paris Cedex 07,
France

and

Université Paris-Est

LISIS 77454 Marne-la-Vallée,

France

tel: 0033 (0)1 42 7591 06
ariane.gaunand@paris.inra.fr

PIERRE-BENOIT JOLY
Université Paris-Est

LISIS 77454 Marne-la-Vallée,
France



30  ISSUE 43| AUGUST 2017

CONTRIBUTION OF SOCIAL NETWQORK

ANALYSIS

-0R EVALUATING IMPACTS
OF SCIENCE-BASED RESEARCH AND
INNOVATION PROGRAM: THE EXAMPLE OF

THE FARMERS" CONVERSION TO ORGANIC
CROP PRODUCTION IN CAMARGUE

QUIEDEVILLE SYLVAIN

INTRODUCTION

his paper aims to demonstrate the interest of performing a

I Social Network Analysis (SNA) for ex-post evaluating Impacts

of Science-Based Research and Innovation program (ISRIP) in
the agricultural sector. In the EU funded IMPRESA project' (Impacts of
Research on EU Agriculture), the approach of “ISRIP Pathway Analysis”
was developed to assess the role of agricultural research based inno-
vation (Quiedeville et al., n.d.). The "ISRIP Pathway Analysis” approach
is based on the Participatory Impact Pathway Analysis (PIPA); and the
conduct of stakeholders” workshops (with researchers, funders, institu-
tions, extension services, and farmers) is the guiding thread of it. The
approach comprises a central workshop dedicated to the evaluation of
the research program (set of projects) under review. In this workshop,
stakeholders are asked to reconstruct the theory of change of the re-
search program by identifying changes (outcomes) and defining the way
they happened (via research activities, outputs, etc). The “ISRIP Pathway
Analysis” approach includes a Social Network Analysis (SNA), among
other complementary methods to PIPA, but the rationale of conducting
a SNA needs to be further reflected. We explore this through the case of
the transition to organic farming in Camargue, which was performed in
the IMPRESA project as one of the six case studies conducted.

In the context of ex-post evaluating ISRIP, we made the hypothe-
sis that SNA aids (as part of the "ISRIP Pathway Analysis” approach) to
understand how new techniques or products are spreaded and thus to
help draw conclusions on the impacts and role the research in the whole
process. We concentrated ourselves on SNA, which is in line with the
concept of innovation system (Lundvall 1992; Touzard et al. 2014) that

1 For more details, refer to: http://www.impresa-project.eu/home.html.

challenged since many years the classical mode 1 of linear knowledge
transfer by Gibbons et al (1994).

THE CAMARGUE CASE

The Camargue territary is situated in the south east of France over an
area of some 145,000 ha. Rice is the main production cultivated and or-
ganic agriculture started in the eighteens. At that time no specific value
chain was dedicated to organic products, but the trader SARL Thomas
has given up to conventional farming in 1990 (it handled around 6,500
tons of rice) to actually concentrate on organic crop production. The co-
operative SudCéréales also positioned itself on the organic market but
marginally, and the firm BIOSUD has been founded in 2003 with the goal
of organizing the organic value chain in a single common abjective of
negotiating and selling products through a specialized company. In 2000,
the National Institute of Agricultural Research (INRA), the International
Centre of Agricultural Research (CIRAD) and the French Centre of Rice
(CFR) have launched a research program in order to develop organic crop
production systems in Camargue. This research program was evaluated
in the IMPRESA project.

METHODOLOGY

SNA INDICATORS

The SNA indicators of betweenness, clustering coefficient, density,
and “degrees” were chosen to help analyze the impacts and role of
the research in the Camargue case. We hypothesized that the identi-
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fication of actors with a high betweenness is of particular interest, as
those actors are likely to be knowledge brokers (Haythornthwaite 1996).
Indeed, “the betweenness of a point measures the extent to which an
agent can play the part of a “broker” or “gatekeeper” with a potenti-
al for control over others” (Scott 2000). The clustering coefficient of an
actor is the quotient of its level of connectivity among its neighbors on
the total possible number of connections that may occur between those
neighbors. Its calculation intended to define whether the different actors
are connected to a structured organization; thereby to help understand
the evolution of actors’ position in the whole network and whether the
research has played a role in it. More generally, we assumed that the
clustering coefficient can aid to estimate how resilient and robust the
actor network is as well as its capacity to support innovations. The den-
sity (average number of relationships among actors) could be seen as
an ecaonomic performance indicator through enhancing information flow
(Vurro, Russo, and Perrini 2010). Finally, the “degrees” allow examining
the evolving strength of connectivity from one actor to another; and
could help to understand how the research system has contributed to
the change. The table 1 summarizes how SNA data were collected and
analyzed. Three steps have been followed: (1) Face-to-face interviews;
(2) generalization of the sample; and (3) calculation of SNA indicators.

Table 1: Collecting and analyzing of SNA data

order to ameliorate future research programs. However this approach
may lack scientific rigor if the different information gathered would not
be further explored and validated by identifying clear evidences (e.g.
from reliable available documents, official statistics, etc). This is why
the process tracing method was applied as part of the “ISRIP Pathway
Analysis” approach in the Camargue case. In a nutshell, it intends to eva-
luate whether the first and second event of each pathway link actually
occurred; if the link can be explained by an underlying mechanism; and
if the second occurrence of the link was due to other factors. This pro-
cedure also applies to pathway links specifically related to relationships
issues. Given the complexity of the procedure, the “ISRIP Pathway Ana-
lysis” approach provides the opportunity of organizing all the information
in a so-called “table of links” (see table 2). The origin (first event) and
destination (second event) of the pathway links are specified in the first
two columns, whilst the other columns relate to underlying mechanisms
and alternative explanations.

SNA steps Target(s)

Explanations

Researchers from INRA and CFR
Respondents from private traders
11 farmers (7 partial-organic and 4 organic)

Face-to-face interviews

We asked for useful relationships (information flow, financial
exchanges, and collaborative ties) around organic agriculture
An intensity score from 0 to 3 was set

Six times periods were considered over the years 2000-2014

Generalization of the The population (all organic farmers, researchers,

We did a simple transposition of the sample of 11 farmers, which

sample extension services, and rice traders) was representative, to the population (35 farmers).
The interest of generalizing the sample was to ensure that stakeholders
are not under or over represented in the network.
Calculation of SNA Betweenness Calculation of the indicators by the UCINET software (Borgatti, Everett, and Freeman 2013).
indicators Clustering coefficient
Degrees
TABLE OF LINKS

The "ISRIP Pathway Analysis” approach is of participatory nature and
actively involves stakeholders in the evaluation process of the research
program and innovation under review. The rationale of this is mainly to
increase the plausibility that stakeholders will use evaluation results in

Table 2: Blank table of links

Pathway links

Origin of the link Destination of the link

Description of the underlying mechanism(s)

Alternative explanations of the
mechanism(s)

Validity of the
alternative
explanations

Example: Activity 1
(name to be specified)

Example: Output 1 (name
to be specified)

Specify the most relevant evidences as to how the first
event of the link has led to the second occurrence

Specify the plausible alternative Yes or no
explanations to the link If yes, specify its
importance

Source: (Quiedeville et al., n.d.).
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RESULTS

We have done five SNA tests on the basis of stakeholder's state-
ments. Below we summarize the four more important ones (out of five).

TEST 1:
GROWING INFLUENCE OF INRA IN THE NETWORK.

The first suggestion made was that some research activities (mainly
undertaken by INRA) have led to an increase of the influence of INRA
in the network. The SNA has allowed to confirm this. The betweenness
score of INRA has evolved from 370 in 1999 and 415 in 2006 to 542 in
2014. Furthermore, we can confirm the hypothesized underlying mecha-
nism. In effect, we observed growing relationships between INRA and
farmers, with an increase of around 80% in their bilateral “degrees” over
the years 1999-2014. That said, these bilateral relationships started to
increase in the year 2005, which means that the CEBIOCA project (the
first research activity done about an agronomic diagnosis) did not play
a significant role. First experimentations in farming plots and the parti-
cipatory training sessions have boosted the interactions between INRA
and farmers. One of the alternative explanations hypothesized was the
increase in relationships between the neighbors of INRA, as it could also
explain the growing centrality of INRA in the network. This hypothesis
was validated, as we observed a growth of 60% of the clustering coef-
ficient? of INRA (from 0.1 in 1999 to 0.16 in 2014). As a result, the SNA
does not fully corroborate what the stakeholders claimed in workshops.
[t appears that the research and disseminations activities done by INRA
were not the only factors explaining its growing influence in the network
around organic farming in the Camargue.

TEST 2:
INFLUENCE OF CIRAD IN THE ACTOR NETWORK.

The second suggestion made was that some research activities have
led to a growing influence of CIRAD in the network. The SNA has allowed
to confirm the growing influence of CIRAD within the network. During
the time span of the program, the betweenness of CIRAD has increased
about 34% from 1999 to 2014 and the average “degrees” around 61%,
whereas the average "degrees” only increased about 29% in the entire
network. Furthermore, the hypothesized underlying mechanism was also
confirmed. In effect, relationships between CIRAD and farmers were gro-
wing, which is revealed by an increase in the bilateral “degrees” about
45% (from 11 over the years 1999-2010 to 16 in 2014). However two al-
ternative explanations were confirmed. The first is the increase in relati-
onships between CIRAD and SudCéréales as well as between CIRAD and
INRA. The second is the growing interactions between the neighbors of
CIRAD. This is illustrated by a growth of 60% of the CIRAD's clustering
score (from 0.2 in 1999 to 0.32 in 2014). This situation raises the comple-
xity of the innovation network and the importance of the role played by
complex interrelationships among various actors.

TEST 3:
STRUCTURING OF THE ACTOR NETWORK.

The third suggestion made was that the increasing influence of both
INRA and CIRAD have developed the exchanges and links in the network
about transition to organic farming. The hypothesized underlying mecha-
nism i.e. INRA and CIRAD have become knowledge brokers for the tran-
sition to organic farming, was corroborated by their higher betweenness.

TEST 4:
ADOPTION PROCESS.

The fourth suggestion made was that the structuring of the network
has contributed to the adaption of organic farming and to crop rotati-
on development (useful incremental innovation to switch to organic
farming). The main hypothesized underlying mechanism was the deve-
lopment of information sharing between INRA and farmers, which was
confirmed by the previous tests done. A main alternative explanation
was the possible presence of peer-to-peer exchanges between farmers.
In fact, the vast majority of the farmers could not find any relevant re-
lationships with their colleagues as cancerns organic crop production.

With respect to impacts on the organic actor network, note that we
observed an increase of 44% and 50% (since 2000) of the clustering co-
efficient and the density, respectively.

DISCUSSION AND CONCLUSION

The SNA approach contributed successfully in the evaluation of IS-
RIP. Particularly, it has allowed the different hypothesized pathway links
on relationship issues to be deeply examined.

The SNA could not tell by itself what the effects of receiving informa-
tion on the actors are and if their behaviors have changed and through
which mechanisms. We had to make the assumption that changes in
actors relationships were correlated to the evolution of the innovation.
We could set this assumption since we only considered relevant relati-
onships for organic farming.

However, SNA was very interesting for confirming or contradicting
stakeholders’ statements on relationships issues. Therefore we see SNA
as a good way to triangulate the different information collected and in-
crease the plausibility that we draw accurate conclusions regarding the
impacts and role of the research as well as on the way the innovation
pathway occurs. Finally, the SNA suggests that research on Camargue
organic crop production has implied the actor network to be both more
resilient and likely to support development of further innovations to-
wards sustainable food systems.

2 Individuals with high clustering coefficients (central actors) are linked to actors who are well connected together.
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RTI EVALUATION AS GOVERNANCE
AND EFFECTIVENESS TOOL: THE
CASE OF EMBRAPII'IN BRAZIL

SERGIO SALLES-FILHO, ADRIANA BIN, NICHOLAS VONORTAS, RAFAELA M. ANDRADE, PAULA F. D. CASTRO

AND FERNANDO A. B. COLUGNATI

esearch, technology and innovation (RTI) palicies have become
Renormously diversified in the last decades around the world,

as well as increasingly recognized by their contributions to
economic and social development. In this context, evaluation of such
policies has gained importance, .../ both as a policy and management
supporting tool and as a tool to assess policies in order to justify or re-
direct funding” (Edler et al., 2012, p. 167).

Multiple approaches have been employed to perform RTI policy eva-
luation in order to answer demands for transparency, accountability and
performance regarding societal investments (Link and Vonortas, 2013)
and thus to contribute to policy-making process. Among the several chal-
lenges regarding the choice of the best design and methodologies to
perform a particular RTI evaluation, one can distinguish the need for ta-
king into account that not only policies’ results and impacts are multiple,
but they are also perceived differently by multiple policies’ beneficiaries.

Under this perspective evaluation is crucial to understand social dy-
namics (Patton, 2012) and to create governance among different stake-
holders involved in the policy implementation (Whitley and Glaser, 2007).

This particular challenge is notably important within the evaluation of
programs and instruments oriented to support collaboration for R&D and
innovation and enhance the connection among different actors, such as
science-industry research centers, collaborative research and programs, and
callaborative knowledge exchange projects (Cunningham and Gok, 2012).

The purpose of this manuscript is twofold: to contribute to the debate
on how evaluation can make STl policy design more effective, and to
evaluate a specific policy instrument headed to promote innovation and
R&D development highlighting governance and managerial capabilities.

For this, the manuscript presents the results of an in-deep evaluation
carried out by the authors in 2015 and 2016 focusing on a new policy
instrument called Brazilian Company for Industrial Research and Inno-
vation (EMBRAPII).

Brazil, as well as other developing countries, has historically presen-
ted an enduring mismatch between scientific production and the intro-
duction of new products, services and processes, which means that the
country has been more successful in their research paolicies — increasing,
for instance, its position in terms of scientific production in indexed da-
tabases such as Scopus and Web of Science — than in their innovation
policies. Aggregate data from Brazil shows that the efforts and results
from innovation processes are still far below the OECD medians.

In the past 15 years Brazil has implemented some important initiati-
ves in RTI policies, which include (but are not restricted to) those with

focus on collaboration between research organizations and universities
and firms (Salles-Filho et al., 2012; Kannembley Jr. and Porto, 2012; Su-
zigan et al. 2009; Hochstetler and Montero, 2013). However, as pointed
out by Pacheco and Corder (2010) such initiatives are characterized by
lack of prioritization, insufficient resources, discontinuity and the already
mentioned mismatch between research and innovation.

In an attempt to develop and implement an approach of innavation
policy, a new instrument was launched in 2013. This initiative, inspired
by other national models (for instance, the German Fraunhofer, the
French Carnat Institute, and the Korean Kaist, among others), was imple-
mented through the creation of EMBRAPII, a private-not-for-profit fun-
ding and governance agency working under management contract with
the Ministries of Science, Technology and Innovation and of Education.

EMBRAPII's mission is to foster innovation in Brazilian industry
through pre-competitive R&D projects in collaboration between com-
panies and industrial research organizations, lowering innovation risks,
following the common rationale for intervention in this kind of policy (as
discussed by Cunningham and Gok, 2012).

From 2013 to 2015 EMBRAPII implemented a pilot phase that resulted
in 63 R&D and innovation projects executed by three Brazilian research
organizations (ROs) - Institute for Technological Research (IPT), National
Institute of Technology (INT) and National Service of Industry’s Integ-
rated Campus for Manufacturing and Technology (SENAI-CIMATEC), in
collaboration with 44 firms. Some of these projects are still running, with
deadlines foreseen to mid-2016.

The pilot phase represented a total investment of circa US$ 50 mil-
lion, being one third supported by EMBRAPII, one third by the ROs and
one third by the companies. After the pilot phase EMBRAPII initiated its
steady-state phase, with 13 ROs and a budget of circa US$ 350 millions
to be invested until 2018.

EMBRAPII can be considered a new policy instrument in Brazil in at
least three main characteristics: a) once a RO is accredited as an EM-
BRAPII Unit it has immediate access to funds in order to contract R&D
projects directly with companies; b) companies are involved since the
initial phases, presenting their demands, specifying their focus and ap-
proaches and negotiating contractual conditions with ROs; c) contracted
projects are executed by ROs and monitored by companies, and a project
only concludes when it receives a “letter of acceptance” from the com-
pany directly involved.

The evaluation of the EMBRAPII's Pilot Phase was oriented to identify
and measure two main themes: the outputs and outcomes of the R&D
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and innovation projects (technological results and its appropriation) and
the behavioral changes of involved actors (following good practices of
R&D and innovation planning and management). In addition, the eva-
luation was also concerned with the creation of governance among the
beneficiaries of the policy.

To fulfill these purposes, data collection was organized through four
different instruments: i) semi-structured interviews with ROs managers;
(ii) web survey applied to project coordinators from ROs (62 responses
from 63 projects — or 98% of response rate); (iii) web survey with coun-
terparts of projects in firms (44 responses from 63 projects — or 70%
of response rate); and (iv) semi-structured interviews conducted by five
experts specifically hired to technically evaluate a sample of 25 projects.

The idea was to gather, by applying the different instruments, qua-
lified information to measure input, output and also behavioral additio-
nality, considering the perceptions of internal actors — directly target by
EMBRAPII, such as ROs managers, project coardinators from ROs and
counterparts of projects in firms — as well as the perceptions of external
actors (the experts).

Data collected from those four instruments were analyzed using de-
scriptive and multivariate statistics. In addition they were compared to
each other in order to identify if and to which extent perceptions from
the different actors (RO's project coordinators, companies and experts)
do converge. For the latter a “convergence indicator” was used.

EMBRAPII influence was measured employing the “redundant cau-
sality identifier” — RCI, proposed by Salles-Filho et al. (2010; 2011)." Re-
sults revealed that the EMBRAPII's model had an impartant weight in
promoting both behavioral and output additionality. That suggests the
EMBRAPII's model has accomplished most of its initial intends.

Concerning project outputs, evaluation results show that expected
technological results such as new products, processes and methodo-
logies, were achieved in the majority of projects — although ROs were
more optimistic about this issue than companies when the answers form
both sides were compared. Those results were predominantly perceived
as new to the country and in not-few-cases as new to the world. They
were considered satisfactory by firms, taking part of their broad strategic
plans. Intellectual property rights were generated in more than 50% of
the projects. Mareover, projects contributed to the creation of new re-
search areas or the consalidation of existing ones both in ROs and firms.

Experts confirmed that projects were pre-competitive in their design
and execution, as foreseen in the EMBRAPII's model. Some firms were
already able to use project’s results in their internal processes or to com-
mercialize these results, meaning that companies reported innovations.
Impacts from these innovations are expected primarily in terms of added
value and quality improvement, but also in revenues and market share.
One important finding refers to the low importance of impacts in creating
new business models and expanding exports. Experts were mare pessi-
mistic about impacts than the firms.

Beyond projects’ output and outcomes ROs improved their research
and innovation management processes, such as the ones related to
prospecting opportunities and partners, negotiating and contracting pro-
jects, managing projects and raising financial resources. A Multiple Cor-
respondence Analysis followed by a Cluster analysis showed evidences

that organizational traits may have influenced the differences in outputs
and outcomes. Particularly, the legal and managerial models in which
the three RO's are based on seemed to have much to do with this. Some
behavioral changes were found also at firms, although the influence of
EMBRAPII's model has been perceived as less evident.

There are differences in perceptions of ROs, firms and experts con-
cerning project’s outputs and outcomes and behavioral changes. They
occurred mainly about how projects were motivated, allocation of hu-
man and material resources from firms in project development and, as
pointed out before, about the achievement of expected technological
results, innovation and their impacts.

Although evaluation show more success in the achievement of tech-
nological results than in innovation itself, this seems to be a matter of
timing, since firms showed satisfaction with almost all projects executed
in the Pilot Phase. Results are consistent with evidence from other stu-
dies evaluating similar policies (Bienkowska et al., 2010; Cunningham
and Gok, 2012; Marzucchi et al., 2015; Martin et al., 2015). Nevertheless,
positive effects on the innovation efforts of Brazilian industry depend
on long-term, stable commitment of government funding and support,
including a reinforcement and expansion of EMBRAPII's model in years
to come.

The preliminary conclusion about EMBRAPII model, based on eviden-
ces of evaluation of its pilot phase, is that the model is pretty effective in
promoting linkages between ROs and firms towards R&D and innovation.
Three main reasons can be raised to explain the success of the model: a)
it induces contracts among ROs and companies giving them freedom to
negotiate objectives and conditions and requiring mutual involvement in
terms of financial support and managerial assistance; b) it facilitates the
financial and operational conditions to execute projects leaving project’s
governance to the parties; c) it induces ROs to develop professional skills
in R&D and innovation planning and management.

Notwithstanding, the evaluation showed gaps in the governance
between ROs and companies, particularly related to asymmetries of in-
formation on project’s outputs and outcomes. Depending on the type
of indicators (patent filed for instance), parties did not converge in re-
porting the same outputs and outcomes.

Another interesting finding refers ta the differences in the ROs perfor-
mances. Under the same policy conditions, and during the same period,
the three ROs performed in slightly different ways, particularly in terms
of number of projects contracted — 30, 20 and 13 projects contracted
by CIMATEC, IPT and INT, respectively -, and in flexibility to adapt their
internal procedures and capabilities to the policy requirements — easier
to CIMATEC, not difficult to IPT and more difficult to INT. The main hypo-
thesis behind these differences refers to the institutional and managerial
models and cultures upon which those arganizations are built.

Finally, the evaluation can be considered well succeeded in creating
qualified information to understand and inform policy-making process.
The four instruments for collecting data seemed to be important to cap-
ture diverse perceptions about the same object and, afterwards, to un-
derstand the process of interaction and decision-making among actors,
including companies, ROs and EMBRAPII itself as the commissioner of
the policy.

1 The RCl is a sort of “what if" question and is useful in situations was there is no possible control group, which is the case of the EMBRAPII's Pilot.
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EVALUATING "EXCELLENCE" IN THE
ERC PEER REVIEW PROCESS

HELENE SCHIFFBAENKER AND PETER VAN DEN BESSELAAR

INTRODUCTION

he concept of scientific excellence is of increasing relevance

for distributing research funds. The evaluation of excellence

has become a core challenge in selection procedures like peer
review processes. The European Research Council (ERC) is a highly com-
petitive research funding organization operating within Horizon 2020. It
aims to fund the highest quality and frontier research. The assessment
of ERC grant applications is based solely on the criterion of scientific
excellence. ERC grants are prestigious funds with high career impact.
The construction and practice of excellence in ERC peer review panels is
crucial when selecting the best quality science and scientists. The com-
parison of success rates for men and women in ERC peer review process
raises the suspicion that assessment procedures are gender biased, as
women are less successful in all ERC funding schemes. How may this be
related to the construction of excellence and the peer review process?
Gender biased outcomes underline the need to evaluate this selection
mechanism.

While excellence is related to the meritocratic understanding of sci-
ence - that success is based on individual performance and merit only
- recent research has demonstrated that excellence is socially construc-
ted (0'Connor and 0'Hagan 2015, Rees 2011, Lamont 2009, Brouns and
Addis 2004). The specific meaning and definition of excellence varies
between scientific disciplines and fields, cultural and geographic con-
texts and between individual preferences and gender stereotypes (Heil-
man et al. 2015). Thus the concept of excellence is not gender neutral:
As it reflects the norms of a masculine science system embodied in the
stereotypical image of the ideal male scientist (Bailyn 2003, Benschop
and Brouns 2003, Acker 1992). Gender bias is only one of various forms
of bias when excellence is assessed in the peer review process (Lang-
feldt 2004).

Operationalizing excellence is a challenge for research funding or-
ganizations. In order to increase transparency, formal criteria have been
defined by the ERC to measure excellence and to guide panelist in the
assessment process. However, research suggests that criteria and related
indicatars typically used to describe excellence are gendered (Rees 2011,
van den Brink and Benschop 2012). Past performance indicators such as
number of publications have widely been criticized for not being gender
neutral as the lower amount of time women are able to devote to research
activities due to care responsibilities and unpaid work lowers their produc-
tivityand that the hierarchical position of researchers explains their produc-

tivity: as women are lower positioned in the science field they publish less
(van den Brink and Benschop 2012, Aksnes et al. 2011).

RESEARCHAPPROACH

This poses two major challenges for research funding organizations:
the first challenge is related to the definition of scientific excellence and
the question how gender bias is already inscribed into its definition and
into the specific indicators to measure/assess excellence. Indicators
strongly affect what is perceived as excellence and thereby determine
who will be perceived as an excellent researcher. The other challenge
comes into play when panellists or reviewers deploy formalized criteria
and indicators to specific proposals. This raises the question how criteria
are put in practice by panels, panellists and reviewers in specific con-
texts and how the peer review process is organised. This raises the ques-
tion whether criteria are equally applied to male and female applicants
or if so called gendered practices (Martin 2003) can be observed which
means that criteria are applied differently to women and men.

Therefare we will investigate in this paper how criteria of scientific
excellence and their application by panellists are gendered. In a first step
of analysis we focus on how criteria for measuring scientific excellence
are operationalized and deployed in practice. This will enable us to show
in detail the shortcomings of peer review processes in applying objective
assessments of scientific excellence. In a second step we analyse how
these practices give space to gender practices and to a gender bias pro-
ducing unequal evaluation outcomes (success rates). The paper is based
on a study' commissioned by the ERC (2014-2016) to investigate the re-
asons for lower success rates of women in the prestigious ERC Starting
Grant (StG).

DATAAND METHODS

We study the 2014 Starting Grant, involving 3200 applicants and 350
panelists. We conducted 32 semi-structured interviews with panelists,
on a variety of aspects of the selection process —among others the way
of deploying criteria for assessing scientific excellence. The interviews
were transcribed, coded and analyzed. Furthermore, we compiled eva-
luation and past performance data to find out if gender differences in
success rates could be explained by past performance differences and if
scoring is consistent in the course of the peer review process.

1 This paper is an outcome of the project ‘gendERC — gendered dimensions in ERC grant selection’ (04/2014 — 02/2016), conducted for European Research
Council (ERC) by Helene Schiffbaenker and Florian Holzinger (JOANNEUM RESEARCH) in close cooperation with Peter van den Besselaar and Claartje
Vinkenburg (VU Amsterdam); Lucia Polo and Ezekiela Arrizabalaga (tecnalia). More information can be found at www.joanneum.at/policies.
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FINDINGS

The interviewed panel members found most criteria and indicators
related to excellence rather vague and difficult to measure, making
comparison problematic. This gives space to individual interpretations.
Further, criteria in general are deployed unsystematically in the grant
selection pracess. This again gives space to gendered forms of deploying
criteria that reflect unconscious gender stereotypes in the supposedly
standardized selection procedures.

CONCLUSIONS

We conclude that for reducing gender bias following strategies
should be developed: minimizing the subjectivity of assessments, defi-
ning assessment criteria more detailed, stronger standardization of as-
sessment processes and raising awareness of panellists on how gender
bias emerges in assessment practices. We will present suggestions how
criteria could be operationalized and applied in a more effective way to
arrive at gender-unbiased practicing of excellence and to improve trans-
parency and the peer review process in general.
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MEASURING THE IMPACT OF LARGE
SCALE EUROPEAN FTI INTERVENTIONS:
THE EU FLAGSHIP PROJECTS

MANFRED SPIESBERGER, FLORIAN KNECHT, KATHARINA BUSEL, INGRID CLEMENT, STEFANIE KONZETT-

SMOLINER AND HELMUT GASSLER

INTRODUCTION

n this article we will investigate the question of how to measure the
Iimpact of the EU Flagship projects. Flagships are long-term, very lar-

ge scale research initiatives aiming to solve an ambitious challenge
such as understanding the human brain or exploiting the potential of
graphene, the newly discovered revolutionary material (European Com-
mission, 2014). In October 2013 the first two EU Flagships, the Human
Brain Project (HBP, https://www.humanbrainproject.eu/) and Graphene
(http://graphene-flagship.eu/) started operation. These long-term initia-
tives are planned for a run-time of about 10 years and should receive and
generate an investment of D 1 billion each over the run-time. They bring
together excellent European research groups across various disciplines
working on these topics. Flagships aim at transformational impacts on
science and technology, delivering a key competitive advantage for Eu-
ropean industry and substantial benefits for society.

The impact measurement approach presented in this article is based
on work performed in the EU Horizon 2020 funded Coordination and Sup-
port Action TAIPI - Tools and Actions for Impact Assessment and Policy
makers Information (https://taipi.eu/). TAIPI started operation in January
2015 and supports the Flagships in their impact evaluation and in com-
municating the results of the impact evaluation.

METHODOLOGY

In a first step in the TAIPI project we have developed an assessment
frame for measuring the impact. This was based on a comprehensive
literature review and on interviews with 20 leading evaluation experts
working mainly on programme evaluation. The interviewees were from
research funding organisations such as the Austrian Science Fund and
the Finnish TEKES, from the European Commission, OECD, Fraunhofer,
and other relevant national and international organisations.

In a second step we have specified the indicators to be used for the
Flagship impact assessment. A workshop was held among the TAIPI
partners for developing the indicators. The indicatars were then clas-
sified into easy and difficult to collect, and then cross checked with the
Flagship management.

MEASURING EU FLAGSHIP IMPACT
In a third step, which is currently in the implementation phase, we

are collecting the data for measurement of the specified indicators. This
involves provision of quantitative data by Flagship management, con-
ducting surveys among Principal Investigators involved in the Flagships,
and conducting interviews for collecting qualitative information (e.g. for
case studies).

MEASURING THE IMPACT

Interviews with the evaluation experts and literature review guided
us in specifying the assessment frame. A key message was to use mixed-
methods when assessing the impact of the flagships. Case studies, ex-
pert interviews, interviews with funded researchers and focus groups
are needed for understanding and interpreting quantitative indicators.
Another important lesson learned was that data and indicators should
concern formative aspects and inputs, publication output, commercial
valorisation, international networking and interdisciplinary cooperation.
For a stronger focus on impact, it will be necessary to look at the “hot
papers” and “highly cited papers”, personnel exchanges, spin-offs, pa-
tents, etc. A focus should be on simple indicators, while composite indi-
cators should be avoided in the case of the Flagships, as they have only
limited added value for this impact evaluation. Bibliometric and patent
analysis should complement indicators.

On the basis of this input and by studying basic documents of the
Flagships and the European Commission, we suggested an assessment
frame. We classified the expected impacts of the Flagships into 6 catego-
ries. Single indicators were specified per each impact dimension.

Structural impact involves indicators such as the partnership of the
Flagships and scientific disciplines represented. Cooperation and colla-
boration impact invalving indicators such as international partners (bey-
ond the EU) cooperating in the Flagship and interdisciplinary research.
This will be complemented by a Social Network Analysis to analyse co-
operation patterns within the Flagships and on the other hand, to find
out whether new networks were established, due to the Flagships.

Scientific impact is the most evident to analyse. Excellence of re-
search (e.g. to look at hot papers and highly cited papers): Check the
highly visible parts (in terms of citations) of the Flagships' output rather
than the entire and average output.

Economic impact “is the engine of the other components”. Although
this impact is very important it is difficult to link research activities to job
creation or productivity increase. There has to be a focus on measurable
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data like partnerships with industries or patent analysis.

Sacial impact covers many dimensions, including progress for health,
acceptability of new products, education by research, policy diffusion
and responsible research and innovation (RRI). Typical RRI compaonents
are: Gender, Public Engagement, Ethics, Science education, Governance
and Open access. “Science communication”: are they taken up in e.g.
daily press and public media? Ethics: How many ethic commissions are
implemented in the Flagships? How many ethical audits are organised?

Environmental impact is relevant mostly for the Graphene Flagship,
because it is expected to generate environmentally friendly technologies.

Measuring EU Flagship impact

Figure 1: Assessment Frame for EU Flagships’ impact

partnerships of about 110 partner organisations in HBP and about 170
in Graphene is significant. This has left the impact assessment a bit at
the side-lines of management. Management teams have few time to de-
dicate to this work, and it needs some efforts at persuasion to organise
data collection.

The Flagships have at this point only a short run-time of two and a
half years. This inhibits making assessments on longer term impact. For
example scientific publications, which are a key indicator for the Flag-
ships and the European Commission, have a certain time-lag until they
are published. Publications are taking-up momentum in the Flagships
only now, after a certain period of support.

Significant differences between the two existing Flagships need to
be observed. While HBP is a basic research oriented project developing
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CHALLENGES

In the assessment of the Flagships’ impact, we have to consider se-
veral challenges:

Flagships are collecting themselves quantitative Knowledge and
Performance Indicators (KPls). These include number of publications,
number of citations, number of educational courses and attendees, and
others. In the assessment by TAIPI, we have to observe that we have a
good complementarity to existing KPIs and to avoid duplication of effort.
In particular are lacking in the KPls qualitative measurement and social
issues, which have therefore to be dealt with in the TAIPI assessment.

The management work to implement the Flagships and to coordinate

towards a research infrastructure, Graphene is more applied research
oriented with a stronger focus towards immediate economic benefit.
This has repercussions on indicators. For example spin-offs are not rele-
vant yet for HBP as an indicator, while they are for Graphene.

MEASURING EU FLAGSHIP IMPACT

The Flagships are rather unique initiatives from the point of view of
their size and ambition. It is therefore difficult to find suitable initiatives
for comparison. Passible comparison could be the EU's Framework Pro-
gramme 7 for Research and Development, or similar national initiatives
such as the US brain initiative.
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CHALLENGES OF EVALUATING COMPLEX
EUROPEAN POLICY INITIATIVES:
CASE OF EUROPEAN RESEARCH AREA

INGA ULNICANE

he aim of this paper is to discuss challenges of evaluating com-
I plex European research policy initiatives such as the European
Research Area (ERA). It reflects on lessons learned from a recent
study on the ERA initiative commissioned by the European Parliamentary
Research Service (EPRS) and carried out by the author. The EPRS re-
quested to identify gaps and barriers in the ERA initiative and to suggest
recommendations for future policy activities including possible legisla-
tion. This paper aims to go beyond the study submitted to (November
2015) and presented at (April 2016) the European Parliament by drawing
on a number of challenges encountered during it that can be relevant
for future research and policy discussions about the ERA initiative and
European research policy.

During the last 15 years there have been many studies, projects and
evaluations of the ERA initiative, including the Commission’s own ERA
monitoring exercise in recent years. A relatively small study commissi-
oned by the EPRS was interesting as instead of going into details of spe-
cific ERA priorities it allowed to take a broader view on the ERA initiative
and possible policy actions.

This extended abstract will firstly briefly introduce the ERA initiative
and gaps and barriers identified in it and then discuss challenges en-
countered and lessons learned during the above mentioned study.

THE ERA INITIATIVE:
GAPS AND BARRIERS

The ERA is an ambitious and complex policy initiative that the Euro-
pean Commission launched in 2000 aiming at free circulation of resear-
chers, scientific knowledge, and technology (Ulnicane, 2015). During 16
years its aims and governance has evolved, and today it is structured
around the six ERA priorities of effective national research systems,
transnational cooperation, an open labor market for researchers, gen-
der equality, optimal circulation, and international cooperation. Each of
these six policies priorities further involves many activities such as joint
programming, the charter and the code for recruiting researchers, and a
scheme for portability of supplementary pensions of internationally mo-
bile researchers. This combination of a number of priorities and many
activities makes analysis and evaluation of the ERA initiative a highly
complex task.

To identify gaps and barriers in the ERA initiative, a relatively small
study (prepared July-October 2015), combined evidence from multiple
sources including review of EU policy documents on the ERA initiative,
previous studies and evaluations, academic research, and carried out 16
interviews with relevant policy makers and stakeholders. This was sup-
plemented by secondary analysis of approximately 100 interviews with
researchers, policy makers, and stakeholders that the author has carried
out within her previous research projects. Upon the request of the EPRS,
the study focused on the first three ERA priorities — first, effective nati-
onal research systems, second, transnational cooperation, and third, an
open labor market of researchers — with a special focus on the third one.

This led to identification and discussion of 14 gaps and barriers in the
ERA initiative, a number of which have also been identified in earlier stu-
dies and evaluations. Gaps and barriers that apply to the overall initiative
are first, insufficient coordination with other policies and initiatives (e.g.
European Higher Education Area, Structural funds, innovation policy),
and second, limited range of interests represented in the ERA stakehol-
der platform that in 2015 included only five organizations of research
performers and funders from a very broad range of relevant stakeholders
including also grass-root organizations of scientists and business inte-
rests. Specific gaps and barriers regarding the first ERA priority on more
effective national research systems are uneven progress acrass member
states and narrow focus on project-based funding as an indicator for ef-
fective national research systems. For the second ERA priority on jointly
addressing grand challenges, two shortcomings were identified, namely,
lack of output evaluation of jointly addressing grand challenges as well
as lack of support for bottom-up trans-national research collaboration.

As requested, the main focus of the study was on the third ERA priori-
ty on open labor market for researchers, aiming to ensure the removal of
barriers to researcher mobility (within and from outside of the EU as well
as inter-sectoral), doctoral training and attractive careers. Here eight
gaps and barriers were identified: unidirectional flows of researchers
from South/East to North/West of Europe; lack of open, transparent and
merit-based recruitment; low participation in EU initiatives establishing
open labor market for researchers (the Charter and Code for recruitment,
RESAVER pension scheme); limited portability of and access to national
research grants; limited dual career opportunities; language barriers;
unclear demand for researchers; and job insecurity. Policy recommenda-
tions were reviewed to address these gaps.
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CHALLENGES FOR EVALUATING
THE ERA INITIATIVE

What are the lessons learned and challenges identified from this
commissioned study that can be useful for future research and evalua-
tions? Four challenges can be outlined here: first, developing meaningful
links between European research policies and practices; second, broade-
ning and diversifying evidence base on ERA aims on international mobi-
lity, collaboration and competition; third, addressing interdependencies
of the ERA priorities of efficient national research systems, collaboration,
and open labor market for researchers; and fourth, developing recom-
mendations that move forward voluntary coordination vs. legislation
tension. These four challenges will be briefly discussed.

First challenge of developing meaningful links between European re-
search policies and practices is related to a tension that research practi-
ces are international while policies are largely national (Nedeva, 2013).
The activities of the ERA initiative largely take place at the policy level
but also aim to facilitate international research practices. Challenge is to
understand and evaluate the role of EU policies in the field of research
where practices of collaboration and mability have been international for
centuries and today are increasingly so due to many scientific and other
reasons. While the EU policy discourse typically describes EU activities
as 'added value’, in the field of research they might rather be seen as
policy attempt to ‘catch-up” with long established practices in the sci-
entific community and intrinsic needs of knowledge production. While a
lot of research have been done on both — micro-level research practices
and macro-level policies — there might be further opportunities in esta-
blishing meaningful links between bath that could also help in better
conceptualization of complex multi-level initiatives such as the ERA.

Second challenge draws attention to the need to broaden and diver-
sify evidence base on the ERA aims on international mobility, collabo-
ration and competition. The ERA policies depict collaboration, compe-
tition, mobility, peer-review, project-based funding and other aims and
indictors as highly beneficial that should be further promated. While in
academic and policy research there is a lot of evidence of positive bene-
fits from these process, there are also findings demonstrating that these
aims and indicators can have downsides, be counter-productive and lead
to inefficiencies, for example in cases of forced mobility or collaboration,
too high dependence on and competition for project-based funding (Ste-
phan 2012). Challenge here is to incorporate these positive and negative
aspects in evaluations and to come up with more nuanced policy recom-
mendations when and under what conditions collaboration, competition
and mobility is beneficial.

Third challenge for analyzing the ERA initiative is to address interde-
pendencies among different ERA priorities such as efficient national re-
search systems, collaboration, and open labor market for researchers. As
each ERA priority include very specific aims and activities, governance
and assessment of the initiative tends to be ‘compartmentalized” with
experts in specific areas - mobility, joint programming, gender — gover-
ning and evaluating each of them separately. However, the ERA priori-
ties are also tightly connected and interdependent: only among effective
national research systems (ERA priority 1) it is possible to have beneficial
international mobility (ERA priority 3) and collaboration (ERA priority 2).
Looking on interactions between different priorities reveals deeper long-
standing problems showing for example that uneven progress of refor-

ming national research systems (ERA Priority 1) leads to unidirectional
flows of researchers from South/East to North/West of Europe (ERA Pri-
ority 3). Thus, there is ‘added value” in finding a more “holistic” approach
to governing and evaluating the ERA initiative that takes interdependen-
cies of the ERA aims and priorities into account.

Fourth challenge addresses the task of many evaluations, namely,
developing policy recommendations. One of the long-standing divisions
(among different EU institutions and stakeholder groups) regarding the
ERA initiative has been between those who support the ERA develop-
ment by voluntary coordination (as it has largely been so far) and those
who argue for the need to introduce legislation. Proponents of voluntary
coordination typically argue that it is better in accommodating national
diversity and specificity of research, while supporters of legal measu-
res present these as more efficient way to promote progress in the ERA
implementation which they often see as insufficient. One challenge for
analyzing potential of legal route is that its proponents usually have been
rather general without specifying what kind of legal measures might
help to implement the ERA priorities. One of rare assessments of the
legal options for the ERA (Pilniok 2014) after reviewing diverse options
(hard and soft law, framework directive or sector specific regulations)
advises caution and reminds that “the role of (binding) law should not
be overestimated as a steering mechanism for the research system”; if
political decision for a legislative option is made, Pilniok (2014) suggests
to focus on removing barriers to mobility (recruitment, access to and por-
tability of grants, pensions) but points out that these still might encoun-
ter difficulties due to differences in attractiveness of national systems.
One way to move forward the tension between voluntary vs. legislative
options for the ERA initiative is to look for ather instruments. Recently EU
research funding mechanisms (Horizon 2020 and Structural funds) have
introduced some conditions for receiving funding (on recruitment and
national reforms); it is a task of future evaluations to assess if such con-
ditionality might be an option for facilitating implementation of the ERA.

It is relevant to discuss these challenges because the ERA initiative
is currently on the agenda of European institutions including national
ERA roadmaps and new ERA monitoring exercise to be undertaken in
2016. Moreover, a number of issues mentioned in this abstract relates to
broader issues in evaluation of European research policies.
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STAKEHOLDER INVOLVEMENT IN
EVALUATION PROCESSES

FRITZ, M.M.C

plied in a variety of research fields like social sciences or business

management. Recently, researchers and practitioners have been
integrating the concept in policy-making, especially for issues related
to environmental protection (Freeman et al., 2010, p.182). It is believed
that stakeholder analysis techniques can support the development of
successful policies by understanding the different wishes and engaging
with multiple stakeholders at multiple levels (local, regional, national
and international).

However, to engage with stakeholders it is necessary to identify
them and know what their present and future roles and their direct or
indirect influences may be. This essential step in stakeholder analysis
processes is often undervalued and conducted with bias (Reed et al.,
2009), if described at all, leading to the omission of key stakeholders
and policy failures or unexpected outcomes. Also, stakeholder analysis
tools come from fields that may not be adapted for policy-making since
they often place a firm at the centre of the analysis. Such approaches
are even becoming obsolete in certain sectors like energy where energy
users and homeowners can also produce and store their own energy
which converts them into energy suppliers (Fritz et al., 2016a). Thus sta-
keholder identification is crucial and the way stakeholders can be iden-
tified shall also be guided in a policy-making context to contribute to
positive evaluation and success of policies.

This paper hence suggests adapting existing tools for stakeholder
identification to the policy-making context. This is based on the deve-
lopment, testing and assessment of the Supply Chain-Oriented Procedu-
re for Identifying Stakeholders (SCOPIS) that places the product at the
centre of the analysis instead of a firm and uses well-known scientific
methods like literature reviews or interviews that allow replicability of
the approach from local to global policy-making and engagement with
stakeholders (Fritz et al., 2016b). This procedure gathers well-known sci-
entific methods such as literature review, interviews, and questionnaires
which allows replication of the approach. The procedure also integrates
the requirements from scientific papers that highlighted the need for
iterative processes, visualisation tools, and the consideration of time and
context to reduce bias and omission risks (e.g., Reed et al. 2009; Bryson,
2004; Bourne and Walker, 2006) and support the understanding of multi-
level and multi-temporal issues (e.g., Salado and Nilchiani, 2013; Achter-
kamp and Vos, 2007). SCOPIS has been fully tested and assessed in the
case of 1) mercury use in Artisanal and Small-scale Gold Mining (ASGM)
and to a certain extent in the case of 2) an Austrian city located in Styria,
which is in transition towards sustainable business models for energy
supply. These two cases corroborate the application of the process at a
global and regional level.

The use of this procedure to identify stakeholders related to a pro-
duct (e.g., mercury contamination) or service (e.g., new energy-related
services) present several advantages compared to traditional stakehol-

In the last decades, the stakeholder theory has been widely ap-

der analysis approaches. First, placing a product or service at the centre
of the analysis and identifying the stakeholders involved in producing,
supplying and using this product or service enables to set a strong basis
to stimulate discussion in focus groups or experts’ interviews with the
support of a visualization tool (e.g., diagram). Second, placing a product
or service at the centre of the analysis is also a way to avoid bias and
conduct research more ethically since one company alone can often not
be held responsible for a specific problem (Bryson, 2004). Third, on the
basis of the literature and assessment of the validity of the results by
experts, the iterative process of engaging experts and other stakeholders
(e.g., government officials, NGOs) enables to provide more objective re-
sults and identify stakeholders that may be omitted when only a certain
group of experts is consulted once.

The use of the procedure to identify stakeholders can also present
some difficulties, especially when engaging with companies. When en-
gaging with experts to validate the stakeholders identified in the litera-
ture in Case 2, some resistance was observed at the beginning due to the
placement of energy at the centre of the diagram instead of the client.
But once the process was understood, an exchange took place which va-
lidated, enhanced and slightly contradicted the initial findings from the
literature review and the bilateral meetings. When comparing the use of
the procedure in Case 1 (global issue) and Case 2 (local issue), one may
note that at a global level, the procedure requires more time and more
work regarding the literature review, the identification and engagement
of stakeholders. At a local level, it is easier to reach experts and engage
them in a face-to-face or group meeting, which does not require going
through all 8 steps suggested in the procedure. The procedure has been
assessed by 9 different experts including policy-makers related to case
1. Further research would be required in order to assess the relevance of
the approach at a local, regional and national level and in different policy
contexts like the ones defined by the Millenium Development Goals (e.g.,
eradicate extreme poverty and hunger, reduce child mortality).
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EVALUATION FROM INSIDE? EVALUATING
STRUCTURAL CHANGE PROCESSES
TO PROMOTE GENDER EQUALITY

FLORIAN HOLZINGER, JUERGEN STREICHER AND HELENE SCHIFFBAENKER

INTRODUCTION

he promation of gender equality has become a key priority for
I the European Research Area reform agenda. Member States,
the European Commission (EC) and stakeholder organisations
operating in the field of research, technology and innovation (RTI) are
to promote and take actions to better achieve gender equality. One par-
ticular approach to promote gender equality, aiming to encourage insti-
tutional and cultural change, is by developing and implementing gender
equality plans, a topic which has received strong support through calls
in the European Research Framework Programmes.

These calls pravide funding for research performing organisations
(RPO) as well as research funding organisations (RFO) who commit them-
selves to develop gender equality plans and engage individual actors as
well as the organisation in the modernisation of institutional practices.
Proposals should aim to “increase the participation and career advan-
cement of female researchers, improve working conditions of women
and men as well as the integration of gender in curricula and research
content” (EC 2012a, 28). Respective projects should address the norms,
believes and values of scientific organizations (in RPOs and RFOs alike)
entrenched in the formal and informal rules and procedures of these
organizations (EC 2012b). Importantly, project consortia are required to
include a detailed methodology and relevant steps to be used for moni-
toring and assessing the effectiveness and anticipated impacts of pro-
posed actions as well as the institutional progress achieved, including,
for instance, its impact on the number and situation of women scientists
as well as on the integration of gender in research content (EC 2012b).

While gender equality has been on the RTI policy agenda of the Eu-
ropean Union for more than a decade (EC 2010) and to a varied degree
in its member states (EC 2008, 2014), a comprehensive and agreed upon
methodology to measure outputs and impacts of structural and cultural
change pracesses to promote gender equality is somewhat lacking. Past
studies, such as the “She Figure” publications (see EC 2003, 2006, 2009,
2013, 2016), have directed substantial efforts to develop quantitative
indicators and use different data sources to provide a longitudinal per-
spective on e.g. the (under)representation of women in RTI. However,
they are less useful when measuring outputs and impacts of structural
and cultural change projects in organisations.

As has been suggested by van den Brink and Benschop (2012; see
also Stainback et al. 2015; Abrahamsson 2014), cultural and structural

change processes are complex and may not lead immediately or directly
to improved inequality gaps. They are context-bound and determined by
many factors and mechanisms, and likely to be affected by setbacks or
counter-productive feedback-loops, requiring a long term perspective to
measure impacts of these processes on a quantitative level. However,
EC funded structural change projects may last only for few years, ma-
king it difficult to follow up on these developments. Recent studies have
focused great attention to this issue, suggesting adapted monitoring and
evaluation approaches to assess the achievements of this kind of pro-
jects (see, for instance, Lipinsky and Schéfer 2014, Genova et al. 2014,
Cacace et al. 2015). In this light, the ERA-NET project “GENDER-NET”
has started to collect indicators to monitor implementation and to as-
sess impacts of structural change processes on the organizational level
(see Gender-Net forthcoming). Also, the US ADVANCE programme, role
model for the EC structural change calls, has initiated further attempts
to evaluate the outcomes of these projects (see Frehill 2006, Frehill and
Kehoe 2006).

OBJECTIVE AND APPROACH

The objective of this paper is to propose a concept and indicators for
evaluating the achievements of structural and cultural change projects
that support gender equality based on gender equality plans and discus-
ses initial results arising from two EU framework projects. These projects
are "GARCIA" — Gendering the Academy and Research: Combating Ca-
reer Instability and Asymmetries, which started in 2014 and will end in
the beginning of 2017, and "GENERA" — Gender Equality Network in the
European Research Area, which started in 2015 and will last until 2019.

Structural and cultural change processes take place in complex and
dynamic systems (Garcia and Zazueta 2015, Byrne 2013). Outcomes may
be generated in different ways, also drawing attention to the context in
which a specific measure is applied, less so to the measure itself. Fur-
thermore, especially cultural change processes are dealing with intan-
gible and often informal aspects of organizations which make a straight
forward way of measuring and quantifying difficult (Gherardi and Poggio
2001, Ely and Meyerson 2000). These aspects have to be taken into ac-
count by a practical evaluation concept.

In light of this, the proposed evaluation concept and indicators builds
on work in evaluation research, especially theory based approaches (Bla-
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mey and Mackenzie 2007, Williams 2015), and develops a conceptual
foundation based upon literature on structural and cultural change in re-
search organization (see e.g. EC 2012b, Acker 2006, Benschop and Doo-
rewaard 2012, Ely and Meyerson 2000; Pepin et al. 2014, Sappleton and
Takruri-Rizk 2008, Abrahamsson 2014, Schein 1990). Instruments and
indicators are developed that seek to assess the strengths, weaknesses,
challenges and resistances of implementation processes as well as the
outputs, outcomes and anticipated impacts. Indicators are qualitative
and quantitative and are organised along main themes and aspects of
gender equality identified in the literature. Focal paint of the evaluation
concept and indicators is assessing short to medium term achievements.

This paper uses mixed methods combining quantitative and qualitati-
ve approaches to collect and analyse data, including document analysis,
interviews, survey results, secondary data analysis and self-reporting
tools. The views and experiences of diverse actor groups, reaching from
members of the implementation team and direct target groups (i.e., par-
ticipants of implemented actions) to indirect target groups (i.e., people
who are affected by measures targeted at a different target group) are
considered. While the multiple perspectives helped developing a halistic
view on implementation processes and what can be learned from them
in terms of good implementation practices and impacts, they also consti-
tute somewhat of a challenge. Preliminary results indicate that interpre-
tation of project achievements may vary considerably amongst project
partner, depending on e.g. goals set, progress of implementation and
position within the project or the participating organization. The role of
the evaluating team, which are integral part of the funded projects, may
also shape implementation processes and is discussed in light of their
dual roles as detached or “critical friend” and project partner.

EXPECTED RESULTS

This paper aims to advance the understanding of structural and cul-
tural change projects that promote gender equality and their outcomes
and impacts on the organisational level. It will present and discuss fin-
dings and lessons learned from the evaluation of outcomes and impacts
of the GARCIA and GENERA project implementation processes. Resistan-
ces (e.g. lack of commitment, disregarding gender studies) and facilita-
tors (e.g. change agent, mobilizing community discussions) related to the
implementation processes are critically examined, and their relevance
in collecting and analysing data are discussed. Results of output and
outcome indicators obtained from the analysed projects are presented,
and advantages as well as challenges of applying these indicators to
monitoring and evaluating structural change processes are discussed.

Also, this study seeks to contribute to the emerging body of research
on impacts of gender equality policies that aim to foster structural and
cultural change. Findings may provide insights into opportunities and
challenges of the respective implementation processes and into its
complex and subtle achievements. This may also help facilitating better
designed and implemented structural change pracesses in the future.
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A.AM. PRINS AND J.B. SPAAPEN

RESEARCH ASSESSMENT IN
A VARIEGATED CONTEXT

uch of the literature about research impact assessment

stresses the importance of network approaches, sugges-

ting a crucial role for interaction between researchers and
stakeholders in innovation processes. Recent experiences in evaluation
practices such as the British REF exercise show considerable diversity of
such networks (Kings College and Digital Science 2015). Such diversity
not only exists for academic research groups but also for public research
organizations that address specific issues and problems related to
governmental policy and/or professional interests.” Also, many of these
public research organizations work in specific contexts such as national
settings.

Although the diversity in tasks and missions and the diversity in
contexts certainly poses a challenge for the assessment of the societal
impact of research, it does not exclude a systematic approach to evalu-
ation or assessment. In this paper we will address the issue of diversity
among stakeholder networks in academic and public research organi-
zations, and offer a systematic approach for analyzing these networks
while discussing some of its limitations and the implications for impact
evaluation procedures.

Networks of stakehalders focusing on societal issues are as a rule
more diverse than traditional academic networks, but often also more
volatile. They are characterized by a variety of academic stakeholders
(various scientific and technical disciplines) and stakeholders from soci-
ety, be it industry, government or society at large. Elsewhere, we have
collaborated with many colleagues and stakeholders to analyze such
networks and researched what the consequences could be for the eva-
luation (www.siampi.eu)?. The analysis in the SIAMPI project focused on
the different types of interactions that take place between the stakehol-
ders in such networks of research and innovation®: (1) Direct, in the sen-

DIVERSITY AMONG STAKEHOLDERS
AND THE EVALUATION OF IMPACT AND
RELEVANCE OF PUBLIC RESEARCH

se of "personal” interactions that evolve around face-to-face encounters,
or through phone, email or videoconferencing; (2) Indirect interactions
through some kind of material “carrier”: these include texts such as poli-
cy reports, protocols, books, music scores and questionnaires as well as
artefacts such as websites, software, exhibitions, devices; and (3) Mate-
rial interactions occur when potential stakeholders engage in a financial
contribution, a contribution “in kind,” or when facilities are shared. To
research these interactions SIAMPI used a variety of methods. Amang
them were face-to-face interviews with academics and societal stake-
holders and focus groups.

THE UPTAKE OF RESEARCH
OUTPUT BY STAKEHOLDERS

In a number of studies among academic and public research organi-
sations in the Netherlands some of the ideas developed in the SIAMPI
project were tested, in particular using a methodological approach of the
uptake by stakeholders of research output. This method, contextual res-
ponse analysis (CRA), traces the uptake of written output to society and
to chart the stakeholder context. The involved research organizations en-
compass a wide range of research fields and policy tasks, ranging from
research institutes directed at environmental and sustainability studies,
economic policy advice, criminology and law, evaluation studies of de-
velopment projects, health care studies, to social science. The studies
were conducted in the context of the national evaluation protocol SEP for
which the institutes have to write self-evaluation reports.

We discuss three institutes, two public and one academic. The two
public institutes stated that they wanted to use the SEP protocol (which
is not mandatory for them) because they encountered the limitations
in other evaluation procedures used before that were not adequate to
judge their respective policy oriented missions. By way of contrast, we

1 In this paper we distinguish between academic research organisations that operate in universities and public research organisations that operate outside
universities, often focusing on a specific societal sector.

2 SIAMPI was an FP7 project aiming at finding new ways to assess social impact. It stands for Social Impact Assessment Methods for research and funding
instruments through the study of Productive Interactions between science and society.

3 Spaapen, J, Van Drooge, L, 2011.

4 Standard Evaluation Protocol (SEP) is since 2003 the national evaluation protocol for all publicly funded research in the Netherlands. It is mandatory for

academic research, but most public organisations outside the universities use it too. The current SEP is the third version and runs until 2021.
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include also the study of a university institute, which was interested in
applying the CRA in view of the increasing attention to broader aspects
than academic performance.

While operating in a different context, all three institutes strive to
conduct research that is both scientifically excellent and addressing so-
cially relevant issues, but the accents differ. For all three, research topics
thus have to be relevant for the scientific community and for society at
large. And, the institutes have to find ways to involve stakeholders that
are interested in and important for their work. The research agenda of
the university research group is primarily geared towards topics in the
academic context, while the two public research institutes are prima-
rily directed at topics relevant for the policy makers funding these in-
stitutes. It is therefore commonplace that local, regional and national
governments are among the stakeholders that want to be involved in
developing the research agenda. And, in these networks of stakeholders,
power differences pay a role: the one who pays the most — in these two
cases the national government — is the one who is likely to have the
most influence.

Arguably, the balance between these two goals (producing results
for science and society) depends to a certain extent on the policy context
in which these institutes operate, including reward systems and local
incentives. Most likely, the reward system is different for the public re-
search institutes in this analysis, which main task is to produce reports
that are relevant for policy makers. Researchers in the academic institute
will be rewarded in the first place for their contributions to the scientific
debate, i.e. articles in international journals.

The three institutes also differ with respect to the types of output
they produce. The two policy research institutes mainly produce reports
addressing issues pertinent to the government or a specific institute ac-
ting as customer. But some individual members of the research staff
also publish in scientific journals and other academic media very often as
a spin off from the research on which the reports are based. By contrast,
the academic institute publishes policy oriented reports only as a small
fraction of its total output, with a focus mainly on articles in scientific
journals, and on books (monographs) and (chapters in) edited volumes,
of which a small part of the output is in Dutch.

Our approach aims at gaining more insight about the context by tra-
cing output and getting information about the various stakeholders that

Health Care

\/
Care

Government
(nat., local)

elfare and

are interested in the research produced by these institutes. The method
has profited much from the general trend towards open access, which
has made it much easier to trace variegated forms of output. As all of
these institutes serve public goals, their output follows governmental
(and in fact European) policy towards open access, and now as a rule
is made publicly available, in print and via websites. The publications
of the two policy oriented institutes and of the academic institute may
thus reach varied stakeholders both inside and outside academic circles
and governments, which is pertinent to the evaluation of the innovation
processes in which these institutes take part.

CONTEXTUAL RESPONSE
ANALYSIS (CRA)

The method we use is the Contextual Response Analysis. In short,
a selected number of publications of each of the three institutes were
traced via some generic search engines and specific databases — such
as LexisNexis and parliamentary databases, to see who in the environ-
ment picks up the results of research as it is published in various ways.
The data we collect this way represent the variety of stakeholders of the
institute. We classify these data in a radar profile in which the stake-
holders are divided in a limited number of categories. The variety of the
stakeholder profiles reflects the diversity in interests and topical range of
the institute’s output.

The CRA also informs about different routes to societal uptake. In the
academic institute (social sciences and humanities) routes are often con-
ceived as taking place via popularizations or via reports that address the
articulated demands of policy makers, clients and sponsors. However, as
our results show, the communication with non-academic users may also
be much more indirectly, namely through academic publications. These
publications not only serve the academic community but also extensi-
ve circles of stakeholders, which numbers are equal or sometimes even
much larger than those of stakeholders of reports of the policy oriented
public research institutes.

===Changing Health
Insurance Companies

Research and
Education

==No-Claim regulation in
Health Care Insurance

Strengthening Local
Mental Health Care

=—Physical and mental
health (Panel)

—Participation of physically
disabled

Figure 1 Response Profile for several reports and panels of an institute in Health Care Research: percentage of stakeholders per category (total=100%)
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CRA also informs strategic decisions. Contrasts can be drawn, for
instance, in the various institutional strategies to achieve and maintain
desired levels of societal impact. The awareness of researchers and their
institutes for the contextual complexity becomes apparent how the in-
teractions with the environment are managed, some more top down and
regular, others bottom up and more ad hoc (Spaapen and Van Drooge,
2011). For policy research institutes we fund more formal meetings and
contacts, and examples as different as the maintenance of websites
from which reports and their summaries can be downloaded, specific
policies for press releases, and manitoring policies for news media at-
tention and social media attention to reports.

In contrast, the academic settings seem to represent a different
modality. Firstly, stakeholder connections are loosely organized by the
individual researchers or research groups. Also, stakeholder relations are
maintained while fulfilling also an academic mission. This does not pro-
hibit stakeholder connections, however. As is also stated in the mission
of the institute, there is ample room for researchers to invest in crea-
tive and unusual approaches, rather than holding to a demand-driven
research agenda. Crucially, it is the policy of this institute to allow for a
wide diversity of publication types, including monographs, contributions
in newspapers as well as articles in journals. This enables groups and
individual researchers to combine various publication channels.

While the method overall gives a good image of the stakeholder
context, there are some limitations. The stakeholder profiles that we
constructed for the two public research institutes do not fully reflect the
organizational characteristics of each of their respective contexts, be-
cause some stakeholders pick up research output easier than others. For
instance, in some sectors there are many more individually working pro-
fessianals than larger organizations. Examples are midwifes and general
practitioners in health care. It is unlikely that such smaller organizations
and individual professionals focusing on the deliverance of health care
maintain websites or produce documents referring to reports. In such
cases specialized news media (such as professional journals) and spe-
cialized knowledge platforms gather, structure and “translate” relevant
information and knowledge in order to inform their specific audiences.

Another factor that influences the uptake of publications is the at-
tention in news media given to reports, in particular those with topical
issues. Some reports are not only cited more frequently and often also
derived more prolonged attention in newspapers, but also seem to at-
tract a more diverse attention from stakeholders because of the received
media exposure.

These factors have to be acknowledged in the contextual analysis
of these institutes. They also complicate any attempt to a quantitative
comparison of the stakeholders in terms of a direct counting of numbers
of stakeholders per publication. The profiles are meant to inform asses-
sors with information about the variety of stakeholders in the first place.
We realise that in contested fields such as research on global warming
or wind energy especially, the diversity of smaller and larger assemblies
of professionals or special interest groups, will play a role that is beyond
quantitative numbers.

WRAP UP

The participation of variegated stakeholders in innovation processes
implies different approaches to evaluation: a wider perspective has to
be applied which includes the evaluation of other kinds of output than
academic articles and takes into account the interests of all participants
in innovative networks.

If we assume that the environment of the identified stakeholders
reflect as a whole the goals and missions of the investigated institutes,
the information from contextual response analysis can be the basis of
a comparison with the mission of the institute. Stakeholders that were
expected might be missing, unexpected stakeholders might show up.
Also, the question can be addressed about a sufficient balance in the
diversity of stakeholders, esp. in contested areas. These results might be
used by the board of the institute to madify their policy to manage the
relations with stakeholders. Such policy we found in all three institutes,
which makes clear that the use of output is not simply a linear trajectory
in which use follows production and publication but that the response
of stakeholders is part of interactive network processes in which resear-
chers participate.
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MEASURING THE IMPACT OF A

PUBLIC

RESEARCH ORGANIZATION ON

ENVIRONMENT: A METHODOLOGY BASED
ON CASE STUDIES AND AN EXPERT PANEL

LAURENCE COLINET, ARIANE GAUNAND AND PIERRE-BENOQIT JOLY

CONTEXT

lobal agriculture will face multiple challenges over the coming
Gdecades including confront increased competition for alterna-

tive uses of finite land and water resources, adapt to climate
change, and contribute to preserving biodiversity and restoring fragile
ecosystems (Interagency, 2012). Research and innovation are considered
an important solution to address these challenges. In this context, Re-
search Impacts Assessment (RIA) has to take into account a diversity of
dimensions, beyond productivity gains, including environmental impacts
(Bozeman and Sarewitz, 2011).

The methodology presented in this paper was designed as part of the
ASIRPA project at the French National Institute for Agricultural Research
(INRA). The ASIRPA project aimed at qualifying and quantifying ex-post
the socioeconomic impacts of research at the level of a PRO through the
development of a methodological approach based on a series of stan-
dardized case studies. 41 cases have been studied to date and selected
for their representativeness of INRA's impact pathways. For each case
study impacts generated are characterized along five dimensions corre-
sponding to the missions of the PRO and to the international literature
(Bornmann, 2013): economic, environmental, political, sanitary, social
(Joly et al., 2015). For each of these dimensions, all evidence regarding
impacts is collected in the form of local descriptors arising from semi-
structured interviews with stakeholders. The intensity of the impact is
scored on a scale from 1 (negligible impact) to 5 (major impact) for each
dimension. This scoring eases comparability of cases and external insti-
tutional communication on impacts. This paper deals with the 1-5 metric
for environmental impact.

A set of methodologies aiming at assessing environmental impacts
at research program level are available but despite some attempts to
combine them (Hermann et al., 2007), there is no consensus on a uni-
fied framework. Monetization methods allow for aggregating environ-
mental impacts, but they are costly to implement, and not adapted to a
large diversity of environmental impacts. Life cycle analysis, multicriteria
analysis, environmental performance indicators methods offer specific
advantages and drawbacks, and are adapted to a variety of perimeters.
Life cycle analysis (LCA) is a standardized and reproducible method, but
encompasses three limitations. First, it is data-, time- and expertise-

consuming. Second it generates a single figure that reflects palitical
choices of prioritization of specific environmental objectives. Third, LCA
does not account for features of the local context where the innovation
is adopted. Fourth, LCA applies to products, not to intangible methods or
organizational changes that may arise from agricultural research. Multi-
criteria analyses are designed to be decision-making tools and, as far as
agriculture is concerned, mostly applied to changes in practices at the
farm-level (Galan et al., 2007). They account for the subjectivity of stake-
holders’ opinions which may change in time. Environmental performance
indicators applied ex-post or in-itinere but build only on readily available
data (Hermann et al., 2007).

The literature also highlights some barriers related to the indicators
of environmental impact. Some difficulties are related to the selection of
indicators that can be relevant in a running time and at different scales
(local to global biodiversity for instance) (Field to Market, 2012; Walker et
al., 2008). Some difficulties are related to the computation of indicators
where data are missing or costly (Kelley et al., 2008; Walker et al., 2008).
Finally, the heterogeneity of the series of indicators prevents them from
being aggregated into a single environmental impact mark.

Given the absence of international consensus on an implementable
efficient method to assess environmental impacts of agricultural innova-
tion, there was a need for designing an ad-hoc method.

OUR RESEARCH

The paper presents a methodology, derived from a previous work on
political impact (Colinet et al., 2015) to assess the environmental impact
of research at the level of a PRO. Our methodology consists in building
a generic metric based on the results of standardized case studies sub-
mitted to a panel of experts (Cohen et al., 2015; Ruegg and Feller, 2003).
That judging metric should be equally credible to the metrics of the other
4 dimensions (economic, political, sanitary, social), it should be relevant
for all the case studies released on INRA's impact by the ASIRPA team,
and beyond that, comprehensive and general enough so as to allow the
regular addition of a diversity of cases.

Afirst step of desk research on the grey and academic literature (EM-
BRAPA, 2014; Field to Market, 2012; CGIAR: Walker et al., 2008; Hazell
and Haddad, 2001; Maredia and Pingali, 2001; Renkow and Byerlee,
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2010; Tekes: Luoma et al., 2011Global Environmental Facility : van den
Berg and Todd, 2011) reveals that agricultural research organizations
often disentangle environmental impact into localized effects, global ef-
fects, and pressure on resources. We built on these experiences to draw
an initial framework made of four categories:

e |ocal or national impact related to pollutions and destruction of
ecological compartments (1)

e Global impact related to issues with international commitments:
biodiversity (2) and climate change (3).

e |mpact on resources consumption (4)

e We first considered the 26 case studies (out of the 34 cases
available at the start of that work) where environmental impact
was considered to be significant. For each case, all the descrip-
tors expressed by the stakeholders were affected to one of the
four categories. This information was reported in four tables.

We gathered a panel of five experts in the environmental policies
design and implementation from public institutions: two different minis-
tries (in charge of environment and agriculture), one extension service
(Ademe), and one research institute (MNHN). All experts were French,
and had a research background. We wanted to keep the panel small to
promote interactions and consensus, while trying to somewhat overlap
competences. All experts were knowledgeable about the agricultural
and environmental policies over the past decades.

The consultation was carried out in two steps. Experts were asked to
first remotely and individually review the evidence collected in the cases
and rate the impact of each case. The rating was to be made ona 1 to
5 scale on each of the four category; negative impacts are to be men-
tioned. The expected judgment consisted on comparing, for each case
on each subdimension, the achieved intensity of impact as compared
to the maximum possible impact. The impact judgment was to be made
independently from the contribution of INRA to that impact since this
last feature was already accounted for. Then we organized two meetings
where experts could confront their views on their rating and judgment
criteria. The objective of the first meeting, held in February 2015, was not
to build a consensus to reach one single mark for each case, but to elicit
the criteria on which each expert based his/her judgment, and what was
to them the relative value of these criteria. This first meeting enabled
us to revise the analytical framework and to inductively derive relations
between descriptors of impact of each sub-category and marks on a 1
to 5 scale. The second meeting of the panel, held in September 2015,
aimed at validating and consolidating that grid, as well as discussing
a procedure for aggregating the 4 sub-dimensions into a single mark of
environmental impact.

OUR RESULTS

THIS ORIGINAL PROCEDURE YIELDED THREE TYPES
OF RESULTS.

Learning on specific features of environmental impacts that influence
its judgment has been reached. First, and contrary to political impact
(Colinet et al., 2015), there may be interferences between subdimensi-
ons of environmental impact: an innovation can have a positive impact
on climate change while affecting negatively resource consumptions.
This remark lead to cautiously design the aggregation procedure propo-
sed below. Second, the ASIRPA approach focuses on assessing ex-post

achieved impact, instead of potential impacts; still, given the irreversi-
bility of environmental impacts, uncertainty, complexity and systemic
effects, including on long time scales (future generations) have to be
accounted for. This leads to consider both the quality of the research out-
puts, the socio-technical dynamics affected, and the cyclical nature of
the environmental threat. This remark leads to include criteria related to
sustainability, permanence of context and performance of the research
outputs. Other learning arose from the expert panel, notably regarding
the curative versus systemic effects of the research outputs, and spur-
red to refine our definition of environmental impact and fine-tune the
choices and limitations of the scaling grid released.

Asscaling grid has been designed that allows to objectively self-assess
(based on stakeholders’ opinions collected) on a 1 to 5 scale the environ-
mental impacts of all types of research outputs from an agricultural pu-
blic research organization. Considering the diversity of case studied, we
claim that the method and its grid are relevant for any agricultural PRO.
It comprises four subdimensions of environmental impact, in addition to
a transversal grid. The transversal grid rates the originality and quality of
the research outputs, the scale of adoption and the systemic nature of
the impacts observed. The four subdimensions are the one initially consi-
dered: pollutions and destruction of compartments, biodiversity, climate
change, resources cansumption. For each of these subdimensions, four
criteria are considered: the importance and gravity of the stakes/prob-
lems; the originality and quality of the research outputs as far as the bio-
diversity or climate change or resources or pollutions are concerned; the
geographical scale of adoption, as compared to the potential perimeter
which is relevant for the considered subdimension; the specific impacts
on biodiversity or climate change or resources or pollutions. This grading
scale considers impact in terms of the environmental performance of the
research outputs released and the intensity of their adoption. The pro-
cedure enables liberating from the subjectivity of expert judgments on
a sample of cases by releasing an objective and standing-alone grading
scale that can be implemented in a self-assessment process. This result
can produce an overview of the environmental impacts of a portfolio of
innovations at the level of an organization, and can be adapted for other
types of impacts. This metric can be used to teach lessons at the level of
a PRO through the regular addition of case studies.

Two proposals have emerged for aggregating the transversal grid
and the four subdimensions of environmental impact into a single score,
which fulfills requirements for assessment at the level of INRA as a who-
le. The first one relies on an algorithm to compute a weighted average of
the subdimensions marks. It was designed in order that the final ranking
of cases on the grid would be discriminant, would deliver a dynamic in-
centive message for INRA, and would neither penalize “specialised ca-
ses” that intensely impacts a single subdimension that holds great stakes
(e.g.: biodiversity), nor “polyvalent cases” that affect in a mare moderate
ways all the subdimensions of environmental impact. Another poorly ex-
ploited approach would consist in invoking an integrative concept. This
concept could be related either to the Sustainable Development Goals, or
to the ecosystemic services defined by the Millenium Assessment Goals.
A matching of each subdimension’s score with that integrative concept
would provide us with a single mark of environmental impact.

Further steps involve rescoring all the ASIRPA cases available to date
in that grid in order to test its robustness. It is foreseen that the expert
panel will be regularly consulted in order to adapt the scaling grid accor-
ding to new types of environmental impacts discovered along cases or
new missions assigned to the organization.
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EVALUATING THE IMPACTS OF NEW
ZEALAND’S CROWN RESEARCH
INSTITUTES — FRAMEWORKS, FORUMS
AND FOSTERING DEVELOPMENTAL
EVALUATION IN RESEARCH PROGRAMS

T. A. WILLIAMS, T. WHITE, W. KAYE-BLAKE, G. GREER AND H. PERCY

INTRODUCTION

ecipients of public and private investments in RS&T face incre-
Rasing expectations that their research endeavours will deliver

innovations that will, in turn, have an impact on economies,
society, and the environment. For their part, funders of research addres-
sing complex problems that challenge New Zealand seek reassurance
that their investments are generating an adequate return, in terms of
both impact and science excellence. Armed with this evidence, investors
seek to make better informed investment decisions in order to protect
and enhance the lives of New Zealanders and ensure, as a nation, we
are well positioned to make an effective contribution to global challen-
ges and opportunities.

While evaluation of investments in education, health and internation-
al aid has been practised since mid last-century, Monitoring & Evaluation
(M&E) methods have only recently been applied to RS&T. Early experi-
ences confirm that similar challenges experienced by M&E practitioners
in these portfolios consistently arise when evaluating RS&T, including
issues around time lags, attribution and evaluative capacity.

In New Zealand, 7 Crown Research Institutes (CRIs) are responsible
for promoting and facilitating the application of the results of research
and technological developments, and having regard to the principles of
the Treaty of Waitangi (Crown Research Institutes Act 1992)". This paper
describes the evolving policy setting for CRIs as well as M&E expecta-
tions of these diverse organisations. It describes the response to these
expectations in 2 CRIs charged with delivering innovation to the agri-
cultural, horticultural and seafood sectors D The New Zealand Institute
for Plant & Food Research Limited (PFR, www.plantandfood.co.nz) and
AgResearch Limited (www.agresearch.co.nz). It also describes a new
network, iPEN (the Impact Planning & Evaluation Network), that has
been established across the CRIs to share learning and resources as well

as challenges experienced in integrating M&E theory and practice into
research programs. The paper provides evidence of 2 new approaches
to evaluation in PFR and Agresearch that seek to embed developmental
evaluation in research programs while supporting a co-innovation ap-
proach to delivering impact.

THE NEW ZEALAND POLICY SETTING FOR CRIS

The CRIs are science research businesses owned by the Crown (the
New Zealand Government). Collectively, they are the largest dedicated
providers of science research in New Zealand. More than 3600 people
work in the 7 CRls, which are organised around providing solutions to
New Zealand's critical issues for the economy, environment and soci-
ety. The CRIs undertake blue-sky and applied science and technology
research and development. Their clients include central and local gov-
ernment and private sector markets in New Zealand and abroad (https://
careers.sciencenewzealand.org/crown-research-institutes).

Each CRI has a Statement of Core Purpose that outlines the organisa-
tion's purpose, outcomes, scope of operations (including the key sec-
tors on which it should focus its activities) and operating principles. Es-
sentially, CRIs must remain financially viable, develop strong, long-term
partnerships with key stakeholders and work with them to set research
priorities that are well linked to the needs and potential of their end us-
ers (http://www.plantandfood.co.nz/file/pfr-scp.pdf).

ACCOUNTABILITY FRAMEWORK

Over the nearly 25 years that CRIs have been in operation, these or-
ganisations have submitted annually a Statement of Corporate Intent,
a confidential Business Plan and a publicly available Annual Report to
their two Shareholding Minister B the Ministers of Science and Innova-
tion, and Finance. A series of key performance measures has also been

1 The Treaty of Waitangi is New Zealand's founding document that outlines a broad statement of principles on which the British and MBori (indigenous people
of New Zealand) made a political compact to build a [single] government in New Zealand.
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established for annual reporting, including impact case studies, metrics
and stakeholder surveys of various aspects of performance.

In 2011 Core Funding was introduced to increase stability and ef-
ficiency in the New Zealand Research, Science & Innovation system
(RS&IS). As well, a set of generic performance indicators across all CRIs
was introduced, including a series of 4-year rolling reviews for each CRI
on diverse aspects of their operations. These have provided sector-level
insights into the cantribution the CRIs make to New Zealand's economy,
society and environment.

UNDERSTANDING POTENTIAL AND DELIVERED IM-
PACTS OF SCIENCE

In the last 6 months the New Zealand Government has released its
National Statement of Science Investment (NSSI) for 2015/25. In the fore-
word, the Minister of Science and Innovation states: “The Government
believes excellent, high impact science is fundamental to our ability to
achieve excellent economic, environmental, social and cultural outcomes
for New Zealand” (p.4, http://www.mbie.govt.nz/info-services/science-
innovation/pdf-library/NSSI%20Final%20Document%202015.pdf).

The document takes a systems view and outlines a vision by 2025 of
“A highly dynamic science system that enriches New Zealand, making
a more visible, measurable contribution to our productivity and wellbe-
ing through excellent science” (p.10, italics added). As well it outlines
the precise role of Government, CRIs and other public investments in
science in a “horizons-based model for thinking about public science
investments” (p.31, Fig. 1). CRI Core Funding is located towards the ap-

Generate newideas

Grow discovery research

NSCs

Uncertainty/novelty

Develop emerging ideas

Shift contestable funding
towards higher-risk science
with longer-term impact, and
grow it over time

MBIE
Contestable

plied end of the horizon where significant leverage can be gained from
proven ideas, suggesting its primary focus needs to be in delivering im-
pact, although a recent rebranding of this fund to the “Strategic Science
Investment Fund” has refocused attention on underpinning platforms of
research to maintain capability for New Zealand. New funding instru-
ments, the National Science Challenges, are located closer to the start of
the pipeline, where new pan-sector are to be addressed while the Min-
istry of Business, Innovation and Employment (MBIE, a significant broker
of contestable funds for the CRIs) is positioned mid-way in the pipeline
with a focus on higher risk science with longer term impact.

This specification of the roles of investments and the Government's
continued encouragement of increased levels of private sector invest-
ment in R&D clearly signals an increased expectation of impact delivery
for CRIs, but not at the expense of science excellence.

To guide analysis of the performance of the RS&IS the New Zealand
Government has undertaken a Domain Plan to identify data needs as
well as current data sources and gaps. A Science Intel Database is un-
der construction to help address questions about the performance of the
RS&IS. An annual system performance report is also being developed
to provide a “point-in-time snapshot of the performance of science and
innovation in New Zealand”. It will cover measures such as R&D inten-
sities, research quality and commercialisation outcomes, public invest-
ment in science and innovation, institutional performance, business in-
novation measures, and public engagement with RS&T (p.55).

Leverage proven ideas

HRCFunds

CRI Core

Funding

Business

R&D &
Callaghan

Industry funds a
dgnificant amount of —
primarily close-to-market
research

Figure 1. A horizons-based model for thinking about public science investment (MBIE 2015, p.31).
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CAPTURING THE FULL RANGE OF VALUES CREATED
BY RS&T PROGRAMS

As mentioned earlier, frameworks for evaluating the impacts of pub-
lic investments in research are emerging. Jaffe (2015) reviews a number
of them, identifies a set of metrics and indicators that covers major di-
mensions of public research impacts (Table 1), and notes crass-cutting
issues when attempting to evaluate long-term impacts of research.

Table 1. Dimensions of public research impact (adapted from Jaffe 2015).
Economic: 1. New or improved products or services

2. Reduced operating cost or reduced commercial risk

3. Increased wages or improved job opportunities

4

Environmental: . Reduced pollution or other anthropogenic environmental

impact

Public policy: 5. Improvement of public policy or of the delivery of public
services

Capability: 6. Enhancement of the scientific and technological capabili-

ties of the work force
Social: 7. Improved morbidity and mortality, or reduction in the cost
of maintaining health
8. Increased knowledge and interest in science
9. Reduction in real or perceived communal risk
10. Enhancement of NZ international reputation, or contribu-
tion to sustainable development in other countries

11. Enhancement of social, cultural or community values

MBIE recently established a reduced set of generic indicators for ap-
plication across the CRIs. These indicators focus on 5 high-level dimen-
sions of performance relevant to all CRIs that have been normalised to
generate comparative data (Fig. 2).

Figure 2. Indicators used by the Ministry of Business, Innovation and
Employment to evaluate CRI performance.

As well, CRIs are required to publish at least 9 case studies in their
Annual Reports, describing innovations that align with their Statements
of Core Purpose as well as the quantifiable impact on industry or sectors
from these innovations. Over the last 2 years MBIE has encouraged CRls

: Revenue per FTE from commercial sources. Quarterly.

: Publications with collaborators. Quarterly.

: Impact of scientific publications. Annually.
| Revenue per FTE. Quarterly.

to develop their own performance frameworks and indicators that reflect
key strategic initiatives and to document these in the CRIs’ publicly avail-
able Statements of Corporate Intent. This has seen CRls increase their
focus on M&E and particularly mechanisms to ensure they are ‘investing
forimpact’ efficiently while maintaining science capacity and excellence.

: Commercial reports per scientist FTE. Quarterly.

‘Investing for impact’ is, in turn, leading PFR and AgResearch to
explore the practical benefits of adapting co-innovation approaches to
accelerate the pace of innovation and delivery of impact to enable more
profitable growing and farming practices. The process is being guided
by nine principles of co-innovation that have been adapted and applied
by a research program, Primary Innovation”, in innovation projects
traversing key industries in New Zealand's primary sector. Results are
demonstrating that developmental evaluation methods are best suited
to co-innovation. These methods provide sufficient adaptability and flex-
ibility to capture the increased interactions and collaborations that the
MBIE indicators in Fig. 2 seek to measure. As a consequence, they help
to meet accountability expectations of stakeholders.

Responsibility for evaluating the non financial performance of CRIs
falls to a range of specialists within the CRls, from science strategy
managers, to communications specialists to dedicated Impact Evalua-
tion Managers. In the last 18 months these specialists have formed a
new network, iPEN (the Impact Planning and Evaluation Network). The
purpose of the network is to share knowledge, resource and experiences
amongst the CRIs and with key funding ministries, including MBIE, the
Ministry of Primary Industries, and the Ministry for the Environment.

EMERGING APPROACHES AT PLANT & FOOD RE-
SEARCH AND AGRESEARCH AND THE CASE FOR DE-
VELOPMENTAL EVALUATION

The increased focus on the impact contributed by CRIs and other
funders-providers in the New Zealand RS&IS has had a number of effects
on the way RS&T is evaluated in the CRIs. These organisations have re-
fined their quantitative and qualitative performance measures and have
linked them more closely to their strategy in order to better tell their per-
formance story. For example, PFR has created a performance framework
that identifies areas of strategic focus across the entire organisation as
well as a set of 40+ indicators (including the MBIE generic indicators).
A Growing Futures website (www.growingfutures.co.nz) elaborates on
PFR’s impacts and science excellence. Novel approaches to putting a
value on the total outputs and impacts of CRIs are also emerging. PFR
has undertaken workshops with five of its key sectors in which indus-
try and research representatives discuss the drivers of innovation and
the contribution of PFR's research to industry performance over the
last 10-15 years. This innovative approach to evaluation has provided
a broader context within
which to locate and better
understand the meaning of
program-level evaluations
conducted using meth-
ods such as Cost Benefit
Analyses. The discursive
workshop approach also
revealed the importance of
trust and strong personal relationships between industry and science
representatives in order to support adaptability, flexibility and reflection.

A greater focus on evaluation, particularly developmental evaluation,
to inform learning and further enhance impact through co-innovation

2 The Primary Innovation is an MBIE-funded contract (CONT-30071-BITR-AGR) that is encouraging and sharing ideas to foster co-learning and co-innovation
to bring greater economic benefit and a more sustainable future for New Zealand (www.beyondresults.co.nz/Primarylnnovation/Pages/default.aspx).
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is also emerging and shaping the way RS&T is undertaken. In 2013
AgResearch launched an Adoption and Practice Change Roadmap
(http://www.beyondresults.co.nz/About/Pages/default.aspx) and a
series of initiatives to enhance the impact of agricultural R&D for the
pastoral, agri-food and agri-technology value chains. Activities include
case studies, the development of planning tools, building capability in
ME&E through a network of champians, identifying key skills and com-
petencies, including the development of the innovation brokering func-
tion, and supporting the role of advisory groups to bring about practice
change.

Ata program level, this initiative has identified the need to encourage
stakeholders (including researchers) to work together to develop impact
pathways, engage more actively in discussions about research priorities,
identify data they may contribute and involve stakeholders in interpret-
ing research findings. The need for increased skills within research pro-
grams in evaluation, facilitation, data visualisation, innovation brokering
and reflection has also been recognised. Indicators jointly identified and
applied by researchers and stakeholders to capture the value generated
by co-innovation are still under development. This focus on developmen-
tal evaluation has the joint purpose of analysis and learning as opposed
to accountability, advocacy and resource allocation.

At a systems level, the Primary Innovation program is helping to lo-
cate systemic barriers to innovation and opportunities for structural re-
form at the institutional level. In particular, a need has been identified for
funders of RS&T to be more flexible in their expectations of project man-
agement towards contracted outputs and rigid milestone delivery and
rather accommodate a more dynamic and flexible pathway to impact.

CONCLUSION

The extent to which developmental evaluation can increase the ca-
pacity of researchers and stakeholders to co-innovate and, in turn, en-
hance the delivery of impact from RS&T is yet to be determined. Two
initiatives in the CRIs to increase engagement between stakeholders
have demonstrated insights from reflecting on the contribution of RS&T
to industry-level innovation in a workshop setting, and embedding evalu-
ation capacity within research programs to enhance learning. At a sys-
tems level, opportunities exist for funders to develop more flexible report-
ing frameworks, and require program logics and M&E plans in research
proposals to incentivise these behaviours within research organisations.
The identification of indicators that better capture diverse sources of
value and the data sets required to measure those indicators is a work-
in-progress at bath system, organisational and program levels.

The current frameworks used to evaluate the performance of the CRls
and the impacts they deliver have suited the first 25 years of their op-
eration. Developmental evaluation appears well placed to generate evi-
dence of the diverse interactions, networking, trust-building and learn-
ing created by co-innovation in practice in the future. Over time, as the
theory and practice of co-innovation evolve in New Zealand, new types
of indicators, data and systems will emerge that better reflect the value
generated by RS&T programs.
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EVALUATION OF RESEARCH INSTITUTIONS

OF THE NATIONAL ACADEMY OF SCIENCES
OF UKRAINE: OLD AND NEW APPROACHES.

IGOR YEGOROV

INTRODUCTION

The National Academy of Sciences of Ukraine (NASU) is leading
Rresearch organization of the country. It includes 168 research

organizations, which form 3 sections and 14 departments ac-
cording the distribution of institutes to scientific disciplines. Academy
has 21.3 thous. researchers, it's total budget was 2683 million Hryvna
Ukr. in 2014 (less than 110 million Euros according to the market ex-
change rate). Bulk of the money comes from the state budget. Almost
all Ukrainian journals from Thomson-Reuters data base are published
by the NASU.

NASU has high reputation in the country. However, but it has pre-
served some features from the Soviet period, which provoke criticism in
society and from abroad. Most critics refer to the obsolete managerial
system and insufficient transparency in decision-making processes, in-
cluding distribution of research funds.

CURRENT PROCEDURE
OF EVALUATION

Proper evaluation of research potential of NASU institutes has to
be a key element (and precondition of reforms). Current procedures of
gvaluation have been formalized in 1998 by the special Decision N 469
of the Cabinet of Ministers of Ukraine ‘On approval of the state certifica-
tion of scientific research (scientific and technical) institutions’. Several
changes have been made since this time but almost all of them were
not radical.

Evaluation is conducted to assess the effectiveness of institutions
and to show how results of their activities correspond with the state
priority areas in science, technology and innovation. As a result of eva-
luation, institute has to receive a document about the state certification.
It is important to stress that all R&D institutions, which receive state
support, are subjects of certification. As a result of certification, institute
could be included into the State Register of scientific institutions. This,
in turn, opens the way for applying to the money from the state funds
and to obtaining some kind of tax privileges. Evaluation takes place once
in 5 years. Presidium of the NASU (the highest governing body of the
Academy) is responsible for the evaluation. Evaluation itself includes:
survey of scientific organizations and supporting technical institutions

by the special commission from the specialists from inside and outside
of the institute; evaluation at the level of departments with possibility
to use some extra information and checking of surveyed forms by the
administration of the institute; multidisciplinary expertise (at the level of
Presidium) and ranking of research institutions.

Survey includes information on scientific, technical, and teaching
staff (number of employees, who perform R&D, the number of doctors
and candidates of sciences, graduate and doctoral students); description
of the main results and general scope of scientific activities (number of
theses, publications, books, encyclopedias and dictionaries, textbooks
(manuals), articles in scientific journals, including journals, participation
in the international scientometric databases and so on); assessment of
practical value of scientific and technical activities for specific sectors
and the national economy as a whole, completed applied research pro-
jects on which conducted experimental development and some other
information. Some indicators are measured quantitatively. These indi-
cators include level of financing of design and technological projects,
aimed at creation of prototypes (thous. UAH); volume of scientific and
technical services (thous. UAH); national and international recognition of
research results (number of received awards, including state and inter-
national awards and grants of the President of Ukraine, the Cabinet of
Ministers of Ukraine, the National Academies of Science); number of for-
eign grants; membership in professional scientific societies and, foreign
academies. Special procedures of generalization of individual indicators
were developed to receive one-figure-estimate, which could be used for
ranking procedure. However, in reality, this procedure has not been used
in a strict way. No institutes have been closed on the base of evaluation.

NEW APPROACH TO THE
EVALUATION OF RESEARCH
ORGANIZATIONS

In 2015, it was a decision to change the pracedure of evaluation of the
institutes of the National Academy of Sciences in the context of general
reform of Ukrainian scientific system. New evaluation has to be based
on utilization of international experience and national and international
indicators. Procedures of evaluation have to be transparent and demo-
cratic. Exclusion of conflict of interests has to be an important feature of
this procedure. On the other hand, there have to be possibility to appeal
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results of the evaluation from the side of research organization. New
pracedure has to be more flexible one (no single indicator for ranking). As
to the experts, involvement of external evaluators is a key precondition
of success. Ukraine has decided to utilize German experience of Leb-
nitz Association as of the similar organization to the National Academy.
Evaluation team consists of 3 groups: expert group; permanent expert
committee on a relevant field of science; permanent evaluation commit-
tee of the National Academy of Sciences of Ukraine. At the first stage,
the expert group (first-level review board) evaluates the scientific activi-
ties of the institution. The members of the group inspect the institution’s
activities, analyze the inquiry form filled by the institution beforehand,
verify whether the materials submitted by the institution are unbiased,
and prepare their canclusion according to the selected criteria. At the
second stage, the Permanent Expert Committee on a Relevant Field of
Science (second-level review board) prepares a presentation on the insti-
tution activities in accordance with the report of the first-level group and
after consultations with the institution. The second-level review board
conveys the conclusion of the first-level group to the institution. The in-
stitution can make a statement concerning this conclusion. At the third
stage, the Permanent Evaluation Committee of the National Academy of
Sciences of Ukraine (third-level review board) considers the presentation
of the second-level board, the conclusion of the first-level group, and
the statement of the institution. The third stage of the evaluation should
result in the report of the third-stage review board that should evaluate
the scientific activities of the institution and contain recommendation on
its further financing. The report of the third-stage review board should be
based on the results of the first-level and second-level evaluation stages.
The institution has the following opportunities to take part in the evalu-
ation procedure: prior to the selection of experts of the first-level review
board by the second-level review board; the institution can propose a
list of main research fields to be covered by the evaluation procedure;
the institution can propose experts in these research fields according to
the criteria that determine a potential conflict of interest; following the
selection of experts of the first-level review board by the second-level
review board, the institution can comment on whether the experts cover
the research fields named by the institution; the institution can comment
on whether it sees a potential conflict of interest among the experts
selected. In case the second-level review board and the institution fail
to reach an agreement after the discussion of the comments, the final
decision should be made by the first-order review board. The institution
obtains a mandatory copy of the first-level review board conclusion from
the second-level review board and it is obliged to prepare its statement
concerning the conclusion of the first-level review board.

Criteria for evaluation of the quality of work and potential of an in-
stitution by the first-level review board: development of the institution
in previous years and its research strategy for the next years; scientific
results; scientific events and public outreach; appropriateness of facili-
ties/financial provision. Special attention is paid to the collaboration and
networking (several positions are usually considered).

Key quantitative indicators of evaluation are the following: number of
publications (depending on the publication culture of the subject area,
in particular in peer-reviewed journals, at peer-reviewed conferences, in
monographs etc.); number of commercial property rights and patents,
the number of consulting contracts and expert reviews; the amount of
third party funds raised for research, consulting, services, etc.; the in-
come from commercial activity, lease. Other quantitative indicators could
be also included into evaluation procedure. Quality assurance is provided

by the a) internal quality management at the institution and b) by assess-
ment of the institution by the relevant Department of the NAS of Ukraine.

Strategic significance of the institution is determined by the answe-
ring the following questions as a result of evaluation:

Is the institution of strategic significance: for the further development
of a certain special field and its environment? as a hub for specialists or
regional clusters? for the further development of fields of technology,
information and other services, consulting, social-political tasks? for the
profiling of programs of the NAS of Ukraine?

During the first stage of the evaluation Ukraine will need an assis-
tance in provision of independent experts for evaluation and participati-
on in evaluation procedures and organization of consultations on intro-
duction of assessment procedures and creation of the pool of experts.

New procedure was approved at the very beginning of the 2016, and
the evaluation of the first 10-15 institutes will be made during the sum-
mer — beginning the autumn of 2016. First results will be presented at
the Conference.
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USING AN ASSESSMENT OF
'COMPLICATED" AND "COMPLEX’

CHARACTER
EVALUATION
INNOVATION

JONATHAN COOK

POLIC

CONTEXT AND OBJECTIVES

olicies in the field of Research, Technology and Innovation (RTI)
Pare often not associated with linear processes of cause and ef-

fect. This partly reflects the nature of innovative activities, whe-
reby the results and the ways in which firms apply these can be unclear
at the outset, in particular where innovation takes place at the frontiers
of knowledge (Hof et al., 2012). In addition, the increasingly ‘open’ and
collaborative way in which innovation is undertaken can mean that some
of the benefits of RTI policies are indirect and unintended, as results
are diffused through the innovation network system (Jordan, 2010), e.g.
through knowledge spillovers. Moreover, the benefits of RTI policies
can be unevenly distributed, with small numbers of beneficiaries/actors
reaping the vast majority of the rewards (Cook et al., 2013).

The specific ways in which some RTl policies are designed create chal-
lenges for evaluatars seeking to assess cause and effect. For example,
reflecting the iterative and collaborative process of innovation, policies
can involve multiple components or partners. Other policies may involve
support that is highly tailored to specific contexts and circumstances such
that no ‘standard” intervention exists. The rise of ‘demand-side’ policies
has also resulted in the need to consider a broad set of inter-relationships
between different institutions within a system. Alongside these challeng-
es, policy-makers” expectations of evaluation are high. In particular, there
is a desire for evaluation to place a ‘value’ on palicies and programmes
to inform future decisions and investments, ideally through the use of ex-
perimental or quasi-experimental approaches. How can evaluators best
respond to these challenges and expectations?

Evaluation literature has suggested that the characteristics of inter-
ventions can be used to inform evaluation design, with Rogers (2008)
drawing a distinction between aspects of interventions that can be cat-
egorised as ‘simple’, ‘complicated” and ‘complex’. Rogers (2008) also il-
lustrated how programme theory can be used in complicated or complex
situations without resort to “messy” logic models. For interventions that
exhibit features that are complicated or complex (or where the popula-
tion of beneficiaries is small), counterfactual-based approaches to evalu-

STICS TO DETERMINE
DESIGN OF
ES

ation may be inappropriate. In these cases, theory-based evaluation ap-
proaches may be used (Rogers, 2007; Weiss, 2000; White, 2009). White
and Phillips (2012) described a range of these theory-based techniques,
including contribution analysis, process tracing and realist synthesis,
which can be used to assess the extent to which interventions have
brought about outcomes.

In this paper, we draw on our recent evaluation studies relating to
RTI policies to examine the extent to which different policy interventions
exhibit the ‘simple’, ‘complicated’ or ‘complex’ characteristics set out
by Rogers (2008). We then describe how these characteristics can be
used as determinants of appropriate evaluation design, and the role of
programme theory as a tool to inform evaluation. Finally, we examine
the extent to which evaluation designs for RTl policies with ‘complicated’
and ‘complex’ characteristics are likely to meet policy-makers’ expecta-
tions of valuing the contribution of RTI palicies to the economy.

The paper draws on the experiences of several recent evaluation
studies that we have undertaken covering evaluation scoping studies
and programme evaluation assignments. They are focussed on business
innovation in the UK and the EU, and the mix of interventions includes:
single company R&D grants; collaborative R&D grants; investments in
new RTl infrastructures that seek to bridge the gap between research
and businesses; and demand-side innovation policies.

ASSESSING THE CHARACTERISTICS AND PROGRAM-
ME THEORIES OF POLICIES

Drawing on the classification of issues identified by Rogers (2008),
Table 1 sets these into the context of RTl policies, and extends the range
of issues to cover other aspects that we have found to be important. In
summary, these aspects are as follows (drawing on Rogers, 2008):

e The nature of implementation and engagement takes account
of the extent to which multiple partners are involved in delivery
or as part of innovation partnerships.

e Simultaneous causal strands mean that two or more routes to
outcomes are required to occur for an intervention to work, such
as technical success of an R&D project along with the develop-
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ment of innovation capacities to take the output to market.

e Alternative causal strands are subtly different as they mean that
there could be more than one causal route for a programme/
policy, which can be particularly relevant where the interven-
tion is highly tailored.

e Timescales to outcomes can be lang for RTI palicies, and a fur-
ther issue is the extent to which they may vary across a policy,
e.g. with recipients of an intervention achieving outcomes over
different timeframes.

e Policy objectives may be focussed on economic issues (e.g. re-
lated in some way to growth), though may also cut across a
range of issues (e.g. economic, societal and system).

e Non-linearity of outcomes reflects that an initial effect may
result in a feedback loop that brings about further rounds of
effects, i.e. acts as a tipping point.

e Qutcomes can be pre-identified based on known or at least
anticipated relationships (i.e. non-emergent outcomes) or can
be dependent on interactions between different organisations,
and sometimes be unpredictable (i.e. emergent outcomes).

sideration and refinement. For example, an R&D grants policy may have
mainly simple characteristics (e.g. on implementation and engagement
with the policy, causal strands, and policy objectives), and a quasi-exper-
imental approach can be adopted. However, the high degree of skew-
ness in outcomes, the potential variability in timescales to outcomes,
and the alternative policies available in the wider RTI landscape can
pose challenges to analysis, requiring triangulation between methods
(e.g. see SQW et al., 2015). Moreover, spillovers are relevant to this RTI
policy, and these require some form of case-based research that seeks
to track through how the original intervention has contributed to these
effects. In essence, therefore, for most RTI policies, a single evaluation
approach is unlikely to yield satisfactory findings.

For evaluators, developing a sound classification of these issues
can require in-depth research with those involved in delivering the RTI
policies. This participative approach should help evaluators to develop
programme theories that better reflect the realities of policies, and ulti-
mately evaluation design that is more appropriate and sensitive to the
characteristics of policies and how they are implemented.

Aspect ISimpIe version

Non-simple version

Examples from RTI policies of non-simple version

Nature of implementation and
lengagement with the policy

Businesses/ organisations benefit on
lan individual basis from the policy

Multiple partners are involved when
businesses/ organisations engage
ith the RTI policy (Complicated)

Collaborative R&D schemes
RTl infrastructure
Demand-side measures

\Various RTI policies, for example: specific outcomes
relating to an R&D project supported by a policy (e.g.
progress through technology readiness), alongside
other outcomes such as development of innovation

Simultaneous causal strands Single (at least primary) causal strand

Multiple causal strands (Complicated)

capabilities and feeding back into the research base

Experience of the policy is the
ame/ similar, with broadly the

Alternative causal strands ame causal mechanism

Different causal mechanisms
depending on context

(Complicated — where variation can be
categorised/ coded; Complex — where
experience essentially bespoke)

RTl infrastructure: businesses’ experience can vary,
for instance as they select the support that meets
their needs; feedback loops may also result in refining
existing or bringing about new R&D projects

Same/similar for those

Timescales to outcomes benefiting from the policy

ariation in timescales to outcomes,
e.g. reflecting technologies and
markets (Complicated)

Collaborative R&D schemes and RTl infrastructure:
the timescales to commercial benefits for businesses
potentially vary from under 5 years to 15/20+ years

Policy objectives Single, e.g. focussed on economic

Multiple, e.g. combination of economic,
societal and system (Complicated)

Demand-side measures, where the purpose is to bring
labout economic growth, domain-specific objectives (e.g.
clean energy) and change within the innovation system

Non-linearity and

disproportionate outcomes Linear causality and proportional impact

Feedback loops and the potential for
a critical tipping point to bring about
a large ultimate effect (Complex)

Demand-side measures, where small initial effects (e.g.
increased initial take-up) can lead to a large ultimate effect
(e.g. through feedback to innovators and wider diffusion)

Outcomes can be pre-identified,
e.g. increased R&D spend and
business performance metrics
of those directly involved

Emergem outcomes

Outcomes dependent on the interactions
between organisations, and how the
behaviours are influenced (Complex)

Demand-side measures where effects rely on system
changes, such as the interaction between different

organisations to create appropriate frameworks

This classification provides a set of determinants for evaluation ap-
Table 1: Complicated and complex aspects of RTl palicies // Source: Author, drawing on Rogers (2008)

proaches. For example, the proliferation of characteristics that are ‘sim-
ple” will lend weight to experimental or quasi-experimental approaches,
and where ‘complex’ characteristics are significant, theory-based (or
alternative) approaches will be required. For policies with ‘complicated’
characteristics, there may be a choice or a mix of experimental/quasi-
experimental and theory-based approaches, depending on other param-
eters and key evaluation questions.

The final choices of evaluation design will then require further con-

There is a risk that the logic models and programme thearies for
interventions with complicated and/or complex characteristics become
too "messy”, with every box in the logic seemingly linked in some way
to every other box (Rogers, 2008). An alternative is to adopt a common
structure or framework, within which a series of bespoke theories and
logic models (or sub-theories) can be developed for individual projects or
‘cases’ (Cook, 2016; SQW and Cambridge Econometrics, unpublished).
These sub-theories are particularly appropriate where there are numer-
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ous alternative causal routes, e.g. because an intervention is highly tai-

lored in its implementation to particular contexts. This approach also e the overall structure is shown in step 1

facilitates building evidence on recursive feedback loops and interac- e the population for a relatively simple intervention is shown in

tions that are emergent, because it is designed to be easily refined and step 2

additive. Figure 1 provides a stylised example, illustrating three steps e and how this might be used to consider alternative or simul-

that show how more complicated aspects can be incorporated and how taneous causal strands and also new interactions/activities is
shown in step 3.

FIGURE 1: USING FLEXIBLE PROGRAMME THEORIES TO FACILITATE EVALUATION

the approach can be tailored to different contexts:

Step 1

All activities, outputs, and outcomes are allocated an
individual ‘tile” to be included on the logic model 'slate’.

The 'slate” has two axes: a horizontal axis setting out the
progression from activities through to outcomes (for which an
underpinning theory of change is developed), and a vertical
axis, that enables multiple forms of support or outputs/
outcomes to be captured within the logic model.

Allows for
multiple elements
of activity &
routes to reflect
varied type of
interactions, and
successive
project
engagements as
R&D progresses

Outputs

Progression through stages of logic model from
iviti (over varied ti

Activities Outputs Outcomes

Step 2

The logic model ‘slate’ is populated with the relevant
activity/activities, with the expected outputs and
outcomes flowing from these identified and included
—and a postulated theory of change developed.

The approach opposite sets out a relatively simple
generic logic model where one activity is provided,
leading on to a single output and two outcomes

Allows for
multiple elements
of activity &
routes to reflect
varied type of
interactions, and
successive
project
engagements as
R&D progresses

Progression through stages of logic model from
iviti (over varied ti

Activities Outputs Outcomes

Output 1

Step 3

The logic model ‘slate’ is updated through the addition of more
‘tiles” based on evaluation evidence (e.g. if further activities,
output, outcome combinations are identified) or to reflect
increasingly complex and complicated routes to outcomes.

The example opposite sets out a theory of change

where two activities delivered in parallel lead

to a range of outputs and outcomes.

Allows for
multiple elements
of activity &
routes to reflect
varied type of
interactions, and
successive
project
engagements as
R&D progresses

—

Progression through stages of logic model from
tivities to (over varied ti

Activities Outputs Outcomes

/ Output 3

Tiles added to, or removed from, the logic
model to reflect different routes to
outcomes & combinations of support

Source: Author, drawing on SQW and Cambridge Econometrics (unpublished)
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USING A THEORY-BASED APPROACH

As indicated in Table 1, most of the RTI policies examined here have
complicated and/or complex characteristics, which pose challenges to
evaluation. Responding to this, our work to scope evaluation approa-
ches has frequently drawn on these determinants in recommending
mixed methods within an overarching theory-based approach (e.g. SQW
and CE, 2016). For example, contribution analysis is one such approach
that can be taken, i.e. examining whether there is strong evidence that
the intervention, rather than other factors, was critical in causing the
outcomes observed (distinct from evaluating what would have happe-
ned in absence of the intervention). In the case of RTl policies such as
collaborative R&D schemes and investments in RTI infrastructure, this
is likely to involve collating a range of evidence in order to test, from
different perspectives, the contribution of the policy under examination.
This may include evidence from:

e project-specific case studies and beneficiary interviews to test,
bottom-up, the contribution of the intervention to outcomes

e interviews/case studies with indirect beneficiaries to test the
extent to which spillovers may have been achieved, and how
far these relate back to the original intervention

e technology mapping combined with interviews with sector ex-
perts to assess, from a top-down perspective, the contribution
that an intervention has made to more systemic change or tech-
nology development.

Such approaches can provide, in a transparent way, an assessment
of whether, how and in what context, RTl policies have brought about
their intended outcomes and also unintended outcomes. However, the
extent to which the outcomes can be quantified and monetised will be
limited, even at the level of individual beneficiaries of policies, let alone
at the level of the policy overall. This may leave unanswered the policy-
maker's question relating to the value of the policy. In some cases, a
partial assessment may be possible here. Again, relating back to the
classification of the characteristics in Table 1, for RTI policies or for the
aspects of RTI policies that are merely (!) complicated, and for which a
single or small number of key outcomes can be observed or assessed,
a quasi-experimental approach could be used. Therefore, for at least
part of the policy, some value can be ascertained. There is an important
communications issue here, which relates to the tendency for audiences
of evaluations to focus on what can be counted. Given the potential for
RTI policies to lead to spillover effects and disproportionate outcomes
that cannot be quantified, there are risks that these receive insufficient
attention, thereby under-stating the effects of the policies, and creating
perverse incentives for implementation to focus too much resource on
the more direct routes to outcomes.

LEARNING POINTS

Several key lessons are relevant for evaluators, policy-makers and
deliverers involved in RTI policies. First, the characteristics of interven-
tions can be important determinants of evaluation approaches. How-
ever, classifying policies by these characteristics is not always neat
and straightforward, because policies may often have combinations of
simple, complicated and complex features. Second, there is a need to
develop appropriate programme theories and logic models, which par-
ticularly draw on the perspectives of those delivering on the ground.
Third, for interventions with complicated or complex characteristics
theory-based evaluation approaches provide an important option where
counterfactual-based approaches are inappropriate or to complement
counterfactual-based approaches. Finally, even where parts of RTI poli-

cies can be evaluated using counterfactual-based approaches, policy-
makers need to be alert to the partial story provided and the potential for
such results to distort behaviours.
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EVALUATION OF THE IMPACT OF R&D
SUBSIDIES USING A MATCHING APPROACH

MARUSCA DE CASTRIS

The paper provide some empirical evidence of the impact of Italian
Technological Fund for innovation. The policy measure was designed to
promote the introduction of innovation or to stimulate research activity.
R&D public subsidies data by firm are linked to panel data for ltalian
firms on sales, fixed assets, value added, employment. The impact of
incentives in different group of firms is stressed. Counterfactual analysis
is introduced to get significant estimates of the effects of R&D subsidies
on treated firms. MDID estimators is used. The results are controversial
as in previous studies.

INTRODUCTION

oth academic scholars and policy makers are debating the ef-
B fectiveness of incentive system that boost firms' competition

enhancing innovation and research and development (R&D)
efforts. In the last 10 years, the objectives of the Lishon Strategy (the
objective of increasing R&D expenditure to 3% of GDP) have accele-
rated the growth rate of public R&D support but the sign and the size
of the effects on firms' R&D expenditure and performances is an open
question. Spurred by the increasing share of public resources devoted
to supparting innovation activity, a growing body of literature has in-
vestigated the effectiveness of R&D subsidies. The findings are mixed
and controversial. David et al. (2000) revise the results of forty years of
empirical studies and find that there is no conclusive evidence in favour
of public support. The unconvincing empirical results could mainly be ex-
plained by the difficulties in isolating the impact of innovation subsidies
from the confounding effects induced by other factors. In particular, par-
ticipation in these programs is generally endogenous and the selection
bias is pervasive. Economists and econometricians deal with the problem
of inferring the effect of a policy by using different evaluation methods
(Blundell-Dias, 2009).

The study analyzes the effect of public R&D subsidies on firms perfor-
mance and innovative efforts using a counterfactual approach based on
a non-experimental method. The main concern is to assess the effective-
ness of public R&D support on firm’s performances analyzing whether
the sign and the size of the effects depend on the size of the firms and
on its technological level.

The Fund for Technological Innovation (FTI). The study compares sub-
sidized firms with not subsidized ones using a counterfactual approach
based on a MDID (Matching Difference-in Differences) estimator. The
empirical analysis is carried on a detailed and informative database in-
cluding companies awarded at least one R&D grant. We have data on the
size of subsidies, from

the administrative archive, and balance sheet data from Bureau Van
Dijk database. We estimate the impact of the subsidies on revenues,
material and immaterial investment, value added, employment, labour
productivity and profitability.

The empirical literature that evaluates the impact of public R&D on
measures of performance is scarce and the results are not unique if we
exclude expenditure on R&D.

LAW 46/1982: THE FUND FOR
TECHNOLOGICAL INNOVATION

Among R&D subsidies to firms, law 46/1982 is one of the most re-
levant law to promote private investment in the field of research and
innovation in ltaly. The law creates two instruments to found R&D and in-
novation: the Fund for Research Credit and one that regards specifically
the institution of a Fund for Technological Innovation (FTI).

The instrument operate following two ways: a direct subsidy to in-
vestment and an indirect subsidy for subsidized credit.

The selection procedure of the benefited firms is carried out by the
Ministry of Industry. Firms apply demand and project and, through a pro-
cedure of enquiry, the competent office of the Ministry ascertain which
firms satisfy the conditions required to get financial support.

The procedure makes use of a penalties when firms do not respect
the programme interrupting the funding and forcing them to return the
received amounts. The procedure does not consider the risk of non-addi-
tionality that is the hypothesis in which firms would have carried out the
project in any case, also in the absence of public incentives.

THE IDENTIFICATION STRATEGY

L. 46/82 uses a planned selection process because subsidies are as-
signed to projects, and so to firms, following policy's criteria. This means
that treated and not treated firms are different respect to their structu-
ral and financial dimension. Only a randomized assignment of subsidies
could ensure that the two groups are not different. We are conscious
that the selection system produces some types of selection bias that cer-
tainly influence the average outcome of treated and not treated firms.
For example, larger firms characterized by high profit and capital intensi-
ve may achieve better results also in the absence of subsidy. Moreover,
the possibility of being subsidized increases if the firm has better relati-
onship with banks, has an effective management and the project is clear
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and well structured. Each factor can influence firm performance. For the-
se reasons, the evaluation strategy aims to decrease the selection bias
assaciated with a firm's observable and not observable characteristics.

The main observable characteristics which affect selection bias, are
the factors considered more important to be eligible by the policy ma-
kers. For innovation project, economic sector and firm size can be rele-
vant in the selection mechanism. EU rules assure higher incentives share
to SMEs because the low size reduces the likelihood of access to credit.

In order to control for these effects, in the analysis we utilize informa-
tion on firm size (measured by the number of employees).

Management ability and inclination to innovate are the major not
observable characteristics.

We assume that other local factors are constant over time, and the
effect can be captured by a firm fixed effect. In this set, we also include
other not observable variables affecting the decision to participate, such
as the quality of firm management and its propensity to risk, the quality
of the R&D produced by the firm and productivity effects related to the
geographical location of the firms, which are only partially captured by
the previous covariates. These factors are all intrinsically related to each
firm, and can be considered invariant over the analysed period.

THE EVALUATION MODEL

To identify the impact of L.46/82 using a matching technique we
need that the control group satisfy two main conditions: (a) before the
policy, the control group is very similar to the treated group (b) the control
group is a very goad contral for the selection process.

We assume that the time dimension (the time when firm presents the
project) and the space dimension (regions) are not relevant in respect
to the selection problem. Under this hypothesis (which we verify below
with several robustness checks) we pool projects across different regi-
ons. In this way, an overlapping area of firms with the same propensity to
be subsidized (they are in both the treated group and the control group)
is available and a matching estimator is a feasible instrument to determi-
ne the and the control group) is available and a matching estimator is a
feasible instrument to determine the effects of L. 46/82.

The matching estimator assumes that selection can be explained pu-
rely in terms of observable characteristics. In this case the conditional in-
dependence assumption (CIA) holds, it means that the outcomes of non
treated units are independent from the participation status conditioned
to the observables. The consequence of CIA is that for each subsidized
unit, observations of not subsidized unit on outcome variable with the
same covariates realization constitute the correct counterfactual.

The ability of matching to reproduce an experimental framework de-
pends on the availability of the counterfactual. Hence, the second mat-
ching assumption is that all treated units have a counterpart in the not
treated population and any one constitutes a possible participant. The
main advantage offered by the matching method is that it does not re-
quire any assumption on the functional form of the dependency between
the outcome variable and the observed covariates. On the other hand, if
there are a high number of covariates, it may be difficult to identify a not
subsidized firm to match with every subsidized firm, unless the sample
is huge. This obstacle is overcome with the Propensity Score Matching
(Rosenbaum and Rubin, 1983). The correct use of a propensity score also
requires that firms with the same propensity score must have the same
distribution of observable (and non observable) characteristics indepen-

dent to the treatment status.

This hypothesis is called the “balancing hypothesis” and can be tes-
ted using the approach presented in Becker and Ichino (2002).

In the case of L. 46/82, the weak unconfoundedness (CIA) hypothesis
is theoretically not satisfied because we do not know the selection pro-
cedure. To implement the matching technique, we define the treatment
group as the set of firms subsidized by L. 46/82 and the control group is
made up of the rejected applicant firms. The outcome variable (calcu-
lated as compound annual growth rate) of interest is the performance,
profitability and employment indices; the covariates refers to observed
firms' characteristics such as size, activity sector and research cost.

Differences between subsidized and not subsidized outcomes persist
also after conditioning on observables; in our analysis different regional
or time fixed effects can affect the outcomes. We can correct for this
potential cause of selection bias supposing that differences acrass re-
gions are considered constant over time (Bernini, Pellegrini, 2011). The
hypothesis is tested using a robustness analysis. Under this assumption
a possible strategy to correctly evaluate the impact of L. 46/82 is to com-
bine Matching with a DID estimator (MDID).

MDID consider first-difference outcomes on a pre-program period,
in order to remove selection on time-invariant unobservables, both for
subsidized units and unsubsidized ones, the latter selected

through a matching method, and compare the different outcomes to
remove selection on observables (Smith and Todd, 2005; Blundell and
Costa Dias, 2009). The MDID weakens the identifying assumption for
matching by allowing non-observed time-invariant variables to influence
performance (Bryson et al., 2002).

As usual, three statistical assumptions guarantee the validity of Mat-
ching and MDID estimation. The first assumption regards the Stable Unit
Treatment Value Assumption (SUTVA), which requires the program not to
have any effects on non-participants. The second assumption, regarding
only the MDID, is the conditional independence of increments, that is,
in the absence of the program, average variations of pre-program out-
comes are identical among treated and untreated firms. Another hypo-
thesis considers that the change occurred in the period before—after the
treatment is the same for control firms and treated ones, regarding the
observable component of the model and the non observable time trend.
The assumption is rational if the treated firms have common characte-
ristics with the non treated ones. After all, the assumption of common
support requires that for each treated unit of the program there be ob-
servationally identical untreated units.

The effect of the treatment on the treated firms can be estimated
over the common support of the covariates using the matching diff-in-
diffs estimator (Blundell and Costa Dias, 2009).

RESULTS

The first step to estimate the impact of the policy is the specifica-
tion of the propensity score model. We adopt a Logit specification of the
treatment dummy variable (T), which is equal to one if firm has received
the subsidy and zero otherwise. For the identification of covariates, we
consider variables on fixed assets, sales, labour cost. Size is also cont-
rolled with dummies for medium or small firms. Localization is controlled
with a dummy on the southern regions. The adopted specification also
reflects that the selection procedure is not linearly based on the three
main indicators and the interaction between the main indicators and di-
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mension is introduced. The ratio labour cost and turnover per capita at
time zero is used to control for pre-program firm productivity, approxima-
ting unobserved management ability.

ATT is estimated using the MDID technique, implemented by a Stra-
tification matching estimator. The presence of some anomalous data
(as signaled by the large difference between median and mean across
indicators) indicates a need to trim the subsidized and the not subsi-
dized firm samples at the 5 and 95 percentiles. We impose the common
support restriction in all the estimations in order to improve the quality
of the matches.

L. 46/82 has a significant positive effects on total fixed assets, em-
ployment and Research and advertising cost of the sample of subsidized
firms.

In general, the study doesn't find significant positive effects on tur-
nover, intangible assets and productivity. This highlights the absence of
additionality of the subsidy. The positive effect on employment can be
regarded as the increasing demand of high skilled workers emplayed in
R&D activities, especially to design the proposal project.

Only medium firms gain the advantage of the subsidy as shown by
return on investment, while the large firms can realize their project also
in the absence of the incentives.

The evaluation of the effects of FTI subsidies on manufacturing sector
shows a positive impact of subsidy on fixed assets and on research and
advertising cost. This suggest that firms invest to increase

capital accumulation more than they would do in absence of the
incentive. Unfortunately these investment do not produce significant
effects on employment and firm performance.

The northern and central regions show better results than the whole
country; the impact is significant positive on employment, turnover, fixed
assets and ROI. This effect depend on the different territorial distribution
of innovative Italian firms.

CONCLUSIONS

This article provides new evidence on the impact of public R&D funds;
it highlights some positive effects still not came out of previous studies.
[t analyzes if the participation to FTI program leads on average to higher
performance at the firm level. By means of a nonparametric approach,
we compare the outcome of subsidized firms to a matched control group
of not subsidized ones. The analysis of the effectiveness of the R&D sub-
sidy is carried out using a counterfactual approach: treated firms are
matched with control firms for each investigated aspect. The selection of
control group is very careful in order to guarantee the closest (reliable)
likeness to treated firms.

The information collected in our dataset covers administrative data
and balance sheet data for the time before the investment and for the
time following the investment.

This has allowed for a deepen analysis of the casual effect of public
R&D subsidies. The casual effect identified is significantly positive for
employment while it is significantly negative on productivity.

The conclusion of the study is still ambiguous: we have some issu-
es to deal with to achieve a more comprehensive result. First of all, to
improve the propensity score estimation controlling for more covariates
able to differentiate treated and non treated firms, in order to reduce the
selection bias effect. In this way, it could be useful to get information

about firm's previous experiences in the field of technological innovation
and R&D activities. Second, R&D investment can be influenced by the
neighbouring innovation firms that can set barriers to entry and to get
high skill workers.
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EVALUATING PUBLIC SUPPORTS TO
THE INVESTMENT ACTIVITIES OF

BUSINESS

FIRMS: A META-REGRESSION

ANALYSIS OF ITALIAN STUDIES

ANNALISA CALOFFI, MARCO MARIANI AND ALESSANDRO STERLACCHINI

he use of public funding to foster different types of private in-
I vestment is a common practice in many countries. For those
belonging to the EU, the European Commission has established,
since long time, specific guidelines in order to avoid that national (and
regional) supports to business companies hamper competition. Mo-
reover for the current programming period of the European Structural
Funds, 2014-2020, the Commission requires an ex-post evaluation, based
upon counterfactual methods, of the policy measures providing financial
aids to private firms. Such an obligation to scrutinise how this portion of
tax-payers money is spent has probably raised the cheers of some Italian
experts and opinion leaders: finally, there will be the chance to proof
that, in Italy, public incentives to business firms are most of the times
a waste of money and, thus, should be drastically reduced (Giavazzi et
al., 2012).

Actually, the foes of public incentives to enterprises do not know or
guiltily neglect that in our country, over the last decade, the number of
evaluations concerned with this topic was remarkable. In fact, conside-
ring the time span that goes from 2003 to 2015, we found 43 published
studies on the effectiveness of public incentives to the investment acti-
vities of Italian firms. It must be stressed that this number is confined
to the micro-evaluation analyses carried out in compliance with the
methodological standards of the so-called "econometrics of programme
evaluation" (Imbens and Wooldridge, 2009) and, as such, fully satisfy the
above mentioned requirement of the European Commission.

Only a scant minority of these empirical works reports negative ef-
fects or no effect at all of the provided incentives, a finding that clashes
with the liberalist vulgate invoking a retreat from public supports to pri-
vate firms. However, as stressed by Stanley (2008) a simple vote-counting
of studies (by distinguishing those reporting "positive", "insignificant" or
"negative" effects) could be misleading. First of all, "statistically signifi-
cant results are often treated more favourably by researches, reviewers
and/or editars; hence, larger, more significant effects are over-represen-
ted. [...] Without some correction for publication bias, a literature that
appears to contain a large empirical effect offers little, if any, reason for
accepting this effect." (Stanley, 2008, p. 104). Moreover, studies using
larger samples of firms are likely to find more statistically significant re-
sults (either positive or negative) than those based on smaller samples
(Card etal., 2010). Finally and most importantly, rather than simply estab-
lishing what is the prevailing effect, a more interesting question for both

researchers and policy makers is whether there are some factors (such
as the chosen estimation technique, the type of incentive, the targeted
beneficiaries, etc.) that increase the probability of such an effect. In this
respect, literature reviews could provide useful insights. However, each
survey contains a degree of subjectivity because the reviewer chooses
the studies to be included and, although she tries to be as much com-
prehensive as possible, she attaches different weights to the selected
works in order to identify the reasons of why contrasting findings are
likely to emerge.

The approach that attempts to consistently address all the above is-
sues is that of Meta-Regression Analysis (MRA), that is a "regression
analysis of regression analyses" (cf. Stanley and Jarrell, 1989, p. 299).
Being based on a quantitative exam of the literature, MRA allows one
to test whether there are publication biases, as well as if the results
change with the model specification and estimation method. Moreover,
from a policy perspective, the approach is useful to identify whether the
change or the probability of a given outcome (e.g. increase of invest-
ment expenditures, improvement of firm performance, etc.) is affected
by some features of the policy measure (e.g. types of incentives, eligible
beneficiaries, public bodies managing the intervention, etc.).

Garcia-Quevedo (2004), Negassi and Sattin (2014), Castellacci and
Mee Lie (2015), Gaillard-Ladinska et al. (2015) apply this method for ana-
lysing the effects of public incentives on the R&D activities of business
firms, while Kluve (2010) and Card et al. (2010) perform a MRA for some
active labour market policies implemented, respectively, in Europe and
worldwide.

In this paper we apply a MRA to the already mentioned empirical stu-
dies that have estimated the effects of public support to the investment
activities of Italian firms. To our knowledge, this is the first application of
a MRA to such type of micro-evaluation studies. In order to achieve a suf-
ficiently high number of observations we have considered 43 published
works, providing about 470 estimates, concerned with the impacts of
different public incentives (subsidies, soft loans, tax credits, public loan
guarantees) on different kinds of outcomes (inter alia, expenditures on
R&D as well as other categories of tangible and intangible investment,
innovation activities, debt consolidation, firm performance in terms of
employments, sales or productivity). Because of the wide spectrum of
outcome variables taken into consideration, we perform a MRA by using
as dependent variable a binary indicator equal to one when the public
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support has generated a "significantly positive" result. Thus, as in Garcia-
Quevedo (2004), Kluve (2010) and Card et al. (2010) the analysis refers to
the sign and statistical significance of the palicy effects.

In addition to these previous works, our meta-regression model for
the probability of a positive, and statistically significant, treatment effect
also includes a term of unobserved heterogeneity at the study level. In
particular, we estimate a random-intercept multilevel model that allows
us to take into account for the possible correlation between treatment
effect estimates stemming from a same article. The reasans for such cor-
relation could be due to the unabserved ability of the authors in framing
the study or obtaining credible estimates, or also it might depend on
their determination to search for particular results.

We find that the occurrence of positive effects is not affected by
the number of firms considered in the empirical analysis as well as by
whether the study was published in a journal: accordingly, there is no
reason to believe that publication bias affects our estimates. The most
striking finding of our meta-analysis is that a positive effect of the policy
is more likely to emerge when the measured outcome is directly targeted
or immediately affected by the policy. Indeed, depending on the type of
programme, the occurrence of positive treatment effects increases when
the outcome variables refer to R&D expenditures or R&D employees,
amount of capital investment, receipt of favourable bank loans or lower
interest rates, rather than to other indicators of firm performance. This
finding is not surprising. In fact, although effects on the latter type of
outcomes are often hoped for by policymakers, they may emerge only
after a rather uncertain chain of events, which is difficult to assess.

With respect to some common policy schemes, our findings show
their probability of success is non-negligible. If there exist any differen-
tial in probability of success between the government levels that may
deliver the programmes, this differential is favourable to regional govern-
ments. As a possible explanation for this result, it can be argued that
regional policymakers, being particularly aware of the specific features
and behaviour of local firms, are able to design and implement more
effective policy measures than their national counterparts. In addition
to that, however, is should be recalled that the studies on regional pro-
grammes considered in our analysis mostly refer to northern and central
Italian regions, which, according to European standards, enjoy a decent
quality of government and administration (see Rodriguez-Pose and Gar-
cilazo, 2015).
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THE INDO-EUROPEAN COLLABORATION
IN THE SCIENCE, TECHNOLOGY
AND INNOVATION: LOOKING AT
THE FRAMEWORK CONDITIONS

AND THE OUTCOMES

TERESA DE OLIVEIRA, ANGIOLILLO SEAN, KASTURI MANDAL AND PARTHASARATHI BANERJEE

he attention to collaboration in research has grown significant-
I ly over the last decade indicating that collaboration plays an
important role in the development of research. In fact even the
role of international collabaration has been receiving growing attention.
The present paper deals with international research collaboration, takes
the case of the Indo-European cooperation and examines the concrete
example of the participation of India within the context of the Seventh
Framework Program and the successor, Horizon 2020. We will analyse
two different layers linked to the international research collaboration;
the external conditions of the funding schemes and the internal project
level. The external perspective highlights those specific framewarks
conditions applied to India and the very distinct outcomes in terms of
India’s participation within the FP7 and Horizon 2020 that it has brought
into light. At the internal project level, the perspective of the users of
those programmes played significant roles in accomplishing internatio-
nal research collaboration. Furthermore, this paper addresses two main
research questions: 1) how the frameworks conditions applied to India
affected the participation of India within FP7 and H2020; 2) how the
project coordinators benefitted from of the international research col-
laboration.

The chosen research approach is mid-range theory building up from
aggregate empirical data, “aiming at integrating theory and empirical re-
search to explain a specific set of phenomena” (Merton, 1968). The con-
cept of international research collaboration is particularly relevant when
applied to our study and it can be defined and operationalized in many
different formats, including: researcher exchange; formal intergovern-
mental agreements on scientific cooperation; meetings and workshaps;
international large-scale facilities, collaborative projects, publications,
international large-scale facilities and the establishment of laboratories
(Georghiou, 1998).

In this paper, international research collaboration is seen to be a
joint research activity within a common aim or shared objective (Katz
and Martin; 1997; Shrum et a.2007), among scientists based at public
research institutes in different countries and regions. Under this definiti-
on lies a conception of “deep collaboration involving a division of labour
and creative contributions from all partners, rather than weaker forms

of collaboration” (Laudel, 2011). Within this paper, we will be looking at
the international research collaboration within the programmes whose
raison d'étre is to “foster global cooperation in research through project
support” (Georghiou, 1998), especially the Seventh Framework Program-
me and its successor programme — Horizon 2020.

India and the European Union have strong ties and the collaboration
in the field of STI has gained scope and increased importance, since
the conclusion of the Science and Technology Cooperation Agreement
(STCA) between India and the European Community in 2001. The Se-
venth Framework Program by the virtue of its structure and procedures
made it more accessible to international collaboration and added new
opportunities for Indian organisations, bothfrom academic and techno-
logical fields. India’s participation in the EU Framework Programme has
been growing tremendously: from 36 participating organisations in FP4
(1998-2002) and 39 in FP5 (1998-2002); 142 participants in FP6 (2002-
2006) and more than doubled in FP7 (2007-2013) to 305 participants.
India’s leadership in projects also reached a peak in FP7, with Indian
participants taking the coordinator role in 19 projects in FP7, up from 9
in FP6. India was the fourth most active Third Country in terms of partici-
pation (305 participants in 181 projects) and in terms of receiving finan-
cial contribution (B35.8m) from the European Commission—behind only
Russia, the United States, and China.

When we examine the external factors that enabled India to parti-
cipate so fully, the availability of EU funding was the decisive one. In
reality, from the FP4 (1998-2002) until FP7 (2007-2014), India has been
able to participate to the EU calls in a logic of automatic eligibility for EU
funding. Under the EU Seventh Framework Programme, specific themes
targeted cooperation with Third Countries and established a network of
different stakeholders and thus trying to improve scientific collaborati-
on and define priority areas. As suggested by Sonnenwald (2007), the
framework conditions for practicing international research collaboration
can be favoured by introducing mechanisms of funding research centres
or offering funding for collaborative research. Also, the availability of help
positively influences international research propensity (Birnholtz, 2007,
Amabile et al., 2001; Sargent& Waters, 2004). The funding, the resources
available, and the institutional support appeared to be one of the factors
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that can influence the most international research collaboration. In the
case of the Indian participation within the FP7, the external factor of
available funding had a very positive impact on India’s participation. Con-
versely, the Horizan 2020, has introduced a new EU Approach to Inter-
national STI Collaboration: Indian participants are no longer eligible for
automatic funding in the classic collaborative projects. The rationale for
the policy decision to remove applicants of BRIC+Mexico countries from
automatic funding of collaborative projects can be found in an official Eu-
ropean Commission communication document, “Enhancing and focusing
EU international cooperation in research and innovation: A strategic ap-
proach”. Its first chapter titled “A Changing World”, the document notes
Europe’s continued leadership role in research and innovation in terms
of expenditure, publications, and patents, but recognises the following
change in the global ST landscape: “over the past decade, however, the
landscape has evolved rapidly. Global research and innovation were,
until recently, dominated by the European Union, the USA and Japan.
As the emerging economies continue to strengthen their research and
innovation systems, a multipolar system is developing in which countries
such as Brazil, China, India and South Korea exert increasing influence.
The changes in the global research and innovation landscape explain the
following organisation of countries, where India is therefore seen to be
more appropriately grouped with “Industrialised countries and emerging
economies” rather than developing countries. This shift at the policy le-
vel and the external funding conditions, as stated Sonnenwald (2007),
played in the first years of implementation of Horizon 2020 a negative
impact in terms of the participation of India within the above-mentioned
programme. Comparing the first two years of FP7 and nearly the first
two years of Horizon 2020, this amounts to an approximately more than
an 85% decrease in the number of Indian participants, the number of
projects with Indian participants, and the total value or cost of those
projects. Not surprisingly, according to our analysis, most, if not all, of the
countries included in this palicy change have seen negative consequen-
ces in terms of their overall participation in the programme. India though,
seems to have been especially impacted.

There have been changes in the strategic goals of each generation of
EU S&T programs. The FP6 had formulated its thrust on searching for and
sustaining networks of research collaborations around sustaining nodes.
This generation thus sustained oligarchy of nodes. It was assumed that
such an oligarchy would remain operational and active even without
the prop of support from program funding. Therefore the EU designed a
strategic shift in the designing of the next program, the FP7. In this later
program voluntarism replaced the core oligarchic nodes. The voluntarism
of FP7 was founded on the programmatic belief that open calls for pro-
gram funding would elicit responses from the markets of S&T actors, the
individual persons and organizations across multiple countries, including
international cooperation. Such responses from individual actors, just as
free competition in a market place entails, would lead to emergence of
bright and brilliant novelties and ideas of S&T. The S&T outcome being
the global common property resources of such an open market place of
voluntaristic individuals competing for program funding would be inno-
vative too by virtue of its novelty. The voluntarism of FP7 thus replaced
the node-actor bounded oligarchic structure of STI global production.
The FP6 had used network measures as the STl indicators while the FP7
began using number of individuals and their distinct non-networked col-
laboration as the indicators of the STl outcome.

While, the Horizon 2020 raised its strategic objectives to the level of
science driven innovation. The innovation for Horizon 2020 is understan-

dably of larger import causing the restructuring of very large socio-tech-
nical systems. Necessarily, such great and onerous tasks of restructuring
would remain outside the horizons and the competencies of non-state
voluntary and small actors. The Horizon 2020 therefore began with a ra-
pid switch over from voluntaristic individuals to the interplay of state as
actors. This new and the current program of the EU invalves coordination
between the states as S&T parties, and this program makes a demand
upon coordinating states to shape up its domestic voluntary as well oli-
garchic actors into a coordinated system based on equally basis. The
evaluation of Horizon 2020 necessarily therefore involves a measure of
inter-state S&T coordination supplanted and orchestrated by an intra-
state coordinating capability and capacity.

Each of these EU STI programs took up clearly targeted and strate-
gically unique set of actions supported by a large financing package.
As a result, the STl indicators that could measure and thus evaluate a
program of previous generation become inappropriate for the successor
generation of program. In other words, we put forward a claim of this pa-
per that STl indicators are dependent on the strategies of a STI program.
Therefare, in order to undertake evaluation of a program, we need to look
up the specific strategy and then design a corresponding set of STl in-
dicators which can capture the degree of success that this program can
attain over a specific period. Both FP7 and H2020 deploy the instrument
of collaboration in particular international collaboration, even so with
unique outcomes. In both the cases international collaboration nurture
the growth of STl and evaluation of each program informs us differently
on the differentiated pathways of the development of STI. Deeply con-
nected with the framework conditions for forging and developing the
international research collaboration are the outcomes and the benefits
of that collaboration. The research question here is: How did the project
coordinators benefit from of the international research collaboration?

Within the framework of set of semi-directed interviews, more than
20 projects coordinators of FP7 projects mentioned that one of the dri-
vers to collabarate with EU was indeed the advancement of knowledge
and academic excellence. In fact, as many studies on international re-
search collaboration have found that researchers with a reputation for
academic excellence tend to collaborate with other researchers across
the world (Mcdowell andMelvin 1983; Piette and Ross 1992; Rijnsoever
and Hessels2010; Vafeas 2010). The contents analysis of the interviews
shows that, in general, there was a positive response from the intervie-
wees. The general conclusions are that on the Indian side there was,
a positive response from the project coordinators and members of the
consortium being associated with EU related projects as this gave them
a good exposure to EU based science institutions and researchers; on
the European side there was, in general, a positive experience for the
European research teams and the possibility to interact with significant
research challenges in the fields of Water, Energy and Health. In con-
clusion, scientific and cultural experience seem to be one of the most
significant features of EU — Indian cooperation projects under the frame-
work of FP7.

Interestingly enough, in the case of our sample of interviews, the
advancement of knowledge - proved to be a very positive outcome of the
projects for bath sides. Thus, Indian scientist participants stated that pro-
jects were not so much about advancing a piece of frontier knowledge
but stressed how the project enabled them to address a problem in the
Indian context. From the European side, it was mentioned that the fact
of partnering with India brought complementarity and a better under-
standing in some specific challenges, notably in the field of Environment,
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Health, etc. Qverall, in the FP7 project context, advancement of know-
ledge often allowed the acquiring new perspectives on joint problems.

Faced with this twin tasks this paper brings out an analysis of ex-
ternal conditions and the internal perspective of the users within FP7.
Moreover, and since an evaluation is based largely on the assessment
of international collaboration in S&T and RTI, the exercise of evaluation
implicitly proposes a set of potential indicators of S&T and RTI. In other
words the current paper strives to place the exercise of evaluation on
the foundation of international collaboration and thus various phases
of collaboration we would like to argue, indicates both the performance
and the generational shifts across programs spread over decades. Our
empirical results also therefore suggest financial and attentional resour-
ces, such as, external funding conditions, advancement of knowledge as
internal features, played significant roles in accomplishing international
collaboration between India and Europe.
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The countries that joined the EU in 2004 and after (EU13) have

I low participation in EU research programmes such as the Se-

venth Framework Programme (FP7) and the current Horizon
2020 programme (European Commission, JRC-IPTS, 2015). These EU13
countries only accounted for 4.2% of the funding and 8% of participa-
tions for FP7. However, it has been claimed that this low level of in-
volvement does not fully reflect their capabilities and potential (EU-12
Member States, 2011). Stated reasons include problems of the national
research landscape, a lack of competitive funding environment and size
and resources of these countries that means they do not have the ca-
pacity to compete in all research areas (European Commission, 2010).

Other work has studied the collaboration characteristics and how
these affect the participation in framework programme (FP) funded pro-
jects. With regard to firms, it has been demonstrated that those that are
not already connected struggle to have a central position in a FP netwark
(Autant-Bernard et al., 2007). At the same time studies on the 5th and
6th FPs have shown that regions that co-publish frequently do not recei-
ve a disproportionate share of funding (Hoekman et al., 2013). The same
study showed that the effect of funding on co-publication activity is es-
pecially significant for regional pairs that did not intensively co-publish
before participation. It suggests also that the returns to FP funding are
highest when involving scientifically lagging regions.

Participation in FP7 for EU13 countries deteriorated when compared
to FP6 (European Commission, JRC-IPTS, 2015). Therefore, it is pertinent
to consider how strong the links are inside and outside FP7 networks to
see if EU13 were at a disadvantage to participate or whether it is a me-
chanism whereby they can increase their integration into the internatio-
nal research ecosystem. Policy questions could be asked: how to better
network to improve participation to EU research funding?; how to better
deploy the links created by EU research programmes to strengthen par-
ticipation in international science generally?; or how to break the cycle
of lack of international research links? A lack of such links means fewer
opportunities to participate in EU research programmes and so few op-

portunities to increase international research links.

Cross border research collaboration and networks are not the only
factors affecting the EU13 level of FP7 participation. However, under-
standing the characteristics of networks could help in designing stra-
tegies to overcome deficiencies, including by the use of a combination
of different funding sources. Such synergies are currently the focus of a
strategic push through the implementation of smart specialisation stra-
tegies for the combination of ESIF funds and Horizon 2020. The objective
was therefore to better understand the research links of EU13 countries
and the policy implications and understand their importance for project
participation and whether project participation enhances international
links.

Collaboration is defined by the activities (research and observation,
experimentation, data collection, publication) undertaken by researchers
who are working together on common research projects (Wagner et al,
2002). Collaborations can materialize by a research contacts that can
link researchers and lead to co-publications and/or patent co-invention.
Therefore, collaborative activity indicates that researchers are members
of netwarks and/or are developing their networks through collabarative
activity. While this work takes collaborative research networks as the
analytical focus it should be noted that networks are wider than this
and collaborative research networks are a subset of the overall network
structure.

With regard to research organisations, the integration between ins-
titutions has increased over time, due to the involvement of institutions
within multiple projects (Pohoryles 2002, Barber et al 2006). This indica-
tes a move towards a more integrated European Research Area (ERA)
and that collaboration within European funding framewaorks has led to
more durable links between collaboration partners. Furthermaore, there
has also been a significant tendency for the same institutions to partici-
pate in consecutive FPs with recurring collaboration between the same
organisations within the FPs (Roediger-Schluga & Barber, 2006).

While on the one hand these phenomena can be seen as an incre-
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ased integration of the ERA, they could, on the other hand, be seen as
leading to the domination by a core of actors (Breschi and Cusmano,
2004) to the detriment of those outside the core. These core actors can
effectively be seen as forming a 'club'’. If these actors are concentrated
in certain countries then these countries are also, by default, the domi-
nant core countries.

AIMS AND OBJECTIVES

One factor for low participation from EU13 countries that has been
hypothesised is that the EU research programmes are dominated by the
old EU15 Member States and the new Member States are effectively
locked out of these "clubs" of tight networks. While some studies have
demonstrated the importance of being connected (Autant-Bernard et
al., 2007) others have indicated that FP participation has less to do with
network effects such as the creation of closed clubs and more to do with
institutional characteristics such as size and reputation (Lepori et al.,
2015). Others were unable to find evidence of country cluster regarding
FP7 participation (Rauch and Sommer-Ulrich, 2012).

Therefore the aim of this work is to understand the structure and cha-
racteristics of collaboration networks in different settings and investigate
whether the collaboration domain of FP7 is different to the international
collaboration domain in general.

Therefare, a first objective is to understand the strength of links bet-
ween different EU countries and the characteristics of their research net-
works in FP7 and the wider research community including those that are
not necessarily participating in EU research programmes.

A second objective is to study the collaboration network characte-
ristics to understand whether the differences between the domains can
indicate whether countries are locked out of FP7 through a "club" effect
by being unable to access the tight networks of the EU15 countries or
whether the comparison indicates a more fundamental problem for EU
13 countries to access competitive funding (such as reputation of organi-
sations, resources and governance).

Based on these aims and objectives three research questions were
set that guide the work described in this abstract.

e \What are the strongest links for each country in each domain:
FP7 and co-author?

e \What network characteristics are apparent for each domain:
certain countries in small world networks/clusters?

e How are the collaboration and network characteristics for the
EU countries different or similar within each domain?

METHODOLOGY

The FP7 contracts and proposals database 2007-2013 is used in order
to match collaboration patterns with Bibliometric indicators (Scopus da-
tabase of research output).

In order to investigate the existence of a 'club' effect maintaining
some EU countries partially out of the ERA, we focus first on internal
composition of FP7 consortia. A penetration rate of countries in FP pro-
ject is calculated and matched with other types of indicators coming
from the FP or outside (Bibliometric, patents) in order to see how this
rate is linked to the capacity to influence the building of consortia from
co-optation behaviour. This is a demonstration of the 'club' effect. The

number of participants coming from the same country/region in a same
project is also a sign of co-optation behaviour.

Salton’s index is used to characterize the link between partners in re-
search projects and co-authors in publications; it is a relational indicator
of the strength of co-authorship links (Glénzel, 2001). In the case of pub-
lications, it is calculated by taking the total number of joint publications
between two countries and dividing it by the square root of the total
number of publications of the two countries (Glanzel, 2001).

While the number of publications can be considered a proxy for
research activity so co-authorship of publications can be considered a
proxy for collaboration. International collaboration is indicated when the
authors' affiliation addresses are in two or more different countries.

The co-authorship can be attributed to a country (or region) through
whole counting where every country with a contributing author is coun-
ted (Leydesdorff and Wagner, 2008). In fractional counting the country
is assigned a fraction of the paper. For this study, where the link the
important factor, whole counting is the most appropriate approach.

It should be noted that co-participation analysis of FP7 projects could
measure a collaboration that will also be registered as a co-authored
publication. To reduce any impact the analysis is undertaken with those
publications citing funding from the EU being considered while acknow-
ledging that not all publications will cite the funding source.

OUTCOMES

The outcome of this study is a contribution to a better understan-
ding of the barriers affecting EU13 participation in large collaborative
research programmes. This work contributes to the understanding of
whether there exists a 'club' effect of big players in Europe hindering the
participation of organisation based in New Member States. Furthermore,
it offers an insight to the benefits of participation for EU13 countries on
their international scientific engagement.

Further work could consider broadening the scope to take account of
more applied networks research leading to patents through co-invention
links and networks using patent data from the Patstat database.
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EVALUATING PARTICIPATION OF TOP

CLASS UN
RESEARCH
INSIGHTS

EMANUELA REALE AND EMILIA PRIMERI

RATIONALE/ PURPOSE OF THE
PAPER

niversities represent the major share of EUFPs participants,

l | and their participation is highly concentrated in a small num-

ber of European research Universities. These universities

usually are at the core of well established and successful international

networks (Lepori et al., 2014; Reale et al., 2008), which often rank top at

the European and international level as for their scientific reputation, sci-

entific outputs, collaborations and PhD students training (Altbach, 2009).

So far, EU funding seems to strengthen the concentration of resources in

few countries and producing cumulative and self-reinforcement pheno-
mena (Geuna, 2001; Lepori et al., 2014; Primeri and Reale, 2014).

Concentration of University participation in few organizations located
in few countries raises question about to what extent EUFPs are a mean
for European integration toward the ERA, or rather they are likely to re-
inforce the existing imbalances between countries as to the capability to
enter networks and to develop research collaborations. In this respect,
several evaluation approaches about the achievement of EUFPs pro-
grammes objectives and results have been developed, which generally
focus on the capacity of EUFPs to foster large EU research policy objec-
tives such as widening participation, improving integration, increasing
synergies across member states and enhancing performance.

This paper instead wants to assess motivations and effects produced
by the participation in EUFP at the level of Higher Education Institutions
(HEIs); the analysis focuses on University participation to EUFP7, taking
top-class research universities as specific cases.

The questions we address are: what indicators can provide better
insights about top class universities participation to EUFPs? To what ex-
tent they can provide policy makers with useful information about Pro-
grammes design and implementation? We assume that motivations and
effects of EUFPs participation are highly diversified also across top class
universities, which mirror differences in EU programmes involvement of
national governments and characteristics of national R&D systems.

The paper combines different methods, mixing both qualitative and
quantitative approaches, and control the motivations and impact of

VERSITIES IN EUROPEAN
PROGRAMMES: WHAT
-0R POLICY DEBATE?

EUFP7 participation in top-research universities with those of other Euro-
pean research universities.

THEORETICAL FRAMEWORK

A relevant development in evaluation purposes is the shift from a
focus based on national aggregates to individual actors indicators, such
as funding agencies or Higher Education Institutions (Lepori and Reale,
2012). Also literature underlines as indicators have expanded their role in
understanding research programmes aims and objectives, rationales and
major assumptions, beyond allowing measuring its impact and outputs,
often shifting the unit of analysis from the programmes to the participants
level. One example is the understanding and the evaluation of universities
participation to EUFPs, which is generally based on indicators concerning
data and statistics about selection, participation, and results (Lepori and
Reale, 2012). More specifically indicators mostly concern a) institutions
performance and funding, b) tools of participation, considering then the-
matic priorities addressed and main instruments used, c) collaborations,
focusing on netwarks relationships, among academic institutions and
between these and firms. Nevertheless EUFPs are policy instruments that
contribute to academics organisational, cultural, and cognitive changes
(Primeri and Reale, 2012); they are shaped through a complex political
pracess of negotiations between motivations, interests and expectations
of different stakeholders (Primeri and Reale, 2012; Lascoumes & Le Gales,
2005). In this respect, recent trends in evaluation underlines the need to
move from measuring to learning purposes (Molas Gallart and Davies,
2006) thus from a linear evaluation model based on impact measurement
to a formative role of evaluation aimed at supporting and boosting policy
debates and learning from previous experiences.

Literature has often assumed that top class universities have a limi-
ted interest toward EUFPs, because of their applied nature, the adminis-
trative requirements and burdening rules of participation, and are mostly
concentrated in national opportunities of funding, where they often have
a preferential access (Henriques et al, 2009).

On the other side, several studies have underlined as the status of
being “excellent” affect the participation and performance in the Euro-
pean Framework programmes (Nokkala, Heller-Schuh, Paier, 2011), and
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that excellent universities often represent the lion share of EUFPs parti-
cipation and funding, mostly engaging as coordinator instead of partner
in collaborative projects, being part of well established networks (of ex-
cellent partners) and concentrating the most in frontier research (Primeri
and Reale, 2012).

In this paper we consider the Framework Programmes as a set of
opportunities intended by the policy makers and then provided to the
potential beneficiaries in the programme design; the mentioned oppor-
tunities are differently perceived and mobilized by the beneficiaries - the
universities- on the basis of the research priorities and strategic aims of
the institutions themselves (Reale et al., 2014). Inconsistencies between
intended and provided opportunities supply evidences of possible short-
comings of the policy action; inconsistencies between provided and per-
ceived opportunities shed light on problems related to the programmes
design; differences affecting the perceived and mobilized opportunities
provide evidences about different internationalization strategies. Diffe-
rent paths can therefore emerge in the engagement of Universities in
EUFPs that are linked to the modes in which universities understand the
opportunities supplied by the programmes and decide to act accordingly
(Reale etal., 2014).

METHODOLOGY

The participation of HEIs to EUFPs was analysed to depict:

e Characteristics of participation across the specific programs,
thematic priorities, and the likelihood of top universities to be-
come coordinators than non-top universities;

e Motivations and lasting effects of participation that can dif-
ferentiate them compared to other non-top universities. So far,
the analysis would allow highlighting specific motivations and
rationales for participation and impact produced for this sam-
ple of academic institutions. Also it would allow discussing the
extent to which EUFP, and in particular EUFP7 with its focus
on excellence and competitiveness, meet expectations of top
universities (LERU, 2010);

e Contribution of participation in EUFPs to the University standing
within European and non-European universities.

The empirical base of this work consists in 25 case studies on Euro-
pean high performing research universities participating in EUFP7. The
sample selection is based on the number of participations in the several
generation of FPs (from IV to VII), and the reputational standing of the
organization in terms of research activities. More precisely the criteria
adopted for the selection are the following ones (ranked by importance):
a) world standing in research activities (positioning in the University Ran-
king — check done on Shanghai Ranking, Leiden Ranking, and Multi-rank
rankings); b) high participation in EU FPs (baseline EU FP6 and FP7); c) a
balanced presence of generalist universities and technical universities;
d) Geographical representation, of different countries within EU28 in or-
der to avoid a concentration of cases in few countries (Table 1).

Table 1 — Universities analysed through the case studies

UNIVERSITY Country
UNIVERSITY OF CAMBRIDGE UK
PoLITECNICO DI MiLANO IT
UNIV. BOLOGNA IT
AARHUS UNIVERSITET DK
THE UNIVERSITY OF EDINBURGH UK
UNIVERSIDAD POLITECNICA DE MADRID ES
CHALMERS TEKNISKA HOEGSKOLA NL
UNIVERSITY OF UPPSALA SE
KATHOLIEKE UNIVERSITEIT LEUVEN BE
THE UNIVERSITY OF LEEDS UK
THE UNIVERSITY OF MANCHESTER UK
KING's COLLEGE LONDON UK
ECOLE POLYTECHNIQUE FEDERALE DE LAUSANNE CH
KARLSRUHER INSTITUT FUER TECHNOLOGIE DE
TECHNISCHE UNIVERSITEIT DELFT NL
TECHNISCHE UNIVERSITEIT EINDHOVEN NL
UNIVERSITY COLLEGE LONDON UK
EIDGENOESSISCHE TECHNISCHE HOCHSCHULE ZUERICH CH
KAROLINSKA INSTITUTET SE
UNIVERSITY COPENHAGEN DK
UNIVERSITEIT UTRECHT DE
DANMARKS TEKNISKE UNIVERSITET DK
LUNDS UNIVERSITET SE
PIERRE MARIE CURIES FR
L THE UNIVERSITY OF NOTTINGHAM UK

The methodological approach integrates results from:

e Descriptive analysis on university participation and success rate
based on E-CORDA dataset;

e Descriptive analysis based on the positioning of the 25 univer-
sities of the sample in the selected rankings (Shanghai, and
Leiden Rankings), plus information on the universities from the
ETER dataset;

e Qualitative information coming from a survey based on a com-
mon questionnaire developed on 100 universities participating
in EUFPs (from EUFPIV to EUFPVII), of which 25 are those inves-
tigated through the case studies;

e Qualitative information coming from 30 in depth interviews to
25 top-research universities (in some cases more than one inter-
view has been realized in the same University) selected among
those addressed by the survey. The interviews content was ana-
lysed using the software ATLAS T.I, according to the dimensions
listed in Table 2.
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Table 2 — Dimensions for the analysis of the case studies

EUFPs main opportunities  Key dimensions

Main items/indicators

Consistency of funding with research objectives

assessed
Funding Amount and duration Access to funding
of funding
Networking Collaborations building Entering new networks

and duration

Long lasting collaborations

Public-private collaborations

Building reputation

Improvements of reputation and excellence

Achievements in terms of scientific outcomes
Gaining leadership

Knowledge

Innovation and excellence improvement

Risky and innovative research
Frontier research

Access to new knowledge and equipment
Knowledge acquisition, use of new equipment
Knowl e d g e Training opportunities for researchers/Phd

mobilization

Research outcomes

Researchers career

Development of intellectual property

Dissemination of research outcomes

Cross field research

New fields Fields innovation in Interdisciplinary
research
Additionality Added value of EUFPs

Benefits of EUFPs compared to national resources

Possibility to replace EUFPs

The analysis of participation to EU research programmes mixes both
qualitative and quantitative approaches in the evaluation design, allows
capturing on the one side data about participation (e.g. number of pro-
jects awarded, funding, number of collaboration). On the other side, it
allows framing EU programmes as palicy instruments that can produ-
ce highly diversified effects with respect to the actors involved, more
specifically between top research universities and other universities in
Europe.

Finally differences in Universities participation to EUFPs would high-
light the need to discuss about the balance between equity and excel-
lence in the European Framework Programmes design (Arrow, 1993; Guri,
1986).

The main limitation of the study is that it investigates the govern-
ment level of the HEIs and not the different researchers participating in
the EUFPs. This limitation does not allow to depict differences between
research fields, and to investigate individual motivation and behaviours
of the beneficiaries. However the results pravide interesting insights on
how the opportunities provided by EUFPs have been then mobilized at
institutional level.

FINDINGS

The study confirms that strategies and motivation -which drive top
class universities participation to EUFPs, are different from those of other
universities.

Three results emerge distinctively for top class universities from the
survey. Firstly the possibility EUFPs provide to access funding to basic

and high-risk research and the fact that they allow, especially through
ERC projects, to carry out frontier research.

Secondly, answers highlight that EUFPs provide opportunities to
strengthen top class universities existing positions in excellence net-
works, gaining further leadership positions in emerging networks, im-
praving high-quality research and productivity, and training young re-
searchers. Both are reported as perceived opportunities and as mobilised
ones, underling as the initial expectations and motivations for partici-
pation are generally fully met. Both the mentioned items do not have
the same importance for the non-top research universities, whose main
motivations are linked to achieving additional funding and improving the
international standing joining new networks.

Thirdly the shift and the substitution capacity of EUFPs compared to
national research programs are concerned, questioning whether natio-
nal scientific goals and priorities should be better designed keeping or
not an overlap with the European ones. In this respect results highlight
that there is not a “substitution” effect of European programs. Interes-
tingly enough, the survey provides evidence of differences between the
motivations (perceived opportunities) of beneficiaries and the benefits
they effectively recognized as linked to the EUFP participation (Table 3).
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Table 3 — Man results from the survey

Motivations All universities | Top universities . The reaspns provided by the mter—
Funding High Not relevant v!gws confirm that top-class univer-
Reputation High Very High sities are not an homogenequs gr.oup
R&D Outputs (excellence and productivity) High Relevant of performers as to "_"” the d|m§n3|ons
Multidisciplinary research Low High analysed (Tab. 2); differences in HEIs
Training PhD/early researchers Low Low participation are mostly related to the
Networking Relevant Very High availability of funding for research and
Leadership Low Very High development and on the academic stan-
Benefits All universities | Top universities ding of the universities. In fact, partici-
Funding High Relevant pation in EUFPs and positioning of the
Reputation Relevant Very High HEls in the international rankings are
R&D Outputs (excellence and productivity) High Relevant highly correlated. Moreover, several or-
Multidisciplinary research Low High ganizational issues emerge as important
Training PhD/early researchers Low High elements of differentiation across top
Networking Relevant Very High universities. Looking at a limited number
Leadership Low Very high of 5 world-class universities included in

EUFPs are considered unique means compared to other existing
schemes at national and supra-national level. The uniqueness derives
from the capability to join (and to lead) networks as well as to reinforce
collaboration with the most reputed scholars in the different fields wor-
king in EU. Funding becomes a relevant item also for top research uni-
versities, as well as training because of the very positive appreciation
of the Marie Curie actions. The mentioned items are assessed in a very
different way in the other universities surveyed.

However, important differences across the top research universities
emerge. Figure 1 shows the strong differences existing between the HEIs
in the sample as to the participation in EUFP7.

Figure 1 —Ranking of the 25 selected universities by funding and project
granted in EUFP7

the case studies, we can see that several
obstacles to participation (risk and cost of submitting a proposal, bureau-
cracy, confidence in the EU evaluation process and selection procedures)
are not considered very important, while they have been mentioned in
the other interviews as elements which can discourage scholars to par-
ticipation, looking for other sources of funding. Another important item
is the presence of a formalized ad hoc strategy for participation in EUFP,
with the possibility of scholars that want to apply to have dedicated
grants for the preparation of the project proposal.

Finally, the recognition of EUFP as a mean related to the ERA con-
cerns (integration, in-ward and out-ward mability) do not emerge as
perceived and mobilized opportunities. Europe is an arena for competi-
tion and collaboration between research actors, and EUFPs are efficient
means to consolidate high standing positioning of actors. Interestingly
enough, also the mentioned item was declined in very different ways

UPPSALA UNIVERSITET
AARHUS UNIVERSITET
UNIVERSITY OF LEEDS
UNIVERSITY COLLEGE LONDON
UNIVERSITEIT UTRECHT

by the universities under exa-
mination; the very high-stan-
ding organizations present
quite homogeneous views
with no interest nor percepti-
on of ERA as an issu related

UNIVERSITE PIERRE ET MARIE CURIE

UNIVERSIDAD POLITECNICA DE
THE UNIVERSITY OF NOTTINGHAM
THE UNIVERSITY OF MANCHESTER

THE UNIVERSITY OF EDINBURGH
UNIVERSITY OF CAMBRIDGE
TECHNISCHE UNIVERSITEIT
TECHNISCHE UNIVERSITEIT DELFT

POLITECNICO DI MILANO

LUNDS UNIVERSITET

KING S COLLEGE LONDON
KATHOLIEKE UNIVERSITEIT LEUVEN
KAROLINSKA INSTITUTET
KARLSRUHER INSTITUT FUER
KOBENHAVNS UNIVERSITET
EIDGENOESSISCHE TECHNISCHE
ECOLE POLYTECHNIQUE FEDERALE DE
DANMARKS TEKNISKE UNIVERSITET
CHALMERS TEKNISKA HOEGSKOLA AB

to EUFPs, while the other top
research universities articula-
te the answers according to
different conditions existing
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FINAL REMARKS

Some general observations can be drawn: the strategic importance
and role of ERC and Marie Curie for excellent universities, which questi-
on the capacity of EUFPs of widening academic scientific quality. On this
respect the programmes design should be also questioned, discussing
whether a top down approach should be balanced with a maore bottom
up definitions of priorities and thematic areas to be addressed by Uni-
versities. Also results seem to confirm that excellence represents often
the main objective to be achieved by EUFPs, which reinforce the partici-
pation ad success of high ranked academic institutions at the expense of
equity and enlargement. This seems also to highlight the increasing in-
fluence of a managerial paradigm on European Framework Programmes
(Young, 2015) with an emphasis of European palicies on the importance
of pursuing and measuring excellence and fostering competitiveness
(EC-CREST, 2009).

To conclude the analysis of top universities participation in EUFPs
pravide interesting insights on drivers of universities participation and
the capacity of the EU research programmes to meet needs and expec-
tations of a broader set of universities instead of a narrow bulk of best
performers, letting emerge more lock in mechanisms in EU research poli-
cy instruments design than toals for aligning and widening participation.
The approach based on mixing quantitative and qualitative empirical evi-
dences under the ‘opportunity framework” confirms its capability to pro-
vide relevant insights for the implementation of the policy instruments.
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HANNA FERRETTI AND KATHARINA HELMING

he debates about research'’s role in the further development of

societies focus on research outputs and research’s thematic ori-

entation for tackling sustainability issues. Still, a scientific dis-
cussion emerges on the question of how research should be conducted
to best contribute to solving societal challenges. The hypothesis stands
that the design of the research process itself determines its outcomes
and impacts in regard to sustainable development. This process is coi-
ned as socially responsible research. We identified a set of eight criteria
which characterise socially responsible research processes with help of
a literature review and numerous stakeholder workshops. In this paper
we present the criteria identified and we report about results from test
applications at various levels of research the research cycle. On this ba-
sis, we lay out a concept for prospective impact assessment of the set of
criteria in order to test the hypothesis. We also seek for case study col-
laborations (with an agricultural focus) at international level for further
testing of the set of criteria.

INTRODUCTION

Research closely interacts with society. The activities and findings of
actors in the science system have multiple impacts in and on society. Two
developments can be recognized in the recently renewed debate about
the role of research in society. First, science is increasingly promoted
for economic growth and job creation and considered as a central pillar
of knowledge-based economies (Leydesdorff 2010). Research and the
private sector need to collaborate from early on and ensure knowledge
transfer, to drive innovations and thus contribute to prosperity and func-
tioning of industrialised countries (European Commission 2011). Another
type of development stresses research’s contribution to sustainable de-
velopment and tackling the grand societal challenges such as efficient
energy supply or sustainable agriculture. In this context research has
a strang thematic alignment which for instance takes shape in the so
called sustainability research (e.g. Wiek, Ness et al. 2012). These two
streams of debate partially overlap and are oftentimes discussed in com-
bination (OECD 2010). Both call for science and research to take over
more responsibility in the development of societies.

Second, and parallel to this the outputs produced by researchers
and science systems are examined more carefully, particularly in the
form of so called research impact assessments. Countries such as the
UK (cf. Penfield, Baker et al. 2013) or Australia (Jones, Castle-Clarke et
al. 2013) have begun to assess the quality and impacts of research, to

RITERIA FOR SOCIALLY RESPONSIBLE
SEARCH PROCESSES — MAKING A
FFERENCE TO RESEARCH IMPACTS?

base decisions for allocation funding on it, and to showcase “the va-
lue of taxpayers” investment in university research” (Group of Eight and
Australian Technology Network of Universities 2012). The German Expert
Commission on Research and Innovation commissioned an evaluation of
the government'’s two science Pacts for universities and non-university
research organisations (Maller 2016). Although some of these assess-
ment exercises also capture the wider benefits of research, most of them
consider impacts primarily in form of bibliometric and exploitable results
such as patents (Penfield, Baker et al. 2013, Weihuhn and Helming
2015).

The above shows that the demands of science’s role in society
mainly focus on economically exploitable outputs and with respect to
a sustainable development on the “what” question of research. On the
other side of the coin, research assessment practices strangly focus on
research outcomes. In both developments, the process dimension of re-
search, the "how” question, has not been central. Departing from the
assumption that the design of the research process is a key factor for
shaping scientific knowledge production and research outcomes to take
over social responsibility and contribute to sustainable development we
developed a set of criteria which defines socially responsible research
processes and offers a framework for reflection.

DEVELOPMENT OF A CRITERIA
SET TO DEFINE RESPONSIBLE
RESEARCH PROCESSES

The set of criteria supports the alignment of research processes
against the leitbild of “socially responsible research”. The criteria parti-
ally concern established approaches which have been subject to diffe-
rent levels of analysis and which have been institutionalised to varying
degrees at the different stages of the research cycle (Ferretti, Daedlow
et al. in preparation). A systematic compilation of such criteria did not
exist so far though. The set of criteria contributes to closing this gap by
combining the single criteria in one systematic framewark.

Eight criteria were identified in a comprehensive literature review
and in iterative expert workshops and comprise: ethics, integrative ap-
proach, interdisciplinarity, transdisciplinarity, user orientation, reflection
of impacts, transparency, and dealing with complexity and uncertainty.
Based on the review and the expert discussions, so called “fact sheets”
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were prepared which describe the relevance, contents as well as ap-
proaches for reflection for each criterion. The eight criteria together with
the fact sheets represent the framework for reflection (Daedlow, Pod-
hora et al. submitted). The criteria can be subsumed under the question
“How is research done?” and “For/ with whom is research done?”. They
claim to be applicable to all types of research (basic to applied research)
and all scientific disciplines and should ideally be considered in all six
phases of the research cycle (in reference to Schnell, Hill et al. 2008),
from strategic agenda planning, carrying out research projects to evalu-
ation and monitoring as shown in Figure 1. In their interaction and when
reflected in research processes, they produce outcomes facilitating sus-
tainable development.

Generally, the framework was assessed as relevant for the reflection
of research processes in social responsibility by the test “runners”. The
compilation of criteria — partially considered as intuitive knowledge —
was appreciated because allowing for a structured approach to sacially
responsible research processes. However, incentives were necessary in
order to facilitate reflection in research activities. In this context trade-
offs in the application of the set of criteria were addressed, particularly
with efficiency, competitiveness, and freedom of research. The test runs
moreover highlighted the need for further exploration of the potential
implications of the set of criteria at different stages of research.

Set of criteria
= Strategic agenda .
How is research For/withwhom ptam@ Definition of
done? is research done? i themes
Ethics Integrative
ach = ; .
o ARREEE Monitoring & Research cycle Research design &
— =
Reflection of ) ; evaluation methodology
. User orientation |
impacts |
r
Transdiscipli- |
Transparency ] =
narnty Findings/ Canryingout
— dissemination research
Complexity & Interdiscipli-
uncertainty narity J
. ,/’/

Figure 1: The eight criteria in the research cycle

TEST APPLICATIONS OF THE SET
OF CRITERIA

We conducted test runs of the set of criteria to first-time examine in
how far it is suited to reflect research processes regarding their social
responsibility. The test runs took place in three institutions of the Leibniz
Assaciation (one of the three non-university research organisations in
Germany), the Academy for Spatial Research and Planning, Leibniz In-
stitute for Zoo and Wildlife Research (IZW), and the Leibniz Institute of
Ecological Urban and Regional Development.

Researchers of different hierarchy levels (project management, sci-
ence management) involved in projects and activities (joint projects,
PhDs, basic and applied research) were asked to consider their own
research based on the reflection framework. Subsequently they were
interviewed to provide insights on the suitability of the framework.

FINDINGS AND CONCEPT FOR AN
IMPACT ASSESSMENT OF THE
APPLICATION THE CRITERIA SET

The test runs demonstrated that implementation of the presented crite-
ria for assessment of the social responsibility of research is ambitious, time
consuming, and its advantages and trade-offs are not yet well defined. A
careful implementation process would therefore include three activities:
training, piloting, and impact assessment. A toolbox with training material
and hands-on application support could help individual researchers and
research organisations to implement a reflection process with the criteria
set. This toolbox should cover means for enabling, implementing, monito-
ring and assessment. A piloting activity would accompany researchers and
research organisations in their quest to applying the criteria. It would iden-
tify obstacles, challenges and opportunities for successful implementation
and identify best practice examples. An impact assessment would be ne-
cessary to test the hypothesis that the approach indeed delivers an added

1 Further test runs will be conducted in May and June 2016 in health and energy production related institutions and projects as well as with representatives

of the Federal Ministry of Education and Research
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value and that this would outweigh possible trade-offs. A methadology
needs to be developed to test the advantages, drawbacks and side-effects
of implementing the set of criteria in research of different disciplines, the-
matic orientations, and time horizons.

For the follow-up project we take the set of eight criteria as our hypo-
thesis, arguing that when applied as a framework of reflection, research
processes are more likely to impact in direction of socially responsible
research and thus sustainable development. Thereby we will pursue the
following research questions

e What are the implications to research processes at different
stages when reflecting the criteria set?

e How can each of the criteria be operationalised to be applied in
research processes?

e Which benefits and trade-offs arise from such requirements?

To answer the research questions we will strain an international
comparison to explore how other countries frame social responsibility
in research processes and how they evaluate the impact of research ac-
tivities. We will develop a method and identify indicators to ,measure”
implementation and the implications of reflecting the criteria. To test the
method and indicators case studies will be conducted to explore the ap-
plication of the set of criteria to research processes at different stages
and different progress levels (ex-ante, ex-post, accompanying research).
We particularly seek case studies from research in the field of agriculture
or land use (e.g. food security, or soil and ecosystem services) since they
allow to consider approaches from basic as well as applied research,
to build on existing research impact assessment literature in this field
(Gaunand, Hocdé et al. 2015), and to consider a sector which is just
beginning to develop a common understanding of innovation processes
(Bokelmann, Doernberg et al. 2012).
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Rl is an emerging discourse at national and European level for

the governance of science, which includes public engagement,

science education, gender dimension, and ethics, open sci-
ence. RRI is targeted as a process devoted “to align research and inno-
vation with the values, needs and expectations of society” (EC 2011), to
produce a right impact’, to make the motivations and the intentions for
actions in research and innovation more democratic. In November 2014,
the Rome Declaration addressed directly governments, research funding
organizations and research performing institution to actions toward RRI.
The discussion with stakeholder specifically pointed out the need to
change the perspective of evaluation in order to understand how far RRI
is progressing in research organizations (Reale, 2014)

The paper assumes that responsible research challenges research
organizations, Universities first and foremost, and evaluation with new
questions, which are related to the progress toward the assumption of
the RRI dimensions in the university governance, and require new crite-
ria and indicators. In fact, RRI cannot be assessed under a performance-
based approach based on efficiency and effectiveness. RRI asks for
reflexivity that universities and research communities should adopt as
normal component of their research practice, about the ultimate goal of
their efforts and the role they are playing in society.

We argue that research evaluation shall improve the formative ap-
proach to assess opportunities and characteristics of the stakeholders’
engagement in research. It means that activity indicators, rather than
performance indicators of actual implementation can provide a useful
approach (Lepori and Reale, 2012). The university internal governance
and the decision-making shall evolve toward including the new dimen-
sion of responsibility; evaluation can have a strong role, supporting the
debate, providing evidences about results achieved and open challeng-
es, feeding up learning pracesses and rethinking about research aims
and directions.

THEORETICAL BACKGROUND

For a long time the metaphor of a tacit negotiated contract between
science and society has been used for the empirical analysis; the con-
tract foresaw a clear division of tasks between the two parties: gov-
ernment (as representative of the society) supplies money; the scien-
tific community provides knowledge retaining the power to decide the
research agenda, methods and tools to guarantee integrity and social
benefits (Guston, 2000). The mentioned approach, often operationalized

RESPONSIBLE RESEARCH AND
NNOVATION: IMPLICAT
EVALUATION

ONS FOR
AT UNIVERSITIES

using the principal-agent theory, was then criticised by authors claim-
ing the need to move toward a new conceptualization of the contractual
relationships, where society is not only represented by governments, and
science comprises a set of different actors contributing to the production
of a “socially robust knowledge” (Gibbons et al., 1994; Martin, 2003).
Hessel and colleagues (2009) proposed a framework to analyse the con-
tract between science and society based on the delegation of different
tasks. The contract impacts how science operates by the way of the rel-
evance that scientists want to achieve; so changes in its components
“can be analysed in terms of the credibility circle” based on the Latour’s
and Woolgar's conceptualization of scientists’ struggle for reputation
(Hessel et al., 2009 396).

RRI goes beyond the mentioned approaches, suggesting the need
to improve the democracy in decision-making, the institutions” and sci-
entists’ responsiveness, and generate new spaces of public dialogue to
question about choices of academic research and desired results (Rip
and Joly, 2012). Several pieces of literature investigated the key RRI di-
mensions in science and society relationships, and the mechanisms able
to explore the type of impact a decision of science might produce (Felt
etal.,, 2007; Guston, 2012; Owen et al., 2012). Other more recent contrib-
utes pointed out governance principles and requirements for responsi-
bilisation of research organizations to ensure the quality of interactions,
positioning and orchestration, and developing supportive environments
(Randles and Laredo, 2012; Kuhiman, 2016).

The quoted literature figures out two main praoblems. The first is the
uncertainty of the results of research activities, which make difficult to
understand today the future developments of knowledge, and to direct
science and innovation toward specific desired results. The second prob-
lem, strictly related to the former, is the freedom of individual research
activity and the autonomy of the research organizations.

PROBLEMS IN RRI EVALUATION

Looking at the actual implementation of responsible research at
university level, there are signs that the responsibility issue is mainly
conceived as part of the third mission activities, foremost those related
to public engagement. For example, the National Coordination Centre for
Public Engagement (NCCPE) in UK seeks to support a culture change in
universities. Another example is the last guidelines of the Italian Agency
of Evaluation of University and Research-ANVUR for the assessment of
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third mission (ANVUR, 2014). The two examples bath follow a perfor-
mance-based approach of evaluation, where indicators are suitable to
produce metrics aimed at ranking and rating universities performances.

Nonetheless, RRI assumes a different perspective of how research
shall be carried out and how innavation is generated, which needs i)
to improve democracy in the decision making, ii) to improve the institu-
tions' and scientists” awareness before society, iii) to open new spaces of
public dialogues, and iv) to question about choices of academic research
and desired results. Thus, evaluation shall focus on changes occurring
to attitudes and behaviour in research practices and to opening of op-
portunities for learning at the organizational level. In this respect one
can distinguish between evaluation of research and evaluation of RRI
research and/or universities.

[t is also important to recall that RRI is different from public scrutiny
of science and public understanding of science, asking “new interactions
in the risk society and with continuing trust in science even if specific
developments may be criticized” (Rip, 2003 35). RRI also differentiates
from accountability;, accountability refers to transparency, efficiency and
effectiveness using public money; RRI affects processes actors, and con-
tents of the decision-making asking responsibility about the effects that
can be produced and how they are desirable ones. On the other hand, so
far the boundaries between RRI concept and precautionary principle are
not so clear, the main difference being the defensive perspective of the
former with respect to RRI, which ask for a mare proactive engagement
of science toward society.

Thus, the traditional role of research evaluation (accountability, stra-
tegic change, and decision support) is challenged and revised by the
opening up of boundaries between science and saciety, and the new
actors involved (Rip, 2003).

EVALUATING RESPONSIBLE
RESEARCH AT UNIVERSITIES

RRIis likely to differently affect the university, so one can broadly dis-
tinguish between two main categories: strategies and planning at cen-
tral and meso government level, and actual research project at laboratory
level." The former is supposed to prepare conditions (opportunities) and
spaces for the implementation of responsible academic research (gen-
der, public engagement, ethics, etc.) in the academic governance. The
latter is supposed to incorporate knowledge and values coming from
society into the research practices. Some problems affect both the men-
tioned levels. On the one hand the capability of universities to act as
strategic actors is limited and subject to several constraints especially as
to the control they can exert on knowledge production (Whitley, 2008);
on the other hand, scholars have problems to disclosing the content of
their research and the methods used, how the problems are managed
and solved, and the new result they want to achieve. The limitations
affect the extent to which universities are able to promoting their role
in society; in this respect evaluation is a mean that could support the
formation of an attitude toward responsible research and the execution
of action in this context.

Fallowing Stilgoe and colleagues (2013), supporting the development
of RRI shall integrate several, often fragmented components, which can
be summarized along four dimensions:

Anticipation, which is devoted to manage the social uncertainty
through generating “abilities to bridge the cognitive map between present
and future” (Barben et al., 2008, 991; Guston, 2014). It means to spread
the use of techniques and methods like scenarios, technology assessment,
planning that shall try to figure out possible answers to the “what if” ques-
tion to anticipate (not predict) and to shape desirable futures;

e feflexivity, based on institutional practices mirroring and mind-
ing the consequences, the system of values and the activities
actually developed;

e /nclusion, making the non-academic people inside the decision-
making process of the science;

e flesponsiveness, as capability to change direction of research
activities “in response to stakeholders and public values and
changing circumstances” (1572).

In table 1 the quoted classification of the RRI dimensions in the diffe-
rent government levels inside universities are summarized. (Tab.1).

Tab. 1 - Classification of the RRI dimensions at university

Anticipation Inclusion Reflexivity Responsiveness
University Open the Open up the Questioning Questioning
Strategies future decision making | about about
and Planning | possibilities process to responsibility transparency
on emerging external voices (code of (e.g. open access,
fields and (e.g. consensus | conduct, transparency,
technologies conference, guidelines, project design)
(e.g. deliberative standards)
foresight, risk mapping,
assessment, focus group)
scenarios)
Actual Integrating Including the Building Changing the
Research the results of participation of | connections directions of the
projects anticipation in | non-academic between activities under
the research stakeholders internal values | development
activities from the very and external when the
beginning of believes knowledge
the research and control on
projects possible effects
and control are
insufficient

Activity indicators are one possible approach to assess the RRI di-
mensions; they are generally used to present an indeterminate progress
state, providing information to decision-makers, scholars, and stakehold-
ers, who is conducing the activity, what was done, and where it was
working. Activity indicators indicates what feature a user is currently us-
ing; they are aimed to deepen how far the commitment of the institution,
group or individual is going in the right direction in order to pursue its
main goal. Furthermare, activity indicators should allow assessing tools
and practices toward RRI in terms of (Callon et al., 2009):

Intensity (if the action toward RRI occurs at an early stage and how
large it is in terms of actors involved and processes affected),

Openness (how diverse and varied is the group of actors involved),

Gravity (if the discussion is on actual items related to the future of
the science).

1 Laboratory level in this scheme refers to the research groups’ activities and construction of science (Latour and Woolgar, 1979).



88  ISSUE 43| AUGUST 2017

Table 2 provides a representation of the type of information the activ-
ity indicators can supply, to assess RRI within the university planning and
within the research actual research projects.

Tab. 2 — Activity indicators characterizing RRI

Intensity hen Before starting the policy-research action (e.g.
before deciding the strategic plan; before addressing
Inew techniques that implies ethics problems)
Alongside the implementation of the objective

At the end of a period of time of implementation

Size One-time use vs continuous use
External /internal people involved
[Adequacy to the objective pursued

Openness [Internal Diversity of internal actors as to governance level,

academic position, disciplinary sectors-areas

External Diversity of external actors (groups from different

organizations, cultures and practices)

Gravity Relationship Relationships between the issues selected for

RRI practices and the university strategy

Importance of the issues selected for RRI practices
for the university quality and competitiveness
Importance of the issues selected for

RRI practices for the society

Importance

The matrix in Table 3 is one example of combining the dimensions
of RRI and the activity indicators for assessing —under a formative ap-
proach, how far the university is moving toward respansible research, for
instance using one tool or a combination of tools (e.g. a code of conduct,

public engagement events, gender equality rules, etc.).

Tah. 3 Characterizing the progress toward RRI through tools and practi-

ces
Intensity Openness Gravity
Anticipation Activities (regular, one-  [Is participation an issue [What are the
time) linked to figure at stake in anticipatory [effects produced
out future possibilities  [practices and what by spaces
land emerging fields in is its relevance in implemented
the strategic planning the final output for anticipatory
for research purposes on the
university strategy
Inclusion When and how far there [How far the debate The contents
are attempts to opening  [about RRI issues elaborated during
the decision making involve internal actors  finclusive decision-
processes and what and at what level making process
actors are involved improve the quality
of research
Reflexivity \When responsibility come |How the different fields [The university
into consideration in the  [integrate the dimensions [strategy toward
decision-making and whatfof responsibility in the  fimproving
the objectives addressed |research activities responsibility
in research
Responsiveness |Actions toward improving |Actions toward Assessing the
transparency beyond the |improving open access [capability of open
activities requested by law]of the research outputs faccess to improve
the quality of
research and its
alorisation

The matrix can be used as a canvas of reference to represent the

characteristics of the actions within the universities. This assessment
shall come from an open debate aimed at understanding who put the
actions toward RRI in practice, what changes the mentioned actions pro-

duced inside the research practice, and where the actions seem working
in the right direction. Activity indicators can effectively become a lan-
guage for RRI evaluation (Barré, 2010), to be used under a comparative
perspective to allow public debated based on hard facts, through multi-
actors’ interactions to improve science and society relationships.

CONCLUDING REMARKS

RRI is still under development. The paper has an explorative aim to
discuss how responsible research is challenging evaluation at university.
Beyond the policy rhetoric, RRI concepts need to be refined both in terms
of their contribution to the evidence-based policy, and their effects on
the concrete life of the actors —organizations and individuals - involved.
The mentioned items are at the moment mostly unexplored.

This is particularly important considering the intrinsic problems linked
to the implementation of RRI in the university governance. The tradi-
tional dual orientation of the central government level and of the aca-
demics in universities in more recent time has been addressed through
the introduction of new forms of hierarchical models and through ra-
tionalization processes, which are generally inspired by NPM principles.
The transformation let emerge the meso-level of governance (Deans and
Directors of Departments, centers, etc.) and organizational forms based
on alliances between universities and groups, blurring the existing in-
stitutional boundaries. How the transformation of research universities
interacts with the need to improve RRI at the governance level? Which
mechanisms would lead to introduce and maintain RRI reflexivity in the
knowledge production?

Another risk is the effect produced by RRI on the academic freedom
and institutional autonomy when the push of research universities is
toward excellence and impact. The downsize of RRI to a bureaucratic
fulfilment is an actual element in existing practices in order to gain le-
gitimacy before the society; however also the negative consequences
of interpreting the openness of research projects as to the basic idea,
hypothesis and methods to the public might conflict with the need to
keep confidential on certain research developments.

In sum, evaluation and its formative contribution are central to man-
age the transition in science and society relationships that RRI imple-
mentation could realize. An approach toward democratic evaluation as-
sumes participation of stakeholders and a number of activities to train
participants, and to allow a balanced debate between them, considering
also the needs of researchers and research organizations. (Patton, 2002).

However, for RRI entering the decision making process, universities
need to change the governance design in order to take on board ideas,
perceptions and values of different stakeholders, and to re-consider re-
sponsibility also for other functionalities such as teaching. In fact, any
progress toward building a ‘responsible university’ must also consider
how far RRI affect the education mission. Finally, how to harmonize the
quest for responsibility with the autonomy (institutional and individual)
in research activity is definitely an open issue.
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ESTABLISHING AN EVALUATION
FRAMEWORK FOR PROMOTING
GENDER EQUALITY IN Ré&

SUSANNE BUHRER, CHENG FAN, FLORIAN HOLZINGER, SYBILLE REIDL, MARTINA SCHRAUDNER, KATHARINA
HOCHFELD, EVANHTIA K. SCHMIDT, JORG MULLER, DORA GROO AND RAIMUND BROCHLER

INTRODUCTION

FFORTI (=Establishing an Evaluation Framework for Promating
EGender Equality in R&l) is an EU funded H2020 project that star-

ted 1st of May 2016 and will last until April 2019. The authors
will present the overall aim and approach of this project.

The EFFORTI consortium consists of six partners representing a wide
range of different institutional types; namely contract research organiza-
tions (Fraunhofer Society, Joanneum Research), universities (University
of Catalunya, University of Aarhus), a NGO (Association of Hungarian
Women in Science - NaTE) and a company (Intrasoft), distributed all over
Europe (Germany, Austria, Spain, Denmark, Hungary, Luxembourg).

The aim of the project is to systematize and deepen knowledge on
the scope, relevance, effectiveness and efficiency of gender equality (GE)
policies on Research, Technology Development and Innavation (RTDI) by
designing a common analytical framewark. It will provide

e Evidence for the effectiveness of GE policies to promote gender
equality and structural change in RTDI

e Evidence for the interrelations between GE in RTDI and the
quality of RTDI processes and outputs.

e A smart combination of gender equality and RTDI indicators by
advancing the state of the art in measuring gender equality and
RTDI performances.

e A thorough contextual analysis of evaluated policies and their
outputs and impacts on the national and organizational level.

EFFORTI aims to measure the progress in the area of gender equality
and RTDI policy, including the stock taking and further development of
tools, methods and criteria to evaluate gender equality policies in na-
tional RTDI systems. The latter will comprise the development of a ro-
bust set of guidelines that may be used at all relevant policy levels (EU,
national, regional) in Europe and correspond to different palicy phases
(design, implementation, monitoring, evaluation, etc.). The ultimate aim
of EFFORTI is to contribute to better GE policy making across Europe by
analyzing a broad range of different GE policy measures with regard to
their impacts on gender equality, research, innovation and competitive-
ness, but also on the solution of Grand Challenges and the promotion of
responsible research and innovation (RRI).

THE APPROACH

In our concept and approach we combine the evaluation of gender
equality policies with the most recent approaches of RTDI evaluation in
order to make the best use of mutual exchange and learning. Specifically,
we are going to figure out the links between policies aiming to promate
gender equality - through three main objectives (more women in R&D,
women in leadership positions and integration of a gender dimension in
research content and curricula) - and a variety of impacts on research
and innovation.

With the rise of the idea of evidence-based policy-making (e.g. Nut-
ley et al. 2002; Solesbury 2001; Sanderson 2002), expectations have gro-
wn regarding the use of scientific evidence in policy-making. At the same
time, establishing causal relationships between policy interventions and
observed changes pases a theoretical challenge as well as empirical and
methodological problems. One approach to address these challenges is
the theory-based impact evaluation approach (TBIE): In theory-based
impact evaluation (TBIE), causality is often defined as a problem of con-
tribution, not attribution. ,Why and how" questions are typically being
asked instead of ,how things would have been without” like counter-
factual approaches do. The goal is to answer the ,why it works” question
by identifying the theory of change (,how things should logically work
to produce the desired change”) behind the program and assessing its
success by comparing theory with actual implementation.

The ,theories” to be investigated on how gender equality and RTDI
outcomes interrelate (intervention logics), which in turn link the alloca-
tion of resources to the achievement of intended results and — finally
— impacts are still to be developed.' The actual results of GE policies
will depend bath on policy effectiveness and on other context variab-
les. An essential element of policy effectiveness is the mechanisms that
make the intervention work. Mechanisms are not the input-output-result
chain, the logic model or statistical equations. They concern, amongst
others; beliefs, desires, cognitions and other decision-making proces-
ses that influence behavioural choices and actions. Context factors are
organizational structures and cultures, as well as national and regional
structures, capabilities and policies. The application of a theory based
impact evaluation approach will allow us to take these different levels of

1 These might be complemented by academic theories about public interventions and already existing empirical evidence from former evaluations and impact

assessments.
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influences on policy effectiveness - mechanisms and context - systemati-
cally into account. Furthermore it allows us to develop context sensitive
and policy specific thearies of change.

In conventional RTDI impacts assessments, economic impacts are the
core, even if they are hardly possible to assess due to long-term effec-
ts and complex environments. But due to a shift in policy-making and
programs during the last years (mission orientation, Grand Challenges
etc.) it became obvious that different kinds of impact dimensions have
to be considered much more, especially societal, system effects and
behavioral additionality. In the EFFORTI context, social impacts seem to
be particularly important, as they may include many dimensions such
as new jobs, behavioral aspects like the promotion of innovation and
entrepreneurial mentality, the awareness of societal needs, a better in-
tegration of the public in RTDI processes, acceptance of gender equality
measures, changes in the gendered substructures of organizations or at-
titudes towards a better integration of gender in the innovation system.

The work is divided into different work packages: In a first step we
will map the national GE and RTDI systems of the countries investigated
in EFFORTI. Afterwards a first version of an evaluation framework will be
developed which is validated through case studies. The final product is
an evaluation toolbox.

Considering this heterogeneity between the selected countries we
will conduct a thorough context analysis to describe the structure and
governance of each national innovation system focusing on its relation to
GE policies in RTDI and to determine how national ,welfare and gender
regimes” (Lewis 1999, Betzelt 2007, Pascall 2008, Plantenga 2014) struc-
ture GE in RTDI in general and the academic and scientific career oppor-
tunities of women in particular. Moreover the existing GE policies in RTDI
in each country will be mapped and analysed how they are related to
the overall ,welfare and gender regime” and the structure of innovation
systems. It will be also important to develop an understanding of evalu-
ation cultures in each country and to map existing evaluations especially
of GE policies in RTDI.

The development of a common evaluation framework for GE measu-
res is the purpose of the next work package. The preliminary model and
evaluation framework, EFFORTI 1.0., is tested and refined through case
studies in the analytical validation phase. An adequate evaluation mo-
del will be validated and improved during the entire project period. The
starting point is based on the purpose of the GE measures, the corres-
ponding initiatives, their implementation activities, and their intended
and unintended additional effects, i.e. objectives, inputs, throughputs,
and outputs, effects and impacts. Inputs may be influenced by the policy
context, throughputs by the organisational contexts and outputs, results
and impacts by research team contexts. The contexts thereby influence
the effectiveness of the GE measures, and how efficient GE measures are
in a given national or European context.

In the logic model underlying EFFORTI 1.0., the process is seldom
linear, and even though an influence of an initiative is identified, it may
also include feedback, reinforcement and external political and/or sys-
tem or other context influences. As a method to find systematic effect
loops in the evaluations of GE initiatives, the analyses of existing GE me-
asure evaluations and field specific guidelines will be supplemented with

a comparative analysis of cases approach that uses fsQCA to identify
such patterns.?

This process will result in a model and evaluation framework — an
gvaluation toolbox EFFORTI 2.0. The evaluation toolbox will most likely
contain:

e a clear definition of the relevant concepts of GE policies, and
evaluation subjects (e.g. RTDI and GE outputs, outcomes and
impacts in the short-, mid-, and long-term);

e suggestions for suitable methods and methodologies to ,meas-
ure” the different types of results;

e |imitations and restrictions of methodologies and indicators;

e 3 definition of important contextual variables like the organiza-
tional culture and the national policy environment;

e guidelines for all phases of the design of relevant GE policies,
i.e. the ex ante assessment of potential impacts, the monitoring
and evaluation of outcome and impacts and on how to re-design
or adopt the GE policies according to the organizational needs

The final result, the EFFORTI toolbox, allows the user to access the de-
veloped evaluation concepts and methods and learn how to apply them
in their required context. The purpose of the toolbox is to provide policy-
makers and science managers with a broad information and consultancy
tool on evaluation methods and tools for GE policies. They should find
answers to questions on how to evaluate their policies in question, how
to choose meaningful indicators etc. and how to proceed with the results
of the evaluation, for example for the re-design of existing measures or
the design of new ones. Further elements will also be accessible on the
website: a toolbox with international good practices from different areas
and countries.

EXPECTED RESULTS

EFFORT! will contribute to a better understanding of the impacts
of current GE policies. It will help adapt GE policies and increase the-
ir efficacy, leading to an improved research intensity, productivity and
responsibility and furthering the progress towards the achievement of
the European Research Area. Furthermore, it will provide evidence of
good practice but also concepts and tools for monitoring and evaluating
GE policies and their effects on RTDI. It will therefore advance the dis-
cussion and the state of the art of measuring impacts of GE policies on
RTDI by providing a comprehensive evaluation framework including an
empirically tested and validated set of indicators and clear methodologi-
cal guidelines on how to apply these indicators.

EFFORTI combines the theories, models and practices from GE eva-
luation with the most recent RTDI evaluation approaches. In particular
we intend to investigate not only how GE can be improved and its effec-
ts on research and innovation outputs like number of publications and
patents, but especially RRI-related concepts like the contribution to
addressing Grand Challenges, public engagement etc.

Secondly, in order to overcome the well-known limits of conventional
evaluation and impact assessment approaches, we will make use of the

2 fsQCA is especially well suited for analysis of indicators based on qualitative data and has a distinct advantage in being able to identify combinations of
factors and strategies that lead to successful outcomes. Unlike linear thinking fsQCA assumes that there can be multiple configurations of strategies for
reaching good outcomes and that these configurations are context dependent.
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concept of theory based impact evaluation which is reflected in a sophis-
ticated logical modelling of contributional links, the extensive considera-
tion of the respective national and organizational framewaork conditions
and finally a sound qualitative approach based on case studies and their
validation.

In this regard, EFFORTI seeks to highlight, conceptualize and finally
better understand the importance of broader systemic framework condi-
tions for the effectiveness and efficiency of GE policies. It takes context
and heterogeneity seriously. Furthermore it will provide a better unders-
tanding on how GE policies are working and achieving their impacts.
Thus it will enable learning by stakeholders, policy makers and program
managers.
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IMPACT ASSESSMENT AND

GRAND CHALLENGES

MAGNUS GULBRANDSEN, JAKOB EDLER AND JORDI MOLAS-GALLART

he 2016 Open Evaluation conference aims to provide knowledge

foundations for policy evaluations within research, technology

and innovation policy, and there is a special Theme on societal
impact and societal challenges (Theme number 2) which this paper int-
ends to contribute to. Our paper fits in between the societal challenges
sub-theme and the impacts of agricultural research sub-theme. We take
a somewhat broader outlook on impact than just related to agricultural
research. At the same time we acknowledge that agricultural research is
a particularly interesting area due to its long traditions for impact assess-
ment and the promising recent methodologies for impact assessment
developed especially related to the French INRA institute (Joly et al.
2015; Gaunand et al. 2015). It can also easily be tied to societal challen-
ges related to health, food supply and more.

A long-standing debate in science policy has been how to prioritise
between fields of science and between research institutions (Weinberg
1962a and b). In a time of increasing research budgets such as the first
two-three decades after WW?2, this prioritisation was relatively easy, lea-
ding to a fairly stable and path-dependent balance between long-term
research steered by researchers’ own agendas and research steered by
various societal needs. Evaluations in this context largely served to moni-
tor the system and identify fields and organisations where extraordinary
policy efforts could improve quality or reward high performance.

But since the first post-war crisis in the 1970s and not least in the
current one, the emphasis on hard priorities has become stronger. The
dominating current rationale is that of “grand challenges” denoting fun-
damental international and shared problems where research and innova-
tion are seen as major activities in large-scale concerted societal efforts
(Kuhlmann & Rip 2015). Research evaluations have become a clearer
instrument in distribution of resources between fields and organisation,
and they have increasingly included measures of the effect and impact
of research in society rather than intra-scientific characteristics only.
Impact is high on the agenda and has become a central legitimisation
for research and innovation support. But grand or sacietal challenges
are often also very broad and fuzzy, sometimes barely operationalised
beyond terms such as “aging population”, “global health” and “climate
change”. There is a need to disentangle this further in order to make
sensible evaluation designs.

RESEARCH AIM AND QUESTIONS

This paper aims to instigate a comprehensive and conceptual discus-
sion of the relationship between impact (assessment) and grand challen-
ges. We want to put forward a number of propositions for debate in the
research evaluation community, and we want to shape a future-oriented
research agenda about impact. Our context is a joint project with long-
term (8 year) funding set up to conduct new and ambitious empirical

research on research impact. The main ideas are to bridge the gap bet-
ween diverse impact assessment frameworks and to carry out longitudi-
nal studies highlighting in particular the absorptive capacity and uptake
of research by users.

Even though there is plentiful knowledge about diffusion, use and
impact of research and its results, there is still a widespread and well-
founded belief that analysts have not cracked the problem of research
impact assessment in a way that it is useful for palicy makers. We argue
that the main reason for this is fragmented research on the nature and
modes of impact (different communities/perspectives, ad-hoc evalua-
tions) and that fragmentation has restricted knowledge accumulation.
Through discussions in the RTI evaluation community, drawing on ex-
amples and experiences from many different countries, we will strive to
find new ways of reducing the fragmentation in the field of impact stu-
dies and new ways of tying impact to the framework of grand challenges.

DEFINITIONS

Research impact and research impact assessment is a broad area of
research which over the last fifty years has generated substantial know-
ledge about different kinds of impact and the different ways investments in
research influence economic, political, social, cultural and environmental
developments (Godin & Dore 2004, Donovan 2011). Since investment in pu-
blic and private research can have, in theory, many differentimpacts in very
different sectors of society, the conceptual and methodological approa-
ches to research impact assessment are correspondingly heterogeneous.
The current state-of-the-art is to address impact through a combination of
quantitative and qualitative data and to see impact as a heterogeneous
phenomenon related to multiple stakeholders (Bornmann 2013).

THEORETICAL FRAMEWORKS

Roughly speaking, four different communities have been engaged
in impact studies. The first, oriented at economics of R&D, has looked
mainly at economic effects and has attempted to study the returns on
public and private investment in research and development (R&D). The
impact that private sector R&D has on the economic performance of
firms and the economy at large has been a persistent theme both in
public debate and in research on the economics of R&D and innovation
(Mansfield 1990, Salter & Martin 2001). Empirical research indicates that
social returns from R&D investments tend to be substantially higher than
the potentials for the firm (Griliches 1995, Jones & Williams 1998). This is
related to the partly non-appropriable and public nature of technological
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knowledge that leads to spillover effects on later research and by incre-
asing productivity of other economic activities (Griliches, 1995; Geroski,
1995; Jones and Williams, 1998; Hall et al. 2010).

We define social impact studies and research evaluation as the se-
cond relevant community. Its starting point is the understanding that
research impact is heterogeneous and denotes more than “economic
benefits” and involves many different stakeholders (Bornmann 2013). In
addition to impact heterogeneity, other central challenges are related to
latency, causality and attribution (Buxton 2011; Martin 2007). A range
of new approaches to research impact assessment have been designed
and implemented to deal with such challenges. The “Payback Frame-
work” looks at different types of impact over time (Buxton & Hanney
1996, Donovan & Hanney 2011), the SIAMPI effort focuses on “produc-
tive interactions” between researchers and external stakeholders (Spaa-
pen & van Drooge 2011; Molas-Gallart & Tang 2011), and the ASIRPA
approach combines qualitative and quantitative data to gain insights
into how different forms of impacts often appear together for different
beneficiaries (Joly et al. 2015; Gaunand et al. 2015).

A third relevant community has studied knowledge exchange and
science-based innovation. Here, a central perspective is the diversity of
channels that academics and stakeholders use to maintain interactions
and communicate with each other (Perkmann et al. 2013; Abreu & Gri-
nevich 2013; Thune et al. 2015; Olmos-Pefiuela et al., 2014). Empirical
investigations indicate that the volume of knowledge exchange activities
is relatively similar across different fields of science (Hughes & Kitson
2012). However, the channels or tools used for knowledge exchange dif-
fer markedly by fields of science, as do the types of stakeholders who
are perceived as the most important partners (Abreu & Grinevich 2013;
Thune et al. 2015; Olmos-Pefiuela et al., 2014; Ramos-Vielba et al., 2015;
Upton et al. 2014).

Finally, there is a diverse community that has conceptualised how
specific products and technologies emerge over a long time period (e.g.
Dosi 1982; Blume 1992; Bijker 1995). Technical change is seen as a sacio-
technical transformative process that involves not only changes in tech-
nology and the related scientific knowledge base, but also transformati-
on in the social context in which the technology is embedded. It has for
example been shown how scientific breakthroughs in medicine influence
and are influenced by learning in medical practice and by new techno-
logies and products, conceptualised as three “co-evolving pathways”
(Morlacchi & Nelson 2011).

METHODOLOGICAL APPROACH
AND OUTCOMES

With these four communities in mind, we aim to set up a number of
tensions and questions for debate concerning impact assessment and
grand challenges. A non-exhaustive preliminary list is the following:

e There seems to be a major gap between qualitative and quan-
titative approaches to impact assessment; is it possible to find
some new approaches to combining the two? The ASIRPA ap-
proach seems promising but is mainly tested on the impact of
one specific research organisation in one specific area (agri-
culture), and scaling the methodology up may pose problems.
Large-scale databases and big data approaches may provide a
link.

e \What s the relationship between impact and grand challenges;
for example, can high impact with respect to some of the grand
challenges (particular health issues, environmental issues and
s0 on) be traced to research that was funded specifically to deal
with these challenges, or to other types and areas of research?
How can non-intended (pasitive and negative) impacts of grand
challenges-legitimised research be understood and dealt with?

e Responsible research and innovation (RRI) is an approach that
seems to be favoured in policy communities discussing grand
challenges; the approach entails discussing effects and impacts
between many different stakeholders in an early stage of the
research and innovation process. Can impact studies learn from
the RRI approach and vice versa?

These are examples of issues we want to highlight and discuss in the
final paper and at the Open Evaluation conference —and these are issues
that have both a fundamental interest for the researchers who study
science, technology and innovation and for the policymakers and other
practitioners who work in this area.
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e can observe an increasing role for estimating impacts of
RDTI subsidy programmes over the years. Because of the
rising need for legitimacy over the use of public money, po-

licy makers have been asking for more impact assessments as a basis for
evidence-based policy making. This has also resulted in a new approach
to handling public finances, which is subsumed under the heading of
Jresults-oriented management of public finances”, and we have also
seen a rise of the demand to respond to pressing sacietal challenges.
This taken together means that more detailed information of the whole
spectrum of impacts needs to be provided.

Thus, evaluations of RDTI policies have increasingly covered impacts
on innovation and competitiveness, or cooperation structures between
stakeholders like industry-science links. The results of these evaluations
have also played a pivotal role in discussing the further direction of sci-
ence policy. More recently, we can observe an increasing pressure to
include also further dimensions like impacts on the environment, some
of which are now increasingly incorporated. The least developed dimen-
sion of the ‘triple bottom line" is the social impact dimension of research
into RDTI, of which some are mentioned under the themes ‘passenger
mobility” and ‘freight mobility" in the portfolio of the Federal Ministry for
Transport, Innovation and Technology (bmvit). These are direct effects
like the accessibility of the transport system or ensuring the provision
of goods and services, and more indirect effects like social cohesion or
health impacts.

In the light of the above, this study aimed to develop a conceptually
and empirically sound intervention logic to capture the potential social
impacts caused by subsidy programmes to advance mability research. By
doing so, we aimed to answer the following questions: (a) which relevant
social effects and/or impacts are caused by project results of mobility re-
search programmes, and (b) which methods and indicators can be used
to represent those social effects. The draft model was fed back to the
research community via expert interviews, and a further developed ver-
sion empirically tested using case studies for selected research projects
funded under the past and current mobility research programmes.

Starting from the state of the art of capturing social effects in diffe-
rent research fields, the study not only developed the conceptual model
for the specific policy purpose, but also an appropriate methodological
tool to capture social impacts in the sense of a “qualitative scoping” (EC
2015), and made some initial allocation of potential indicators to the in-
dividual impact dimensions based on the conceptual model. The model

is based on an initial idea by Jones and Lucas (2012) to separate social
effects from distributional effects and conceptualise the latter to be a
cross cutting dimension through all ather social effects (and indeed also
economic and environmental). On that basis, we tried to enhance the
analytical concept and applied it to the field of personal and goods mo-
bility research/policy.

Further, the methodological tool was successfully tested and can be
applied in the future in a wider context. Defining a coherent indicator
framework is more challenging, because the whole breath of the diverse
projects funded needs to be covered to decide whether specific indica-
tors can be generally applied at the project level, and thus aggregated
to the thematic and programme levels. This needs to be the topic of a
future study.

Basically, we follow the approach suggested by the European Com-
mission (EC 2009, 2015) to define a relatively simple process with three
steps: (1) Identification of impacts; (2) Qualitative assessment of the
more significant impacts; (3) In-depth qualitative and quantitative ana-
lysis of the most significant impacts. In this project, we developed a the-
oretically sound basis for a ‘qualitative scoping’ to respond to step one
and two. The results from the projects can be aggregated to thematic
fields and the whole subsidy programme. This result can form the basis
for a decision to concentrate in a further step to investigate the main
and/or most interesting social impacts in more detail.

Partly following the argumentation of an expert commission for the
EC and OECD (2015) that ,adopting a measuring process rather than im-
posing specific metrics or indicators” is a fruitful way forward, we also
see that public authorities do need measurable indication of which ef-
fects their policies are initiating. Still, one needs to be cautious about a
possible over-quantification of potentially spurious effects. This is why
we suggest using quantitative indicators only for well-established links
of causation, where attribution is credible and these are preferably ac-
companied by qualitative assessments to support the argument. Other-
wise, qualitative indication of effects seems to be the more promising
path to follow.

In summary, the empirically validated model does not only contribute
to the conceptually underdeveloped question of which and how to cap-
ture sacial effects of RDTI mobility programmes, but can also be adapted
to other thematic fields without too much effort.
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SUMMARY

e propose a novel way to understand evaluation of challen-
ge-oriented research. We argue that challenge-oriented re-
search requires specific modes of governance and research
evaluation. Challenge-oriented research goes beyond conventional the-
matic or mission-oriented research programming. It concerns broader
transformations in society, for instance the transitions towards sustai-
nable energy systems or sustainable agriculture. It necessarily involves
a broad range of stakeholders who may have different views on what
the problem is and how it should be approached. Challenge-oriented re-
search is part of a complex, non-linear, long-term, open-ended and con-
tested transformation journey. This should be reflected in the governance
and evaluation of this mode of research. We argue that ‘joint’ and ‘in
itinere” evaluation is crucial to learn how and what research contributes
to broader, systemic transformations in society. It is also a necessary in-
gredient in building trust between various research funders, multiple re-
search performers, users and other stakeholders that research helps so-
ciety to move forward a step in the (open-ended) transformation journey.
For this type of research, traditional ways of research evaluation do
not suffice. New evaluation methods and practices have been developed
over the last years. But so far, the experience with these methods for
the evaluation of challenge-oriented research is limited. We argue that
understanding evaluation as a joint governance process is key. We pre-
sent a number of projects concerning evaluation of challenge-oriented
research and the lessons learnt.

INTRODUCTION

Science is increasingly called upon to contribute to finding and de-
veloping solutions for grand societal challenges. Scientific research is
perceived as an integral part of innovation journeys (Van de Ven et al,
2008) towards innovative solutions. It has become more important for
scientists to demonstrate how they help shape such innovation journeys
towards finding solutions for societal challenges and problems.

Typically, societal challenges require broader transformations in soci-
ety, for instance transitions towards sustainable energy systems or sus-
tainable agriculture. Individual research projects and programmes need
to contribute to such broader transitions. Moreover, researchers need
to show the quality and relevance of their research to a broad range of

stakeholders who may have different views on what the problem is and
how it should be approached.

New modes of scientific research have emerged that allow for a chal-
lenge-oriented approach and a more effective incorporation and enga-
gement of society (Gibbons et al. 1994, Nowotny et al. 2001). Science is
becoming more ‘open’ for the involvement of other academic disciplines,
research institutes, businesses and societal organisations. Challenge-
oriented research is typically transdisciplinary and based upon collabora-
tion and co-creation by various actors. This differs from mission oriented
research, such as the Man on the Moon or the Manhattan projects. It
refers to wicked problems, such as poverty in the ghetto. According to
Nelson (1977), putting a man on the moon was a ‘simple’ problem: there
was general agreement on the problem, there was a single owner of the
praoblem, and there was a single technological solution. The ghetto is a
wicked problem: every stakeholder has its own visions and perceptions
of the problem, there is no clear owner of the problem, and there are no
clear solutions nor can solutions easily be translated from one ghetto to
the next. Challenge-oriented research is part of a complex, non-linear,
long-term, open-ended and contested transformation process.

As part of these new modes of research, new governance arrange-
ments have been developed to guide and steer research towards societal
needs. For example when a broader and more diverse range of stake-
holders is involved in agenda and priority setting. The Dutch National
Research Agenda (2016) is an interesting example, where citizens were
asked to contribute research questions as well. Medical charities in the
Netherlands have developed practices to include end-users (patients,
doctors, carers) in agenda setting and project selection. Funding and
spending arrangements increasingly include a more heterogeneous mix
of parties. This includes co-funding by various public and private sector
actors as well as allocation to multi-party (public-private) consortia with
complementary research and innovation actors. Finally, new arrange-
ments for knowledge sharing and intellectual property have been deve-
loped (open access, open data), that still have to find a balance between
pratection and sharing.

New governance arrangements for challenge-oriented scientific re-
search require new methods to evaluate the quality and impact of re-
search. Conventional evaluation methods that primarily focus on scienti-
fic excellence and that are based on peer-review and scientometrics (e.g.
journal impact factors, citation impact analysis), do not suffice. Scientific
excellence is in most, if not all, cases only one element, or one type of
activity, or one quality of the research.
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CHALLENGE ORIENTED
RESEARCH REQUIRES A NEW
EVALUATION APPROACH

Evaluation of challenge-oriented research relates to both the know-
ledge produced and its subsequent use, as well as the process of
knowledge co-creation. It takes into account how, and to what extent,
research contributes to shaping promising and/or effective innovation
journeys that further societal transformations. In other words, challenge-
oriented research requires a sophisticated theary of change.

Over the years research evaluation methods and systems have been
designed and implemented that include stakeholders and that acknow-
ledge the contribution of research to societal challenges (Donovan 2011,
Bornmann 2013). Examples in practice vary and refer to ex ante as well
as ex post evaluations. From ex ante evaluation of broader impacts in the
US (National Science Foundation (NSF) proposals), pathways to impact
in the UK (Research Councils UK (RCUK) proposals) and knowledge uti-
lization in the Netherlands (research council NWO proposals), to ex post
evaluations of social impact in the UK (Research Excellence Framewaork
(REF) 2014) and relevance to society in the Netherlands (Standard Evalu-
ation Protocol (SEP) 2015-2021).

In general, broader impact of research has become one of the key
evaluation criteria in research evaluation by research funding agencies.
In most of these cases the research is not driven by a specific challenge.
Itis up to the researcher to formulate a challenge or impact. At best, the
funder has indicated the types of impacts, processes or stakeholders that
are within the limits of what the funder has defined as impact. This is in
line with the key condition of academic freedom. For challenge oriented
research, however, the stakeholders involved are engaged in a joint in-
novation journey. The impact they aim for, is jointly decided and relates
to the challenge. A theory of change relating to this impact can play a
central role in evaluation.

THE CLOSE RELATION BETWEEN
EVALUATION AND GOVERNANCE:
THEORY OF CHANGE

At present, the question of what impact to evaluate, is often answe-
red by propasing indicators that are available and quantifiable, such as
patents or spin-offs. The challenge is to ensure that a realistic perspecti-
ve on impact forms the basis of an evaluation. This is a joint effort, that
includes the challenge that drives the funder(s). A related challenge is
the development of adequate evaluation criteria, evaluation questions,
indicators and methods. Again, this is a joint effort. A final challenge is
to organise the involvement and engagement of multiple stakeholders
in evaluation. This goes well beyond extended peer review. The conse-
quence is that one has to take into account the variety of interests, pos-
sibly conflicting, of all included.

So the picture becomes even bigger. From evaluation of research
excellence alone — that can be done through peer review — through
evaluation of societal impacts — with the inclusion of stakeholders — to

evaluation as a joint pracess with all involved — including the funder —
and with a central focus on the challenge. Evaluation thus relates to far
more than research alone.

Looking at evaluation this way, evaluation and governance are very
similar. That might sound uninviting to some, but Hill and Lynn (2005)
propose a non-hierarchical form of netwark-governance when they state
that “governance as an organizing concept for public management re-
form reflects a widespread, though not universal, belief that the focus
of administrative practice is shifting from hierarchical government to-
ward greater reliance on horizontal, hybridized, and associational forms
of governance”. Kuhimann and Rip (2014) call for a tentative concept
of governance for challenge oriented research, that is preliminary (tem-
porarily limited). They argue that learning processes are key. A theory of
change can support this form of governance.

A theory of change (Rogers, 2014) explains how an impact is un-
derstood to come about. It is a shared narrative concerning the cau-
sal relation between inputs, activities, outputs and impact. It is a joint
understanding of the innovation journey and is best developed by all
involved and affected. This includes research funders, research perfor-
mers, intermediate and end users of research results. Note that research
funders have a stake regarding the challenge that they have addressed
in their funding instrument. They can be regarded as spokesperson for
the challenge addressed.

Developing and using a theory of change can be regarded as a ho-
rizontal form of governance. From the theary of change, a number of
gvaluation or monitoring questions can be identified (Spaapen and Van
Drooge, in preparation). These can relate to elements of the theory of
change for which there is no evidence yet (Rogers, 2014). Activities or
outputs, when understood as part of the theory of change or of the inno-
vation journey, can serve as indicators in itinere, or on the way. They can
be used to monitor the progress and route in the course of the project.
In case the results differ from what was expected the theory of change
can support learning. As a consequence of the learning, the theory of
change can be adjusted. Douthwaite (2016) provides an example of an
adjustments of a theary of change.

EXAMPLES OF EVALUATION
AND GOVERNANCE

One approach that seems particularly suited for the evaluation of
challenge-oriented research is Participatory Impact Pathways Analysis
(PIPA). Theory of change is the central element in PIPA. It was developed
from earlier ideas in programme theory and pioneered within the Con-
sultative Group on International Agricultural Research (CGIAR) Challenge
Programme on Water and Food (Douthwaite et al. 2007a; Douthwaite
et al. 2007b from WorldFish). PIPA has been applied in a number of dif-
ferent contexts, originally to plan and monitor the impact of research
for development projects, but also for other types of challenge-oriented
research. Not all experiences with PIPA were entirely satisfactory, see for
instance Spaapen and Van Drooge (2015) and Triomphe et al, (2015). We
have used the lessons from these experiences in two projects that we
have been involved in.

We developed an evaluation protocol for the monitoring and evalu-
ation of a number of applied research organisations in the Netherlands.
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The development of the protocol involved extensive discussions with the
ministries involved (funders) as well as with the research organisations.
In the previous protocol, the ministries were at a great distance of the
evaluation. In this protocol, the ministries are still not directly involved
in the evaluation itself, but the process is designed in such a way that
their goals and challenges play a crucial role during evaluation (Deuten
etal, 2015).

Medical charities in the Netherlands feel a growing pressure from spon-
sors and patients to show how their activities have an impact. They have deve-
loped practices to improve the focus in research projects and programs on so-
cietal impact, especially in the phase of agenda setting and project selection.
However, they still experience that once a project is approved, many of the re-
searchers are more focussed on academic excellence than on societal impact.
Some charities have indicated the need to redefine their role in the phase of
research. We have developed a joint warkshap for research managers of the
charities and researchers in order to develop new forms of governance, speci-
fically new evaluation and monitoring approaches, for the challenge oriented
research projects of the charities.

A final experience that we will reflect upon is an effort that we
haven't been involved in directly. It illustrates how governance and eva-
luation go hand in hand. A major mission oriented research organisation
in the Netherlands has changed the way research and researchers are
evaluated. (Benedictus and Miedema, 2016) The mission of the organisa-
tion is central to the evaluation. Research excellence is still an important
criterion, but contrary to before, it is by far not the only criterion. The
development of this new approach included discussions and inclusion
of researchers, as well as major stakeholders, users as well as funders.
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ASSESSING AND EVALUATING NEW
MISSION-ORIENTATED R&D PROGRAMS:
REQUIREMENTS, FRAMEWORKS AND

A REVIEW OF RECENT EXPERIENCES

K. MATTHIAS WEBER AND WOLFGANG POLT

INTRODUCTION

n recent years, and in an increasing number of countries we could
Iobserve a shift from structure-oriented R&D funding programs that

were dominant in the past 20 years, aiming to enhance the ability
of systems to generate innovation “per se”, to funding initiatives that
are supposed to help tackle major, often long-term, societal challenges.
While these “new” mission-oriented R&D programs (MOPs) may share
an explicit thematic goal-orientation with the “old” mission-oriented
programs of sixties, they are not solely guided by technolagical, but pre-
dominantly by societal targets.

With this change of the purpose of R&D, the requirements for their
evaluation have equally changed. To this ads, triggered not least by the
European Court of Auditors, a stronger emphasis put by public authori-
ties on the ex-ante assessment of expected or likely impacts of policy
initiatives, which complements the well-established requirement of ex-
post evaluation.

This new situation raises a number of fundamental challenges for
ex-ante impact assessment and subsequent impact evaluation, because
new mission-oriented programs show a number of specific characteris-
tics, such as the need for policy mixes, which turn them into “systemic
policies in a nutshell”.

Recently, a conceptual and methodological approach has been de-
veloped which provides a frame of reference for impact assessment and
impact evaluation of new mission-oriented programs (Weber and Polt
2014), but the empirical validation has been missing so far. This paper
aims at revisiting some recent of the Austrian, European and OECD expe-
riences, and at extracting lessons on the potential and the limitations of
assessing and evaluating new mission-oriented programs. The analysis
points to some converging insights across these cases, but also to dif-
ferent levels of aspiration that assessments/evaluations could strive for.

KEY FEATURES OF NEW
MISSION-ORIENTED
R&D PROGRAMS

New mission-oriented R&D programs show a number of specific fea-
tures that need to be taken into account in their impact assessment and
evaluation (see Foray et al. 2012; Dachs et al. 2015):

e Most recent MOPs — corresponding to the nature of societal
challenges — are addressing issues that are broader in nature
and scope than earlier technology-centered variants of MOPs.
They involve a multitude of actors and stakeholder and deal
with much longer time-harizons. This has considerable bearing
on the role and weight of public and private actors, but also of
other stakeholders.

e [t has also become a frequently used design feature of MOPs
that they span from basic research all the way through diffu-
sion and implementation, hence the whole innovation (policy)
cycle. This is because the ambition of MOPs is not just to foster
innovation, but to trigger processes of socio-technical change
that require the diffusion of the innovations in question, as well
as wider systemic changes to happen.

e This in turn requires the coherent use of a substantial number
of the instruments available in the toolbox of RTI policy and
beyond, ranging from programs stimulating (oriented) basic
research to the development of business models which would
foster a rapid up-take of the respective technology. Especially
demand-side instruments come into play here, as well as secto-
ral or thematic policies in key areas such as energy, health, ag-
riculture, or environment. The choice of the appropriate ‘policy
mix' might again differ between the areas (e.g. aging societies,
food-safety, climate change etc.)

e In the same vein, the goals and objectives of MOPs have be-
come diverse. In contrast to single-issue programs like the
often-cited role model of the earlier types of MOPs (e.g. the
Manhattan and the Apollo programs) even programs confined
to one field or topic (e.g. the US energy programs) are expected
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to serve multiple goals, ranging from the mission in the nar-
row sense to commercial effects at the level of the individual
participating firm to effects on other policy areas like national
security and the like.

REQUIREMENTS AND
CHALLENGES OF IMPACT
ASSESSMENT AND
EVALUATION OF MOPS

These characteristic features of MOPs point to some important
challenges for impact assessment and evaluation. First, while typical
economic micro-level effects can be analyzed with the help of well-
established assessment and evaluation methods, this systemic policy
approach typical of MOPs poses considerable challenges for the assess-
ment of impacts with regard to higher-order mission goals: First of all,
the impact of MOPs has to pass through different stages before it can
actually exert an influence on new mission goals. The immediate impact
of a mission-oriented R&| program occurs at the level of the participat-
ing firms or research organizations, where new research results are pro-
duced and — at least in some cases — innovations are introduced to the
market. However, it is only after widespread adoption and diffusion of an
innovation in the target system that an impact of a mission-oriented R&!
program on higher-order mission goals can be observed. In several cases
of MOPs, far-reaching transformative changes in the target system are
needed to realize mission goals; changes that can at best be triggered
and facilitated by research and innovation.

Secondly, for mission goals to be realized, complementary changes
are also needed at different levels of the target systems. Borrowing from
the multi-level perspective on socio-technical transitions (Geels 2005),
change processes in technological niches and for individual firms (micro-
level) can be distinguished from shifts in the socio-technical regimes
(meso-level), and possibly even at the level of socio-technical landscape
(macro-level). Most “new missions” funding programs tend to be defined
at the level of such meso-level socio-technical regimes. Realizing these
missions requires the widespread adoption and diffusion of innovations,
including a transformation of production and consumption practices.
Mission-orientation thus enhances a well-known problem of impact
assessment, namely the attribution problem. These programs thus call
for a different approach to impact attribution than single-target/single
instrument programs.

Third, given the long term time horizon until the impacts of MOPs on
mission goals materialize, and the uncertainty associated to both goals
and impacts, adaptation and learning need to become an integral part
of design and implementation of MOPs. The insights from a continuous
monitoring of systemic effects of innovation and diffusion at different
levels, as well as any improvements in the understanding of the mission
need to be fed back into the program.

These challenges ask for a different approach to evaluation (see Maz-
zucato 2015), a requirement which has been increasingly recognized, but
rarely put into practice.

AN INTEGRATED IMPACT ASSESSMENT APPROACH
FOR NEW MISSION-ORIENTED PROGRAMS

In order to guide the assessment and evaluation of MQOPs, we have
suggested a conceptual and methodological framework. Conceptually, it
points to different impacts levels and impact processes to be considered
(see Figure 1)1

¢ ‘Impact processes’: Impact pathways range from thematically
oriented, sometimes even basic, research to innovation, diffu-
sion and system transformations, with the latter two stages be-
ing particularly relevant to new missions goals. At the earlier
stages, RD&l funding directly affects the realization of research
and innovation activities in firms and research organizations, i.e.
at micro-level. Here, impacts can be measured rather directly
(though not always comprehensively). At the later stages, at
which mission targets are usually defined, effects only material-
ize to the extent that the innovations can be taken up (diffusion)
and transformative processes are induced.

e ‘Impact levels”: Contributing to the achievement of mission
goals implies changes to be realized at different levels, i.e.
changes at micro-level of individual behavior, as well as at
meso-level of structures and institutions, which in turn are em-
bedded in change pracesses at macro-level. In some cases, the
transformative processes may also affect this wider macro-level.

Figure 1: Conceptual framework of impact processes and impact levels

Impact level Micro-level Meso-level Macro-level

Impact process|

(Oriented) Basic Research

Impacts
on R&l goals

Innovation

P
Diffusion

P
Transformation Impacts

on mission
goals

Methodologically, it suggests a scenario-based approach to ex-ante
impact assessment, in order to take into account the openness, uncer-
tainty and contingency on systemic changes of future impacts. Ex-post
impact evaluation depends to a large extent on the framing of ex-ante
impact assessment, in terms of ‘tracing back’ (most likely in a case study
manner) specific impulses that were in the end strong enough to change
the system (e.g. by being able to identify for the effects of the results
from basic research to the achievement from mission-oriented research).
In doing so, ex-post assessment would be a source for general ‘policy
learning’, e.g. about the respective roles of basic research, social and in-
stitutional change and other dimensions that can drive systems change.

1 See Weber and Polt (2014) for further details on the impact assessment approach for MOPs, which we have labelled PESCA (Prospective & Adaptive Societal

Challenges Assessment).
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ANALYZING EXPERIENCES WITH
THE MOP ASSESSMENTS AND
EVALUATIONS USING THE PESCA
FRAMEWORK

QOver the past few years, some first impact assessments and evalu-
ations of MOPs have been conducted. In this paper, we will look into
selected a sample of experiences from national policy contexts (e.g. En-
vironmental Impact Assessment of Austrian Technology Programs, Joint
Programming Initiatives like FACCE or Urban Europe), European policy
(e.g. the consecutive Impact Assessments of FP 7 and Horizon 2020)
and OECD (recent work on impact assessment, applied to the evalua-
tion of system innovation policies), all aiming to (i) establish a rationale
for mission-oriented policies, (ii) in doing so, discussing a framework for
the assessment of these policies or (iii) even try to assess or evaluate
MQPs, in order to study the possibilities and limitations of assessing and
evaluating MOPs.

We will analyze these examples against the background of the (ele-
ments of the) PESCA approach in order to find out whether the approach
we had proposed is (at least partially) put into practice, what the experi-
ences are with the bits and pieces of the approach and into which barri-
ers and pitfalls the respective assessment processes have encountered.

These first experiences show that while there is still a lot of experi-
mentation going on with assessing and evaluating MOPs, two main di-
rections of work can be distinguished. On the one hand, efforts have
been made to fully embrace the challenge of exploring and analyzing
long-term system-level impacts using scenarios and madelling tech-
niques. Often, the more narrowly defined (and more easily measurable)
innovation-related impacts are distinguished from the more far-reaching
systemic impacts (using a mix of qualitative and quantitative impacts
scenarios or narratives). This direction could be called “comprehensive”
impact assessment/evaluation.

On the other hand, a more “evolutionary” approach of improving ex-
isting empirical indicator frameworks can be observed, aiming to trace
the different effects (from specific to systemic) that can be related to a
MQOP.

In the end, we will try to synthesize the findings of the cases into
recommendations for further development of the PESCA approach.
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VARIOUS APPROACHES TO MEASURING
BUSINESS INNOVATION:

THEIR
SOCIAL INNOVATION

ATTILA HAVAS

he proposed paper reviews business innovation indicators from

theoretical and policy perspectives. It discusses two widely

used sets of innovation indicators, their context and shortco-
mings with the main objective to consider if they can be followed as a
‘model” when designing social innovation indicators.

The main findings can be summarised as follows. Various economics
paradigms treat (business) innavation (if not neglect it altogether) in
diametrically different ways: they consider different notions as crucial
ones (e.g. risk vs. uncertainty, information vs. various forms, types and
sources of knowledge, skills and learning capabilities and processes);
offer diverse justifications (policy rationales) for policy interventions;
interpret the significance of various types of inputs, efforts, and results
differently, and thus — implicitly — identify different ‘targets’ for measu-
rement, monitoring and analytical purpases (what phenomena, inputs,
capacities, processes, outcomes and impacts are to be measured and
assessed).

The science-push model of innovation, reinforced by the sophistica-
ted —and thus appealing and compelling —models of mainstream econo-
mics emphasises the economic impacts of R&D-based innovation efforts,
advances the market failure argument and the concomitant set of policy
advice. Hence it focuses the attention of decision-makers and analysts
to the so-called ST mode of innovation. Measurement and monitoring
systems influenced by this way of thinking — most notably the Innovati-
on Union Scoreboard of the European Commission, but to a significant
extent several other attempts, too, e.g. the Global Innovation Index, and
the Technology Achievement Index compiled for the 2001 edition of the
Human Development Report — tend to pay attention mainly to the ST
mode of innovation, at the expense of the so-called DUI made of innova-
tion. Itis a major concern, however, as the latter one is equally important
from the point of view of enhancing productivity, creating jobs and im-
proving competitiveness.

In contrast, evolutionary economics of innovation — in line with the
networked model of innovation — stresses the systemic nature of inno-
vation and thus advacates rectifying any systemic failure that hinders
the generation, circulation and exploitation of any type of knowledge
required for successful innovation processes. This way of thinking has
influenced the measurement and monitoring practices of the European
Commission or the OECD to a significantly lesser extent than mainstream
economics.

RELEVANCE FOR CAPTURING

In sum, the IUS indicators in principle could be useful in settings whe-
re the dominant mode of innovation is the ST mode. In practice, however,
both the ST and DUI modes of innovation are fairly important. (Jensen
etal., 2007) Moreover, the so-called Summary Innovation Index — calcu-
lated from the 1US indicators — does not provide sufficient information
to assess a given innovation system: its low value could reflect either a
low level of innovation activities altogether or a low level of R&D-based
innovation activities (while other types of innovations are abundant). Yet,
that is a fairly important distinction both from an

analytical and a practical (policy) point of view: these two innovation
systems are fundamentally different. Analysts and policy-makers dealing
with innovation, therefore, should pay attention to both R&D-based (ST)
and non-R&D-based (DUI) innovations.

Further, while social innovations can certainly rely on R&D-based
technological innovations, their essence tends to be organisational,
managerial and behavioural changes. The IUS indicators do not capture
these types of changes. More generally, analysts and decision-makers
should be aware of the diversity of social innovations, too, in terms of
their nature, drivers, objectives, actors, and process characteristics.

The Global Innovation Index (GlI) has a significantly broader coverage
— compared to the IUS — in two respects: it covers well over 100 coun-
tries, and considers 81 indicators, arranged in 7 “pillars”. The seven pil-
lars used in the 2014 edition of the Gll include: Institutions (9 indicators),
Human capital and research (11), Infrastructure (10), Market sophistica-
tion (10), Business sophistication (14), Knowledge and technology out-
puts (14), and Creative outputs (13). Concerning the composition of these
pillars, a few observations are highlighted below.

Not all the elements considered in Pillar 1 are institutions (“rules of
the game”), and not all are directly related to innovation processes and
performance. It can be argued, though, that the aspects (attempted to
be) captured by these indices are relevant to characterise the political,
regulatory and business environment for innovation. Among the impor-
tant missing elements, one should mention legislation on competition, as
well as the entrepreneurial culture in a given country.

As for Pillar 2, its name is more ‘ambitious’ than its actual content.
Life-long learning and other, informal modes of learning are also impor-
tant factors, but not covered at all. While research is conducted outside
universities, too, both by other publicly financed research organisations
and businesses, these processes are not considered. Finally, university
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rankings are taken at face value, although these suffer from several ma-
jor methodological weaknesses.

There is a certain mismatch between the name of Pillar 3 and its
actual content, too.

The first sub-pillar of Pillar 6 is meant to be composed of indicators on
“the result of inventive and innovative activities”. Yet, most of these in-
dicators are relevant to characterise R&D (and not innovation) activities.
As for the knowledge impact sub-pillar, only one of the five compaonents
is related to knowledge impacts, and even that one is only partially: re-
flecting the impact of certain types of knowledge. As for knowledge dif-
fusion, all the four companents of that sub-pillar can indicate knowledge
diffusion outside a given country (with certain limitations), and thus
none of these seems to be relevant to characterise knowledge diffusion
inside a given country.

In sum, the Gll is a remarkable effort both in terms of its geographic
and thematic coverage, but it suffers from severe weaknesses concerning
business innovation activities. In several cases there is a non-negligible
mismatch between the ‘headline’ notions (pillars and their sub-pillars)
and the actual components (indices or indicators) selected. Just as in the
case of the EIS and [US indicators, there is a bias towards R&D-based (ST
mode) innovations, and thus the DUI mode is eclipsed. It is even worse
when R&D and innovation are conflated. As for describing and assessing
social innovations, it would not be a fruitful effort to rely on any of the 81
Gll indicators to describe and characterise social innovations.

The Technology Achievement Index, presented in the 2001 edition of
the Human Development Report (UNDP, 2001) does not offer a promising
approach, either. It is not a comprehensive measure: it considers only
certain types of technological achievements and not necessarily those
that are the most relevant from the point of view of human development.
(Chiappero-Martinetti, 2015; see also Desai et al., 2002)

Some more general methodological lessons, however, can be distilled
from the efforts devoted to measure business innavations. The first one
concerns the use of composite indicators. Scoreboards and league ta-
bles compiled following the science-push logic, based on a composite
indicator to establish rankings, and published by supranational organisa-
tions, can easily lead to ‘lock-in" situations. National policy-makers —and
politicians, in particular — are likely to pay much more attention to their
country’s position on a scoreboard than to nuanced assessments or po-
licy recommendations in lengthy documents, and hence this inapt logic
is ‘diffused” and strengthened at the national level, too, preventing poli-
cy learning and devising appropriate policies. Despite the likely original
intention, that is, to broaden the horizon of decision-makers by offering
internationally comparable data, these scoreboards and league tables
strengthen a narrow-minded, simplifying approach.

In other words, given the diversity among innovation systems, one
should be very careful when trying to draw policy lessons from the ‘rank’
of a country as ‘'measured’ by a composite indicator. A scoreboard can
only be constructed by using the same set of indicators across all coun-
tries, and by applying an identical method to calculate the composite
index. Yet, it is important to realise that poor performance signalled by
a composite indicator, and leading to a low ranking on a certain score-
board, does not automatically identify the area(s) necessitating the most
urgent policy actions.

In contrast, a high ranking on a scoreboard, e.g. Sweden's first place
on the 2013 Innovation Union Scoreboard does not necessarily reflect
a satisfactory performance. By taking into account the input and out-
put nature of various 1US indicators Edquist and Zabala- Iturriagagoitia

(2015) calculated the productivity of national innovation systems covered
by the IUS and using this assessment — which is, no doubt, highly rele-
vant form a policy point of view — Sweden ranks a mere 24.

Analysts and policy-makers, therefore, need to avoid the trap of pay-
ing too much attention to simplifying ranking exercises. Instead, it is of
utmost importance to conduct detailed, thorough comparative analyses,
identifying the reasons for a disappointing performance, as well as the
sources of — opportunities for — balanced, and sustainable, socio- eco-
nomic development.

Second, the degree of novelty and the unit of analysis are interre-
lated issues when business innovations are surveyed. It looks a rather
difficult task to establish the degree of novelty of a given social innovati-
on. Actually, this issue seems to be of lesser importance in these cases:
intellectual property rights are seldom an issue for social innovators.
Prestige — obtained by being acknowledged as a creative social innova-
tor—might, however, play a role: it could be perceived as an incentive to
initiate social innovation projects. No doubt, it is an empirical question to
establish the role of prestige in these endeavours.

It could be also an interesting — but certainly a demanding — research
question to identify whether a given social innovation is a standalone
new solution or — using the analogy of technology systems — a part of a
new ‘social system’, that is, a set of socially, institutionally, organisatio-
nally, and economically interconnected social innovations, affecting se-
veral groups of people or an entire community (a neighbourhoad, village,
town or city) at the same time, occasionally leading to the emergence of
new social structures, norms, institutions, behaviour, value systems and
practices at a higher level of aggregation (e.g. sub-national regions, na-
tions or even supra-national regions [for example, the European Union]).

Efforts aimed at measuring social innovation cannot rely on a long-es-
tablished tradition. The proposed TEPSIE framework for measuring social
innovation (Bund et al., 2013) has been a significant effort to this end,
but it needs some non-negligible improvement. Its first pillar, called ent-
repreneurial activity is not specific to social innovation, on the one hand,
and somewhat neglects non-entrepreneurial social innovation activities,
on the other. Its second pillar, called field-specific output and outcomes,
offers useful hints, but we are faced by the usual attribution problem
in the case of social innovations, too. The third pillar is concerned with
framework conditions. The structure of the TEPSIE indicators prompts a
more general caveat: analysts and policy-makers need to be aware of
the differences between measuring (a) social innovation activities (ef-
forts) themselves; (b) the framework conditions (pre-requisites, available
inputs, skills, norms, values, behavioural patterns, etc.) of being sacially
innovative; and (c) the economic, societal or environmental impacts of
social innovations.
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EXPLAINING THE SUCCESS (AND

FA
THE USE

LURE) OF THE INTERVENTION WITH
OF SAMPLING BASED ON

PROPENSITY SCORE MATCHING

MACIEJ KONIEWSKI, SEWERYN KRUPNIK AND PAULINA SKORSKA

BACKGROUND

C ombining theory-based and counterfactual approaches is per-
ceived by many experts (White, 2009) and stakeholders (Euro-
pean Commission, 2014) as the best approach for conducting
ex-post evaluations. However, evaluators each time have to design the
research which would use the valid methodology — corresponding to the

research questions and available resources. Thus, there is need for the
diverse research schemes which would combine both approaches.

AIM

The article presents the unique approach to the explanation of suc-
cess (and failure) of the specific public interventions. It uses sampling
based on propensity score matching (PSM). The approach was applied
within the evaluation of financial support received from Innovative Econ-
omy Operational Programme (IE OP) in Poland. It was applied to the mea-
sure 4.4 |E OP within which investment projects involving the purchase
or implementation of research results/new technological solutions were
supported.

In the study two counterfactual approaches were used. Firstly, the
traditional counterfactual approach allowing estimation of the net ef-
fects of selected measures of IE OP (comparing situation of beneficiary
after receiving support to the situation in which intervention would not
been implemented). Secondly, modified counterfactual approach was
used to enable estimation of the relative causal effects of the selected
measures (comparing situation of the beneficiary of the measure to a
situation in which it would be the beneficiary of another measure).

The analysis of effects for 4.4 IE OP indicated probable achievement
of the objectives related to R&D (Research and Development). Beneficia-
ries of the measure at the end of the support more often than non-ben-
eficiaries experienced internal and external expenditures on R&D activi-
ties. Due to the much higher value of funding obtained under measure
4.4 than under other measures, one could expect larger effects for the
beneficiaries of this measure in almost all of the analyzed categories of
effects (financial performance, export, innovation, R&D). The results of
the analysis did not confirm these expectations. For most economic indi-
cators there was no effect - no difference between the situations of the

analyzed groups of beneficiaries (measure 4.4 versus other measures). It
is also worth to mention the relatively higher percentage of beneficiaries
of measure 4.4 showing a loss as compared to the beneficiaries of mea-
sure 4.2 (Fig. 1).
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Figure 1. Proportion of 4.4. IE OP beneficiaries not indicating a loss (C
— year of project completion; C+1— one year after project completion).
The graph presents the point estimates (Difference - In - Difference for
trimmed means) with confidence intervals. If the confidence interval (ho-
rizontal line) crosses the y-axis at the value of zero, the effect is not stati-
stically significant. If it does not cross y-axis at 0, the effect is statistically
significant. Colors differentiate effects: black dots were used to indicate
the difference (effect) between the start and the year of completion of
the project (C), and the green dots between a start and year after com-
pletion of the project (C+1).

n: 4.1=89, 4.2=72, 4.4=140.

These results are surprising in the context of a higher funding re-
ceived by the beneficiaries of measure 4.4. Thus, there was a need to
explain why, on average, the financial situation of measure 4.4 benefi-
ciaries after support was not as good as expected.

METHOD

Out of program beneficiaries, the contrast pairs were selected to in-
depth interviewing. The pairs’ selection procedure was as follows:
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1. The program success criterion was defined at first using the
modified Return On Sales (ROS) indicator computed as gross
profit divided by net sales revenue, for companies which report-
ed no loss for the fiscal year previous to the measurement point.

2. The linear regression model was computed for ROS declared
for one year after a company had completed the project funded
within the program as a dependent variable and ROS for the
year when the company started the project and set of company
and received funding details as independent variables, which
were: year of the project launch, year of the project completion,
the company type (Ltd. vs. stock), the company size (up to 50
employees, 50-250, over 250), sector (production vs. other), year
in which the company was established, percent of own input in
total project costs besides funding received, amount of found-
ing received, voivodeships (region) of the company headquar-
ters). The model proved to have satisfactory diagnostic results
with 23% variance explained (the adjusted R-squared). The pur-
pose of the model was to capture as many available information
in dataset as possible.

3. From the model the residuals
were obtained, which can
be interpreted as a measure
of difference from expected
ROS level one year after pro-
ject completion. Therefare,
the residuals were inter-
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RESULTS

In the qualitative part of the study we identified a number of fac-
tors affecting the translation of the results of the project to changes
in profitability (Fig. 2). These factors are linked to the characteristics of
the beneficiaries (e.g. competencies of the managers, strategy, motiva-
tion, taking advantage of other subsidies), the specificity of the industry
sector (factors giving competitive advantage), way of implementing the
projects (appropriate business model), as well as sacio-economic envi-
ronment (demand and business regulations).

Figure 2. Factors accounting for success or failure of translating the ef-
fects of supported projects into the increase of the profitability.

The following key factors led to the situation in which some entre-
preneurs experienced a relatively small effect on the profitability of the
company:
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ment programs of teachers
effectiveness.

4. The companies were ranked
ordered descending based on
residual values. Companies
from above the third quartile
and below the median were
kept for further analysis constituting two groups: successful
companies and companies which failed to turn received fund-
ing into ROS increase.

5. The Propensity Score Matching (PSM) - using the same covari-
ates as in linear regression model described above - was per-
formed to find the most alike pairs of companies which differ
only in being classified as those, which succeed or failed to turn
received funding into ROS increase.

6. For each successful company two failing companies (controls)
were matched if possible, hence some triplets were matched.

It was expected that this approach will increase chances of select-
ing for in-depth interviews companies which allow highlighting program
success and failure factors. Then, 16 in-depth interviews with beneficia-
ries (8 successful and 8 unsuccessful) were conducted.
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1. general economic situation (economic crisis) and difficulty in
prediction of changes in the industry (e.g. energy prices, the
embargo on food products in Russia);

2. ack of adequate monitoring of the market situation in terms of
demand and appropriate plan to reach customers'.

CONCLUSIONS

Thanks to the application of new, described approach the factors ac-
counting for the lack of the success of the intervention were identified.
Thus, the approach proved to be useful in explaining the surprising re-
sults of counterfactual analysis. It was recommended that the identified

1 The full report (with English abstract) is available online. https://badania.parp.gov.pl/images/badania/Raport_Barometr_netto_POIG.pdf
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factors of success and failure should be taken into account in the process
of project selection in the analogous measures in next Operational Pro-
gramme Smart Growth under the programming period 2014 -2020.

What was both surprising and confirming the usefulness of the ap-
proach was the compatibility of the objective classification based on ROS
with the subjective perception of success articulated by beneficiaries
within in-depth interviews. Beneficiaries, whose projects were classi-
fied as successful, stated that the projects have had great impact on
the growth of their companies. And beneficiaries, whose projects were
classified as unsuccessful, admitted that the results of the projects did
not match their expectations. The result is surprising because it is un-
common for beneficiaries of the public support to make such statements.

While the approach provides robust results and conclusion it could
be further enhanced by the application of qualitative comparative analy-
sis (QCA). QCA enables investigation of interactions between factors in-
fluencing effects and robust procedures for identification of key factors
(Befani, 2013).
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EX-ANTE EVALUATION OF RESEARCH
POLICY: AN AGENT-BASED MODEL
OF AUSTRIAN BIOTECHNOLOGY

MANFRED PAIER, MARTINA DUENSER, THOMAS SCHERNGELL AND SIMON MARTIN

1. MOTIVATION

ver the recent past, we can observe increasing interest in

the ex-ante impact assessment’ (IA) of public research policy

(Delanghe and Muldur 2007), mainly related to the growing
importance of accountability and limited budgets. Rising demand and
standards require flexible methods that go beyond extrapolations of cur-
rent trends.

Hence, we propose an empirical agent-based model (ABM?) of know!-
edge creation in a system of interacting research firms to analyse the
effects of policy interventions on the knowledge-related system output.
Hereby, we combine an elaborate empirical initialisation and calibration
strategy and econometric techniques using patent and company data.
Following a quite recent development of empirical agent-based model-
ling (Smajgl and Barreteau 2014) the integration of empirics enables us
to apply our model in real world contexts, such as in our case the area
of research policy.

2. THE MODEL AND ITS APPLICA-
TION TO BIOTECHNOLOGY

The basic structure of our model can be divided into an input side,
with the agent’s knowledge endowment and strategies, and an interac-
tion part with research processes in order to generate knowledge and an
output side, where the knowledge output is realised in terms of knowl-
edge gains and patents.

However, the relationship between these three parts is not linear but
is characterised by feedback-loops and interdependencies. The process
of knowledge creation as a whole is embedded in a research system with
sector specific institutional characteristics, which is by itself affected by
research policy interventions at various stages in the model. An overview
of the conceptual model is shown in Figure 1.

We contribute to the state of the art in two major respects: ’

Research policy

(i) the development of an elaborate empirical calibration strat-

egy for the application of ABMs in innovation economics, espe-
cially concerning knowledge-driven industries, and {ii) the use

of ABMs to support decision makers in research policy in the
context of ex-ante impact assessment. [

In our illustrative example, we focus on knowledge creation
in the Austrian biotechnology sector. Biotechnology is a knowl-
edge-driven industry, characterised by high intensity of both
research and knowledge exchange among economic actors
(Owen-Smith and Powell 2004, Todtling and Trippl 2007). In

Knowledge
endowment

v
Research system
____________________________________________ .
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Strategies { ( Direct Interactions ‘ }

this context, economic performance is to a substantial degree
driven by the creation of knowledge and its direct application

Organisational

i

figures {

to the industrial context.

Figure 1: Conceptual model design

1 IA refers to the evaluation of the potential of a project or program to deliver benefits from proposed policy interventions and is — since his official introduc-
tion into policy making by the European Commission in 2002 — serving as a formal procedure to analyse potential effects of new policies like the European

Framework Programmes befare their implementation.

2 We use the acronym ABM ta refer to both “agent-based-modelling” and “agent-based model”.
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2.1 AGENTS, ATTRIBUTES AND STRATEGIES

As agents in the model, we consider 61 industrial biotechnology firms
located in Austria with active patenting records over the years 2000-
2010. Each agent is provided with a knowledge endowment, strategies
and characterising organisational figures, such that the agents are hete-
rogeneous with respect to their attributes.

Knowledge Endowment. The knowledge endowment of an
agent is defined as a set of three so-called kenes (Gilbert et al.
2001). Each kene consists of a technology class, a subfield as-
sociated with the respective technology class and an expertise
level in the specific technology class and subfield. The technal-
ogy classes are initialised according to the corresponding firm's
patent portfolio. The subfield and the expertise level are random
numbers between one and ten.

Strategies. Fach time step (i.e. a quarter of a year), an agent
engages in research activities comprising two distinct phases:
(i) definition of a research target (ii) definition of a research
strategy determining how to obtain this target. For (i), four al-
ternative search strategies are possible: gridlock (no research
is conducted), conservative (increasing expertise in currents
research area), incremental (diversification to a new subfield)
and radical (diversification to a new technology class). For the
case of (i) there are three kinds of research strategies: spillover,
internal research and cooperative research (see subsection 2.2).
Organisational figures. Each agent is also individually
equipped with four empirically based organisational figures: (i)
research expenditures (i) number of employees, (iii) assets and
(iv) age, taken from a company database and a recent sector
study (Schibany et al. 2010, Bureau van Dijk 2014).

2.2 AGENTS’ PROCESSES

The research pracess starts with a certain probability that the agents
may receive knowledge through spillover. If an agent finds an appropri-
ate kene for matching its research target during the spillover process,
the research result is taken for granted, which completes the research
pracess. With the complementary probability, the agents engage with
specified fractions either in cooperative research or in internal research
in the first place. In case of a missing match during the spillover process
the agents engage in research according to these fractions as well. The
attainment of the research result depends on respective success rate
parameters. If the research result is actually achieved through these re-
search processes, the new kene replaces the old one in the knowledge
endowment of the agent.

Whether the knowledge gains of an agent classify for becoming a
patent, is determined by an empirical output filter (fitness function). The
fitness function is composed of two parts: a system parameter and a
function including the empirically estimated coefficients influencing the
patenting propensity of an individual agent given its respective organisa-
tional figures. The coefficients are estimated by means of a zero-inflated

negative binomial model (see Cameron and Trivedi 1998 for details) for
a sample of 156 patenting and non-patenting Austrian biotechnology
firms.

3. SCENARIO ANALYSIS

To assess the effects of different policy interventions with our model,
we define scenarios® and analyse them through simulations*. Exemplary,
the results of two funding alternatives are presented as scenarios with
adapted parameter values in the model. As a reference, a baseline sce-
nario is simulated with certain parameter values resulting from an initial
model calibration. Note that the scenarios always refer to changes as
compared with the baseline scenario.

SCE(I;IARIO: “FOCUS ON DIRECT VS INDIRECT FUN-
DING”

Direct funding subsumes the direct transfer of public financial
resources to finance research projects. Due to the asserted substan-
tial takeover of risk by the state, research agents may be encouraged
to explore new areas of research. This might lower the entry costs of
a firm or research organisation, building up new areas of expertise. It
is important to note that direct funding is not only technology-specific
or mission-oriented (with a steering effect on the development of new
technology, “top-down funding”), but can also be independent of tech-
nology (“bottom-up funding”) (Astor et al. 2009). In contrast to direct
monetary grants, /ndirect funding takes the form of easing the tax burden
if research was conducted, independent of the research area or research
success. In this case the risk of engaging in research activities is also
lowered to some degree the first place but the assumption is that risk
reduction is not as pervasive as in the case of receiving subsidies via
direct funding (Mohnen and Lokshin 2009).

In Figure 2 the simulation results of the scenario pair are illustrated.
Regarding the total numbers of patents, bath tested scenarios lie above
the value of the baseline scenario; however, the patent count in the
scenario of direct funding exceeds that of the indirect funding scenario.
In the case of direct funding we observe a fairly strong diversification
among the technology classes, i.e. direct funding especially promotes
the “smaller” classes. This results from the increased number of radical
agents and their expanded search horizon while choosing a new technol-
ogy class as their research target. In contrast, indirect funding seems to
only reach higher numbers of patents in a few large technology classes.
This concentration on already predominant classes is due to the reduced
share of agents with radical search strategy.

From an innovation policy perspective, these results are plausible.
The scenario of indirect funds, for example, exhibits a characteristic phe-
nomenon — windfall gains. In this case all agents are favoured, no matter
if research would have been conducted anyway. This may indicate a re-
duced effectiveness of this funding type, with respect to diversification.

3 The simulations are conducted over a period of 30 years (i.e. 120 time steps). Furthermore, the results illustrated and discussed represent averages of 100

runs with varying random seeds.

4 The model is implemented in Java using the MASON platform (http://cs.gmu.edu/~eclab/projects/mason/ ) and the results are analysed with R.
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Total patents "Direct funding": 976
Total patents "Indirect funding": 829
150~ Total patents baseline scenario: 665
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Note: technology classes (T) with patents > 50: T 6 = Preperations for medical purposes, T 9 = Therapeutic activity of chemical compounds or medicinal preperations, T 25 = Peptides, T 30-33=

Biochemistry, microbiology and enzymology, T 38 = Investigating or analysing materials by determining their chemical or physical properties.

Figure 2: Patents by technology class for direct vs. indirect funding (total after 120 steps)

4. CONCLUDING REMARKS

Through a transparent and robust model design, we aim at increas-
ing the credibility of the ABM approach in the context of research policy.
However, it has to be conceded that the complexity of the model present-
ed here is so far mainly confined to knowledge creation, while economic
aspects are deliberately kept simple. In this respect, future work will in-
troduce additional complexity to the model with respect to exploitation
of knowledge and population dynamics, in order to further increase its
credibility step-by-step in the context of ex-ante impact assessment of
policy intervention.
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ASSESSING THE IMPACT OF PUBLIC
FUNDING AND TAX INCENTIVES IN
RUSSIA: RECIPIENT ANALYSIS AND
ADDITIONALITY EFFECTS EVALUATION

YURI SIMACHEV, MIKHAIL KUZYK AND NIKOLAY ZUDIN

licy toolbox has become the concept of additionality. Conceptually,

in the context of government intervention the notion of additiona-
lity involves comparison of the real situation of receiving government
support with a hypothetical scenario of what would have happened if
no support had been provided. So far a considerable number of studies
assessing the effects of innavation policy on firms" activity with the use
of the concept of additionality has taken place. However, none of the
known studies paid attention to the Russian innovation policy additio-
nality.

The aim of our study is to perform a microeconomic evaluation of
the industrial firms" support implementation in Russia focusing on its
two main instruments: direct funding and tax incentives. The usage of
these two instruments for the analysis is quite straightforward as they
are traditionally viewed as the key elements of the national innovation
policy toolbox (see, e.g., David et al., 2000; OECD, 2015) and are well
ahead of the other instruments in their “coverage” — the number of the
firms supported (Kuzyk, Simachev, 2013).

THE OBJECTIVES OF THIS STUDY ARE AS FOLLOWS:

e firstly, to identify the “typical profile” of the firms-beneficiaries
of the government support policy as a whole and direct funding
and tax incentives in particular;

e secondly, to consider the basic input, output and behavioral ad-
ditionality effects;

e thirdly, to analyze the “relative” additionality of fiscal support
and tax incentives.

Data was collected from a questionnaire survey of top executives
of Russian manufacturing firms which was held in September-October
2015. The sample consists of 658 firms, % of which belang to high-tech
industries.

In order to identify the specifics of public support recipients and the
achieved results frequency and regression analysis are used. Moreover,
for a more precise definition of “relative” additionality effects of direct
funding and tax incentives we use a propensity score matching (PSM)
which is currently one of the main techniques for the analysis of the
additionality at firm level (see, e.g., Fier et al., 2006; Baghana, 2010;
Marzucchi, Montresor, 2013; Cantner., Kosters., 2015). An important
distinguishing feature of our approach is that we analyze the additio-
nality of a concrete instrument for a particular firm relative to all other

In recent years the basic evaluation approach of the innovation po-

used instruments and therefore consider the “relative” additionality. This
enables us to highlight additionality effects inherent precisely to tax and
financial instruments distinguishing them from the “background” of all
other elements of the innovation policy toolbox.

THE KEY RESULTS OF THIS STUDY ARE:

1. Despite the fact that Russian industrial innovation policy
toolbox is rather diversified there is a strong emphasis on the
development of sufficiently large and long-operating com-
panies. Such result is not surprising, especially for the Rus-
sian economy. Positive relationship between the size of the
firms and the likelihood of receiving government support has
been identified in a number of empirical studies (see, e.g.,
Fier, Heneric, 2005; Aschhoff, 2010; Simachev et al., 2014a).
The question considering the relative efficiency of the govern-
ment support of small and large firms is rather controversial.
Today there exists empirical evidence of bath significant influ-
ence of government support on SMEs, including behavioral
changes (Loof, Heshmati, 2005, Wanzenbock et al., 2013),
and substantial corresponding changes in the large firms (Falk
2006). Obtained results confirm, rather, the second point of
view. However, due to the relatively small number of relevant
observations, we can only hypothesize that in Russia instru-
ments of government support (especially tax incentives) pro-
vide positive changes mainly for middle and large sized firms.
Our view is that of the largest significance in the implemen-
tation of the instruments of government support are not the
formal characteristics of the beneficiaries (such as size, age
etc.) but their “quality”. The recipients of government support
should have big potential for further successful development
and, what is more important, demonstrate the abilities to im-
plement it. However, in Russian realities that principle is not
always followed. In periods of relative economic stability the
government mostly support successfully developing firms (see,
e.g., Simachev et al., 2014a), whereas crises force the govern-
ment to shift the support focus towards troubled companies,
especially if these are of a great importance in the context of
providing socio-economic stability in the region or/and in the
whole country (Higher School of Economics, Interdepartmental
Analytical Center, 2009; Mau, 2010).
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2. Tax and financial instruments of the government support de fac-
to have differential target audiences: the use of tax incentives
is not likely for small firms, whereas medium-sized companies
relatively rare appear to be the recipients of the financial sup-
port. The former can be the reflection of both the imperfect pa-
rameters of the tax instruments (their rate, base, etc.) for small
businesses and the existence of significant implementation and
administration problems, which are acceptable for large compa-
nies but excessive for small firms. As for the fact of a relatively
rare financial support of the medium firms, it can be considered
as another empirical evidence of a lack of instruments aimed
at funding medium-sized projects and companies. (see also Si-
machev et al., 2012).

3. The relatively small impact of government support on science-
business cooperation seems to us quite unexpected (abroad,
this effect is among most frequently observed, especially in the
case of financial support — see e.g. Busom, Fernandez Ribas,
2008; Idea Consult, 2009; Marzucchi, Montresor, 2013). Also
this fact is rather discouraging, as the Russian government
make considerable effort to enhance linkages and interactions
between the R&D sector and industry. The absence of an ex-
plicit result of these efforts, to our mind, can be explained by the
fact that government support often does not lead to the crea-
tion of new linkages and partnerships but only contributes to
the “capitalization” of long-established ones (Simachev et al.,
2014c). Note that a significant contribution of the government
support to the improvement of existing science-business link-
ages and partnerships has been widely observed abroad (see,
e.g., Georghiou et al., 2005; Lohmann, 2014).

4. Qur empirical analysis as well as a significant number of earlier
studies has confirmed the importance of the fiscal support in
providing all main kinds of additionality. The main input effect
is the increase of investment in new equipment; output - the
increase of production of new and improved products, behavio-
ral —the initiation of new perspective projects and an accelera-
tion of project implementation. It should be noted that project
additionality (government contribution to firms’ launching new
projects) is one of the most frequently observed behavioral
changes (see, e.g., Falk, 2007; Idea Consult, 2009), what cannot
be said about acceleration additionality (when government sup-
port speeds up the course of the project) which was analyzed by
researchers to a considerably smaller extent.

Unlike financial instruments, tax incentives almost do not provide si-
gnificant results in terms of additionality concept. The most considerable
“failure” is observed in relation to such effects as the increase in the
firms" competitiveness, the growth the domestic market share and the
increase of investment in new equipment. Negative results concerning
the last indicator seem quite surprising to us as a large set of tax incen-
tives in Russia are principally intended to stimulate firms" investment ac-
tivity. At the same time in contrast to a number of foreign studies, which
examined a significant impact of tax incentives on input characteristics
of innovation activity, first of all R&D expenses (see, e.g., Lokshin, Moh-
nen, 2012; Bodas Freitas et al., 2015), in Russia we can see na tangible
input additionality of such measures. Slightly noticeable additionality ef-
fect of tax instruments relate to scale and scope additionality (the growth
of investment in ongoing projects and the increase of the acceptable

payback period). Note that the positive impact of tax support on scale
and scope of ongoing projects in contrast to initiation of the new ones
rather often was identified in economic literature (Guellec, Van Pottels-
berghe, 2003; Jaumotte, Pain, 2005; Simachev et al., 2014b).

A detected clear dominance of financial instruments over tax incen-
tives in most additionality effects, in our opinion, should not be conside-
red as an exhaustive evidence of the inefficiency of tax measures and
even more as a convincing argument in favor of abandonment of this
element of the innovation policy. Indeed, the set of tax instruments ob-
tains a number of important advantages.. Actually, they are potentially
available for a wider range of recipients than direct funding instruments,
other things being equal they are associated with lower implementation
and administration costs (Simachev et al., 2014b), do not involve govern-
ment intervention in market mechanisms and, what is important, are not
directly linked to the budget allocation process (Gokhberg et al., 2014). It
is also important that tax measures and public funding instruments have
substantially different beneficiaries. Finally, tax incentives in a noticeably
less degree produce a crowding out effect (replacement of private funds
by public ones - see, e.g., David et al., 2000; Jaumotte, Pain, 2005) which
is confirmed by the results of our study.
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HOW STRUCTURED DOCTORAL
PROGRAMMES CHANGE THE
| ANDSCAPE OF DOCTORAL EDUCATION?

AN EVALUATION APPROACH

JENS AMBRASAT AND JAKOB TESCH

BACKGROUND

ince the 1980s the system of doctoral training is in transition
in Europe as well as worldwide (Nerad and Heggelund 2008).

Following several criticism on an inefficient and often intranspa-
rent doctoral training, and long lasting completion times (e.g. WR 1996;
Kehm 2008; Bartelse and Huismann 2008) an ongoing reform process is
changing the organization, structure and purpose of doctoral training.

Within Europe the driving force of reforms stems from the Bologna
Process in which doctoral education has been subsumed as third cyc-
le of higher education (Berlin communiqué, 2003). This stream of re-
forms blends with palicy desires on the employability of graduates for
labor market demands within Europe’s knowledge society (Mulvany et
al. 2014). Structured doctoral programs are in the center of discussion
about instruments operating in booth ways: to meet the goals of Bologna
reform and labor market demands of the European knowledge society
(EUA 2007; EU Commission 2011). The hopes linked to structured doc-
toral programmes (SDPs) are on restructuring doctoral training on the
institutional level and thus improving quality and efficiency of doctoral
training.

An increasing number of SDPs have been implemented at the ins-
titutional level of universities, faculties or research institutes and they
were expected to change the structure of doctoral training significantly
(Sursock and Smidt 2010). However, the actual change and the impact
on the landscape of doctoral training were only scarcely examined. This
might be primarily due to a lack of appropriate data for investigating
and evaluating these changes in a comparative perspective. But, as we
would argue, there is also a missing conceptual framewaork for such com-
parative analyses.

In theory most scholars contrast the emerging SDPs with rather ide-
alized types of doctoral candidatures, either the master-apprentice mo-
del (Berning and Falk 2005; Janson et al. 2007; Kehm 2008; Hornbostel
2009) or the so-called individual doctorate (Wintermantel 2010). While
the master-apprenticeship model points to the strong dependencies in
the relationship between candidate and supervisor the term individual
doctorate suggests that the candidate has one supervisor and no doc-
toral colleagues. Both ideal types may be a useful rhetoric antithesis to
SDPs as they blaze the trail for political goals, but they do not constitute a
suitable frame for empirical comparison and evaluation of SDP. So called
individual doctorates or the master-apprenticeship model do not adequa-

tely describe the mare complex landscape of doctoral training. In fact,
there exist traditional established pathways of doctoral candidature,
namely research assistants, scholarship holders, and external candida-
tes, who share to different degrees the characteristics of an individual
doctorate, a master-apprentice relation, or a structured doctoral training
as it is aimed at by doctoral programs. These established pathways cor-
respond to status groups and mirror form and source of financing as well
as the degree of embeddedness within the scientific community. Thus
candidates of these status groups differ not only in access to resources
useful to successfully complete the PhD, but also in their prerequisites
for an academic career (Laudel and Glaser 2008).

Although the distribution of the status groups depend on the struc-
ture of doctoral training within each country and therefore various ac-
ross Europe, the named fundamental groups were discussed and can be
found not only in Germany but in many countries across Europe (Ates et
al. 2011; Huisman et al. 2002; Auriol 2010; Kehm 2007).

RESEARCH QUESTION

Surprisingly, these features of doctoral status groups have never
been conceptualized systematically and thus influences on doctoral trai-
ning have been ignored so far.

Within this paper we suggest a conceptual framework for comparing
the different contexts of doctoral training including traditional pathways
and structured doctoral programmes. In particular, we argue the change
invoked by emerging SDPs can only be evaluated appropriately in the
interplay with traditional pathways.

Thus, our research question can be refined as follows: How emerging
SDPs change the established structure of doctoral training for the back-
drop of the traditional pathways? In general, SDPs are expected to improve
the quality of supervision and provide institutional settings that promote
an efficient and successful doctoral training, e.g. by course offers, recor-
ded agreements, timelines, etc. In more detail, it can be expected that the
effects of SDPs differ between traditional paths of doctoral training.

The prototype of a SDP candidate is a member who holds a scholar-
ship for mostly three years that gives her the opportunity to fully partici-
pate in the program including all courses, meetings and ather support.
Since scholars have the biggest time budget it can be expected that
supporting structures of doctoral programs can unfold their full effects.
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The situation is something different for research assistants who work
in a third-party funded research project or at the department with duties
in education and administration and thus have more limited time resour-
ces. For research assistants the situation as SDP member entails both
risk and chances. On one hand it might let them off the close and some-
times intransparent (master-apprentice) relationship with the professor,
which might improve the quality of supervision not at least by contacting
a second or even more supervisors. On the other hand, the curriculum
and other duties resulting from a SDP membership constitute an extra
load in terms of time resources.

Finally, the situation of external candidates, who are usually not very
well embedded in academic communication and networks, bears also
substantial potential for improvement. External candidates should more
than all others profit from an integration in a SDP. In particular, it is ex-
pected that their situation of supervision improves, the degree of integra-
tion increases and curricular courses will be made accessible.

In addition to the question of whether SDPs fulfil the expected goals,
we are interested in how stable the established structure of traditional
pathways is. Does it continuously shape the landscape and determine
the structure of doctoral training or is this former structure being overrid-
den by the new SDP structure?

DATA AND METHOD

To substantiate our argument we use data from a large longitudinal
study with about 9.,000 doctoral candidates who took part in our pa-
nel study ProFile between 2009 and 2015. The panel captures doctoral
candidates who were enrolled at one of 14 cooperation institutions in
Germany. Our key explanatory variable is the membership in a structu-
red doctoral program. SDP-members have been oversampled to enable
better comparisons with non-members who are dominant in the entire
population. Moreover, we distinguish research assistants, scholarship
holders and external candidates with and without job as traditional sta-
tus groups.

As dependent variables we examine several aspects of doctoral
training that point to the formalization and supporting structure of the
institutional environment. In particular, we look at recorded agreements,
multiple supervisor constellations, exchange intensity, course attendan-
ces, and the time candidates invest into work on their thesis. To de-
monstrate differences between traditional pathways of doctoral training
and between program members and non-members, we apply multiple
regression madels where we control for subject field and year of survey
participation.

RESULTS

We evaluate the role of SDPs in structuring and formalizing the docto-
ral training in the interplay and in comparison with traditional pathways.

Results confirm our general argument that changes in doctoral trai-
ning invoked by emerging SDPs can only be adequately evaluated when
recognizing traditional pathways of doctoral training that shaped the
landscape so far. Regardless of any SDP membership, status groups al-
ready highly determine the structural context of doctoral training. Struc-
tural elements like recorded agreements and multiple supervisors are
determined mainly by status groups. Likewise, course attendance and

the assessed quality of supervision eminently depend on the contexts
formed by traditional pathways.

Concerning the impact of SDPs, we can show that they meet almost
all expectations in reshaping doctoral education. They significantly im-
prove the formal and structural environment of doctoral training and lead
indeed to an expanded course offer of scientific, interdisciplinary and
transferable skills courses.

However, the impact of SDPs differs across status groups that means,
SDPs develop their intended effects on supervision in dependence on the
traditionally evolved structure of doctoral training. Most of all research
assistants profit from an SDP environment and become disconnected
from a close master-apprentice relationship when entering SDP contexts.
Significantly and a little bit surprising, they are able to increase the time
they spend for working on the thesis.

In total, the following picture emerges. Structured doctoral programs
meet a well-established background structure of traditional pathways
essentially determined by status groups. Thereby they not really create
a new infrastructure but develop and improve existing structures, which
also positively affects non-SDP members as well.

Our analyses lead to a better understanding of the different pa-
thways of doctoral candidature shedding light on the diverse situation
where structured doctoral programmes function in the interplay with
traditional pathways of doctoral education. Our proposed framework for
comparisons of different contexts of doctoral training allows estimations
of future developments too. If the proportion of SDPs continues to incre-
ase, further improvements of doctoral training are most probable.

REFERENCES

Ates, Giilay et al. 2011. Eurodoc 2010. The first Eurodoc Survey on Doc-
toral Candidates in twelve European Countries . Briissel: Eurodoc.

Auriol,L. (2010), "Careers of Doctorate Holders: Employment and Mabi-
lity Patterns", OECD Science, Technology and Industry. Working Papers,
No. 2010/04, OECD Publishing, Paris.

Berlin Communiqué (2002) Realising the European Higher Education
Area. Berlin: Berlin Communiqué.

Berning, Ewald and Susanne Falk. 2005. Abschied vom "Meister-Schii-
ler-Verhaltnis"? Strukturwandel in der Promotionsbetreuung. Forschung
& Lehre 12: 686-687.

European University Association (2005), Doctoral Programmes for the
European Knowledge Society: report on the EUA doctoral programmes
project, Brussels, EUA. Available at: http://www.eua.be/eua/jsp/en/up-
load/Doctoral_Programmes_Project_Report.1129278878120.pdf

EUA. 2010. Salzburg Il Recommendations. Available at:
http://www.eua.be/Libraries/publications-homepage-list/Salzburg_lI_
Recommendations

EU Commission. 2011. Principles for Innovative Doctoral Training.
Available at:  http://ec.europa.eu/euraxess/pdf/research_policies/
SGHRM_IDTP_Report_Final.pdf



120  ISSUE 43 | AUGUST 2017

research_policies/Principles_for_Innovative_Doctoral_Training.pdf. Ac-
cessed 31st May 2013.

Guth, Jessica. 2006. The Bologna Process: The Impact of Higher Educa-
tion Refarm on the Structure and Organisation of Doctoral Programmes
in Germany. Higher Education in Europe. 31(3): 327-338.

Hochschulrektorenkonferenz

Hornbostel, Stefan. 2009. Promotion im Umbruch - Bologna ante Portas.
In: Martin Held, Gisela Kubon-Gilke and Richard Sturn (Eds.): Jahrbuch
Normative und institutionelle Grundfragen der Okonomik, Band 8, Bil-
dungsokonomie in der Wissensgesellschaft.

Huisman, Jeroen; Weert, Egbert de; Bartelse, Jeroen. 2002. Academic
Careers from a European Perspective: The Declining Desirability of the
Faculty Position. The Journal of Higher Education 73(1): 141-160.

Janson, Kerstin; Schomburg, Harald; Teichler, Ulrich. 2007. Wege zur
Professur. Qualifizierung und Beschaftigung an Hochschulen in Deutsch-
land und den USA. Miinster (Westf.): Waxmann.

Kehm, Barabara. 2007. Quo Vadis Doctoral Education? New European
Approaches in the Context of Global Changes. European Journal of Edu-
cation 42(3): 307-319.

Kehm, Barbara. 2008. Germany. In: Nerad and Hegelund (Eds): Toward a
Global PhD. Forces & Forms in Doctoral Education Worldwide. University
of Washington Press.

Laudel, Grit, and Jochen Glaser, 2008. From apprentice to colleague:
the metamorphosis of Early Career Researchers. Higher Education 55 (3):
387-406.

Mulvany MJ, Jonsson R, Lackevic Z. 2014. European biomedical and
health related PhD education: A tale of two cultures. In: Proceedings
from International Conference on Developments in Doctoral Education
& Training pp. 43-53.

Nerad and Hegelund (Eds) 2008.Toward a Global PhD. Forces & Forms in
Doctoral Education Worldwide. Seattle (WA): University of Washington
Press.

Sursock, Andrée and Hanne Smidt. 2010. Trends 2010: A decade of
change in European Higher Education. EUA

Wintermantel, Margret. 2013. Promovieren heute. Zur Entwicklung der
deutschen Doktorandenausbildung im europaischen Hochschulraum.
Hamburg: Edition Kérber.

Wissenschaftsrat. 1996. Empfehlungen und Stellungnahmen 1995.
Kaln: Wissenschaftsrat.

AUTHORS

JENS AMBRASAT

DZHW - German Centre for Higher Education Research and Science
Studies, Berlin

Deutsches Zentrum fiir Hochschul- und Wissenschaftsforschung GmbH
Standort Berlin

Schiitzenstrale 6a

10117 Berlin

Gemany

Phone: +49 30 2064177-0
e-mail: ambrasat@dzhw.eu

JAKOB TESCH

DZHW - German Centre for Higher Education Research and Science
Studies, Berlin

Deutsches Zentrum fiir Hochschul- und Wissenschaftsforschung GmbH
Standort Berlin

Schiitzenstrale 6a

10117 Berlin

Gemany



ISSUE 43 | AUGUST 2017 121

MEASURING AND UNDERSTANDING

INTERD

SCIPLINARITY IN COMPUTER

SCIENCE DOCTORAL PROGRAMS

MARIA DEL CARMEN CALATRAVA MORENO AND HANNES WERTHNER

oriented discussion on knowledge production and research funding,

and the reason for major policy reforms. European research funding
institutions are placing a clear emphasis on interdisciplinar- ity as a me-
ans to spur innovation (e.g., the Research and Innovation program Ho-
rizon 2020), thereby strengthening the competitiveness of the European
Research Area. Euro- pean higher education institutions have responded
to the need of educating future interdis- ciplinary scientists by develo-
ping new forms of doctoral education—dactoral schools and colleges as
alternatives to the traditional PhD program —to prepare interdisciplinary
early career researchers.

As a result, there is a demand for both the monitoring and the un-
derstanding of progress towards greater interdisciplinary research. This
requires, on the one hand, the definition and development of criteria
and tools for the measurement and quantification of interdisciplinary
research, and on the other hand analyses of factors and facilitators of
interdisciplinary research.

We conducted a study that includes both perspectives and focuses
on doctoral educa- tion. It was carried out in three Austrian doctoral pro-
grams that run parallel in the same institution but have different curri-
cular approaches: a traditional European doctorate and two structured
doctoral pragrams—ane which is multidisciplinary within computer sci-
ence and anather co-organized by three faculties. We focus on the field
of computer science, which has become a field of its own in spite of its
interdisciplinary origins (Tedre, 2014). Although it is a highly collaborati-
ve field because of its multiple applications, discipline- specific research
is the most common kind of research in many areas of computer science.

QUANTIFYING INTERDISCIPLI-
NARY RESEARCH

Interdisciplinarity has become a major topic in academic and policy

Since interdisciplinary research is often conceptualized as the integra-
tion of diverse knowl- edge, one of the most common methods for its mea-
surement is citation analysis, in which an exchange or integration among
fields is captured via discipline-specific citations refer- ring to other fields.
Such an approach is especially useful for large-scale measurements, and
itis usually used in combination with a predefined taxonomy of disciplines
to classify publications into disciplinary fields (Leydesdorff, Carley, & Ra-
fols, 2013; Porter & Rafols, 2009; Rafols, Leydesdorff, OHare, Nightingale,
& Stirling, 2012). Unfortunately, the use of such taxonomies presents two
additional obstacles to obtaining accurate results. First, the taxonomy of

disciplines needs to accurately describe the research landscape (e.g., with
the right level of detail of clusters of disciplines, updated to include emer-
ging disciplines). Al- though there is no consensus as to which is the best
taxonomy (National Research Council, 2010; Rafols & Leydesdorff, 2009),
the one utilized by Web of Science is the one most widely used (Bensman
& Leydesdorff, 2009; Pudovkin & Garfield, 2002). Second, each citation
needs to be categorized into at least ane discipline within the taxonomy. If
citations remain uncategorized, they will not be taken into account in the
analysis. The more citations that remain uncategorized, the less accurate
the IDR measurement will be.

Although the major consequences of missing data in bibliographic
datasets have been acknowledged in the literature (Moed, Burger, Frank-
fort, & Van Raan, 1985), the exhaus- tive categorization of all references
within a dataset into disciplinary fields remains an open issue that is
under-discussed. In order to tackle this problem, we propose a method
which acknowledges missing data and determines the associated uncer-
tainties (Calatrava Moreno, Auzinger, & Werthner, 2016). Our method is
an extension of the Rao-Stirling diversity index (Porter & Rafols, 2009),
which not only captures the variety and balance of the disciplines cited
by a paper, but also their disparity using a measure of similarity between
disciplines. To capture the effects of missing data, we compute the ran-
ge in which the Rao- Stirling index can vary when the uncategorized
references are assigned to relevant arbitrary disciplines. In ather words,
this extension of the Rao-Stirling index encodes the uncertainty caused
by missing data as an interval. The main benefit of this uncertainty inter-
val is that it acts as a confidence indicator of the results delivered by the
Rao-Stirling index. On the one hand, publications with a low proportion
of uncategorized references have correspond- ingly small uncertainty in-
tervals, implying a more reliable measurement of the Rao-Stirling index.
On the other hand, publications with a high proportion of uncategorized
references have correspondingly large uncertainty intervals, indicating
an unreliable measurement of the Rao-Stirling index. This uncertainty
interval would allow interdisciplinary research an- alysts to assess the
validity of their bibliographic data and discard publications with high
uncertainty from the analysis. Our contribution is a first approach to
measure interdisci- plinary research, taking into account the incomplete-
ness of bibliographic data.

We used the Rao-Stirling index and our uncertainty interval to mea-
sure the inter- disciplinarity of the publications of 195 students from the
three doctoral programs. The interdisciplinarity of the three programs
was calculated by aggregating the results of their respective students.
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ANALYSIS OF DOCTORAL
STUDENTS' EXPERIENCES

Using the results of the Rao-Stirling index and our uncertainty in-
terval, the 15 most inter- disciplinary students of the three doctoral
programs were selected to participate in in-depth semi-structured inter-
views that helped us to understand how dispositions and experiences of
students and factors of the different programs affect the circumstances
and process of becoming an interdisciplinary early career researcher.
Moreover, we quantitatively analyzed the distribution of their referen-
ces to different disciplines in the sections of their publica- tions, and
assessed the function and importance of other areas of knowledge in the
research of interdisciplinary students.

The data indicate that besides interdisciplinary doctoral structures,
other factors such as student values, motivations, as well as previous
skills and knowledge, interacted with policies and program structures in-
cluding type of funding and supervisor expectations to play an important
role in interdisciplinarity at the doctoral level. The factors and processes
identified in our analysis not only play an important role in giving rise to
interdisciplinary research—even in programs without interdisciplinary
focus—but also compromising the interdisciplinary goals of interdiscipli-
nary programs. Moreover, among the highly interdis- ciplinary students,
there were substantial differences in their individual characteristics and
experiences in their doctoral program. We identified three patterns of
doctoral interdisci- plinarity in computer science: integrative, disciplina-
ry, and specialist.

The contributions of this study on doctoral experiences extend the
literature of inter- disciplinary education and add to the complexity of the
two existing models of interdis- ciplinary education: one in which indivi-
duals are trained in a specific discipline and later engage in interdiscip-
linarity, and another that assumes that individuals are already trained as
interdisciplinary researchers (Holley, 2006; Klein, 1990; Messmer, 1978).
We offer a third variant and relate the different models to both the indivi-
dual and the doctoral processes. Moreover, our contributions derive from
bath bibliographic data and students’ descriptions, opening a new way
to further research and policy initiatives to facilitate the development of
interdisciplinary early career scientists.
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THE EFFECTS OF GERMAN
RESEARCH FOUNDATION GRANTS
ON CAREER PATTERNS

RICHARD HEIDLER

INTRODUCTION

he contribution presents the results of an analysis and com-

I parison of the effects of five types of grants from the German

Research Foundation on the careers patterns of scientists. The

study uses an innovative research design that combines a cohort design

comparing granted with rejected applications and a CV-analysis. Additi-

onally, methadological challenges and benefits resulting out of such an
approach are discussed.

A still growing share of funding in the German research system is
allocated by competitively awarded research grants. This process is
accompanied by two conflicting trends: (1) a stagnation in the number
of full professors with permanent contracts at German universities and
(2) an expansion of the amount of young investigators. The likelihood
to gain a professorship is under challenge because of a larger group of
people competing for the highest levels of the academic career ladder.
Similar trends of an increasing share of untenured Postdocs with an un-
clear career prospective are observable in other countries, too (ESF 2015,
Cyranosky et al 2011). Thus, the impact of research grants as a factor for
shaping and promoting research careers is of growing importance for the
individual researcher.

Research funders are affected by these changing expectations, too.
Fora long time a crucial measure of funding success has been the questi-
on whether the funding decision succeeded to select the best proposals
and promote projects. Recently the question is gaining weight to what
extent the funding organizations manage to contribute to the long-term
career placement of outstanding scientists with their programs.

RELATED STUDIES

These changes in the science system are mirrored in the dominant
research designs of funding evaluation studies. While the effects of
research grants on scientific productivity and impact are well studied,
oftentimes by bibliometric methods (Langfeldt

et al 2015, Neufeld 2013), the implications of research grants for
scientific career decisions and career performance are much less under-
stood (Bloch et al. 2014). Only recently studies for different funding pro-
grams e.g. from the University of Vienna in Austria (Reimann & Wysocki
2015), the Danish research council (Bloch et al. 2014), the ERC (Huber,
Wegner & Neufeld 2015) or from a set of European funding organizations
(ESF 2015) track the long-term career success of granted applicants, so-

metimes comparing with the rejected ones. These studies assume that
the micro-behavior and lasting success of scientists is shaped by the spe-
cificities of funding arrangements they apply for and by the subsequent
funding decision. This career effect can occur by generating competen-
cies and by pushing productivity through an expansion of researcher’s
resources, by network building but also by increasing the visibility and
reputation of scientists. Some studies of that type evaluate the career
effect of these funding schemes by comparing accepted and declined
applicants, while controlling for confounding covariates with statistical
models.

METHODOLOGICAL CHALLENGES

However, the validity and robustness of the results can be limited
by two methodological challenges. Firstly, low response rates can occur
when questionnaires are used to asses careers, which can produce a
systematic dropout for non-successful applicants. A second challenge to
the validity of these studies are diverging definitions and considerations
of the scientific career age of the populations under study. An arbitra-
ry choice of cohorts is problematic, since the career success is at least
partly a direct function of the years in the science system since the PhD
and of long-term trends of an impraving or worsening career prospective.

To address the first problem, the proposed study proposes building on
the CV-method to gather data instead of using questionnaires (Cafiibano
& Bozemann 2009). A comparable study following the described design
based on secondary data is the above-mentioned study about the Danish
science system, comparing rejected and granted applicants. The study
builds on a statistical model that shows that the prabability of obtaining
a full professorship almost doubles for the successful applicants (Bloch
etal. 2014).

ANALYSIS AND RESULTS

The presented study extends the approach from the Danish study to
the German research system and the funding programs from the Ger-
man Research Foundation (DFG) relevant for postdoctoral researchers.
Results for five person-oriented funding schemes will be presented,
which are tailored at or can be used for conducting research projects
and pursuing careers. The studied programs differ in their funding goals,
funding rate, grant volume, duration, application requirements and other
aspects. They address different career stages and enjoy varying popula-
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rity in different scientific disciplines. The funding programs which will
be studied and compared in detail are the “research fellowship”, the
“temporary position” (“Eigene Stelle”), the “"Emmy Noether-program”,
the “Heisenberg fellowship” and the “Heisenberg professorship”. Within
these programs, granted and rejected applicants are contrasted. This will
be done by using the CV-method to gather standardized infarmation from
1,133 curriculum vitae. To this purpose, CVs attached to later applica-
tions are used and additional (or more recent) CVs from public sources
and websites are included. For the cohorts from the years 2007/2008 the
past and future careers are tracked by a standardized coding of

information on the PhD, research stage, research position, habilitati-
on, junior prafessorship, occupational sectors and home country.

Based on this data, an econometric analysis models the treatment
effect of the five funding programs on future career stages and on the
chances to become a full professar. In addition, for selected programs
the chances that the applicant will later continue his or her career in a
foreign country or leave the science system will be modeled.

A supplementary in-depth analysis substantiates the results and
addresses the question of the dependency of the career progress upon
the “scientific age” and the cohort chosen for the study. Therefore, an
automated long-term career tracking is presented, using current resear-
cher titles and sliding cohorts from the DFG-databases to corroborate the
results from an extended perspective. In a first step, the validity of title
analysis for assessing the career stage is tested, based on a compari-
son of the database titles and the hand-coded CV-data for the cohort of
2007/2008. Thereafter year wise cohorts of rejected and granted appli-
cants from 2001 to 2015 are tracked and compared based on their actual
title. The results will be triangulated with the CV-data analysis.

DISCUSSION

The results ground on a research design modelling the effect of the
funding decision for defined cohorts of granted and rejected applicants
within a multivariate statistical model, based on exhaustive secondary
data. This leads to a methodologically confirmed analysis avoiding some
of the pitfalls occurring in studies of the career effects of funding pro-
grams.
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THE EVALUATION OF THE AUSTRIAN
START PROGRAMME : AN EXAMPLE
FOR A SUCCESSFUL SOPHISTICATED

MULTI-METHOD APPROACH

SARAH SEUS AND EVA HECKL

INTRODUCTION

he START Programme is one the most prestigious research
I grant for post-doctoral researchers in Austria. It targets excel-
lent young researchers of any disciplines, wha do not yet hold
a permanent professorship. The objectives of the START programme are
twofald: ,researchers should be given the long-term and extensive finan-
cial security to plan their research and to build up or consolidate their
own research groups thereby qualifying themselves for senior research
positions”, especially as university profe