
for Research and
Technology Policy
Evaluation

JOURNAL
fteval

ANETE VINGRE, PETER KOLARZ 
AND BILLY BRYAN

ON YOUR MARKS, GET SET, 

FUND!  

RAPID RESPONSES TO THE 

COVID-19 PANDEMIC

FLORIAN WITTMANN, FLORIAN 
ROTH, MIRIAM HUFNAGL,  
RALF LINDNER AND  
MERVE YORULMAZ 

TOWARDS A FRAMEWORK 

FOR IMPACT ASSESSMENT 

FOR MISSION-ORIENTED 

INNOVATION POLICIES.  

A FORMATIVE TOOLBOX 

APPROACH

LISE MOAWAD AND  
CORNELIA SCHENDZIELORZ

METAMORPHOSES AND 

PERFORMATIVITY.  

TRANSFORMATIVE R&I 

POLICIES AND THE 

NORM(ALIS)ING EFFECT OF 

SOCIETAL IMPACT

Pro
cee

din
gs 

of 
the

 

RE
val

uat
ion

 Co
nfe

ren
ce 

20
21/

22

Ant
icip

ati
on

 / 
Tra

ns
for

mati
on

 / 
Res

ilie
nc

e 

Eu
rop

ean
 R&

I P
olic

y E
val

uat
ion

 Co
nfe

ren
ce

RE
va
lua

t io
n ‘2

1

5-6
 M

ay 
20

22
 Vi

enn
a, 

Aust
ria

ISSUE 53 | APRIL 2022

53



WIFO – AUSTRIAN INSTITUTE OF 
ECONOMIC RESEARCH
Arsenal, Objekt 20
Postfach 91, 1103 Vienna
Dr. Jürgen Janger
E: juergen.janger@wifo.ac.at
Dr. Andreas Reinstaller
E: andreas.reinstaller@wifo.ac.at
 

OEAW – AUSTRIAN ACADEMY OF 
SCIENCE
Dr. Ignaz Seipel-Platz 2, 1010 Vienna
Nikolaus Göth, MSc
E: nikolaus.goeth@oeaw.ac.at
 

OEAD - AGENCY FOR EDUCATION 
AND INTERNATIONALISATION
Ebendorferstraße 7, 1010 Wien
Mag. Ulrich Hörmann
E: ulrich.hoermann@oead.at
 

AUSTRIAN COUNCIL FOR RESEARCH 
AND TECHNOLOGY DEVELOPMENT
Pestalozzigasse 4/DG 1, 1010 Vienna 
Sascha Ruhland, M.A.
E: s.ruhland@rat-fte.at
 

AQ AUSTRIA – AGENCY FOR QUALITY 
ASSURANCE AND ACCREDITATION 
AUSTRIA
Franz-Klein-Gasse 5, 1190 Vienna
Dr.in Elisabeth Froschauer-Neuhauser 
E: elisabeth.froschauer-neuhauser@aq.ac.at
Dr.in Eva Maria Freiberger
E: eva.maria.freiberger@aq.ac.at
 

AIT – AUSTRIAN INSTITUTE OF 
TECHNOLOGY
Giefinggasse 4, 1210 Vienna 
Mag. Michael Dinges
E: michael.dinges@ait.ac.at
Anna Wang
E: anna.wang@ait.ac.at
 

AWS – AUSTRIA 
WIRTSCHAFTSSERVICE GMBH
Walcherstraße 11A, 1020 Vienna 
Dr.in Elvira Welzig
E: e.welzig@aws.at
Mag. Norbert Knoll
E: n.knoll@awsg.at
 

CDG – CHRISTIAN DOPPLER 
RESEARCH ASSOCIATION
Boltzmanngasse 20, 1090 Vienna
DIin Maga. Brigitte Müller
E: brigitte.mueller@cdg.ac.at
 

WWTF – VIENNA SCIENCE AND 
TECHNOLOGY FUND
Schlickgasse 3/12, 1090 Vienna
Dr. Michael Stampfer
E: michael.stampfer@wwtf.at
Dr. Michael Strassnig
E: michael.strassnig@wwtf.at
 

VIENNA BUSINESS AGENCY.  
A SERVICE OFFERED BY THE CITY OF 
VIENNA.
Mariahilfer Straße 20, 1070 Vienna
Robert Mayer-Unterholzer
E: mayer-unterholzner@wirtschaftsagentur.at
DI Mag. Alfried Braumann
E: braumann@wirtschaftsagentur.at
 

ZSI – CENTRE FOR SOCIAL INNOVATION
Linke Wienzeile 246, 1150 Vienna 
Dr. Klaus Schuch
E: schuch@zsi.at
Drin Dorothea Sturn 
E: sturn@zsi.at
 

LUDWIG BOLTZMANN GESELLSCHAFT
Nußdorfer Straße 64, 1090 Vienna
Mag. Patrick Lehner
E: patrick.lehner@lbg.ac.at 

TECHNOLPOLIS GROUP 
AUSTRIA
Rudolfsplatz 12/11, 1010 Vienna
Mag.a Katharina Warta
E: warta@technopolis-group.com
Tobias Dudenbostel, MA
E: tobias.dudenbostel@technopolis-group.com
 

WPZ RESEARCH GMBH
Mariahilfer Straße 115/16, 1060 Vienna
Dr.in Brigitte Ecker
E: brigitte.ecker@wpz-research.com 
 

JOANNEUM RESEARCH 
FORSCHUNGSGESELLSCHAFT MBH
Haus der Forschung
Sensengasse 1, 1090 Vienna
Mag. Wolfgang Polt
E: wolfgang.polt@joanneum.at
Mag. Jürgen Streicher
E: juergen.streicher@joanneum.at
 

KMU FORSCHUNG AUSTRIA –
AUSTRIAN INSTITUTE FOR SME 
RESEARCH 
Gusshausstraße 8, 1040 Vienna
Mag. Peter Kaufmann
E: p.kaufmann@kmuforschung.ac.at
Dr. Mario Steyer
E:  m.steyer@kmuforschung.ac.at
 

FEDERAL MINISTRY OF EDUCATION, 
SCIENCE AND RESEARCH
Minoritenplatz 5, 1014 Vienna 
Mag.a Irene Danler
E: irene.danler@bmbwf.gv.at
Mag.a Simone Mesner
E:  simone.mesner@bmbwf.gv.at
 

FEDERAL MINISTRY FOR DIGITAL 
AND ECONOMIC AFFAIRS
Stubenring 1, 1014 Vienna 
Mag.a Sabine Pohoryles-Drexel
E:  sabine.pohoryles-drexel@ bmdw.gv.at
 

FEDERAL MINISTRY FOR CLIMATE 
ACTION, ENVIRONMENT, ENERGY, 
MOBILITY, INNOVATION AND 
TECHNOLOGY
Radetzkystraße 2, 1030 Vienna 
Dr. Rupert Pichler
E: rupert.pichler@bmk.gv.at
MSc (WU) Philipp Witibschlager, BA
E: philipp.witibschlager@bmk.gv.at 
 

FFG – AUSTRIAN RESEARCH 
PROMOTION AGENCY
Haus der Forschung,
Sensengasse 1, 1090 Vienna
DIin Dr.in Sabine Mayer
E:  sabine.mayer@ffg.at
Mag. Leonhard Jörg
E:  leonhard.joerg@ffg.at
 

FWF – AUSTRIAN SCIENCE FUND
Haus der Forschung
Sensengasse 1, 1090 Vienna
Dr. Falk Reckling 
E: falk.reckling@fwf.ac.at 
 

IHS – INSTITUTE FOR ADVANCED 
STUDIES
Josefstädter Straße 39, 1080 Vienna 
Dr.in Angela Wroblewski
E: wroblews@ihs.ac.at
  

CONVELOP – COOPERATIVE 
KNOWLEDGE DESIGN GMBH
Bürgergasse 8-10/I, 8010 Graz 
DIin Drin. Karin Grasenick
E: karin.grasenick@convelop.at
Erdbergstraße 82/4, 1030 Wien
Konstantin Melidis
E: konstantin.melidis@convelop.at
 

ACR – AUSTRIAN COOPERATIVE 
RESEARCH
Sensengasse 1, 1010 Vienna 
Dr.in Sonja Sheikh 
E: sheikh@acr.ac.at 

INDUSTRIEWISSENSCHAFTLICHES 
INSTITUT – IWI
Mittersteig 10, 1050 Wien
FH-Hon.Prof. Dr. Dr. Herwig W. Schneider
E: schneider@iwi.ac.at
Mag. Philipp Brunner
E: brunner@iwi.ac.at
 

mailto:juergen.janger%40wifo.ac.at?subject=
mailto:andreas.reinstaller%40wifo.ac.at?subject=
mailto:nikolaus.goeth%40oeaw.ac.at?subject=
mailto:ulrich.hoermann%40oead.at?subject=
mailto:s.ruhland%40rat-fte.at?subject=
mailto:elisabeth.froschauer-neuhauser%40aq.ac.at?subject=
mailto:eva.maria.freiberger%40aq.ac.at?subject=
mailto:michael.dinges%40ait.ac.at?subject=
mailto:anna.wang%40ait.ac.at?subject=
mailto:e.welzig%40aws.at?subject=
mailto:n.knoll%40awsg.at?subject=
mailto:brigitte.mueller%40cdg.ac.at?subject=
mailto:michael.stampfer%40wwtf.at?subject=
mailto:michael.strassnig%40wwtf.at?subject=
mailto:mayer-unterholzner%40wirtschaftsagentur.at?subject=
mailto:braumann%40wirtschaftsagentur.at?subject=
mailto:schuch%40zsi.at?subject=
mailto:sturn%40zsi.at?subject=
mailto:patrick.lehner%40lbg.ac.at?subject=
mailto:warta%40technopolis-group.com?subject=
mailto:tobias.dudenbostel%40technopolis-group.com?subject=
mailto:brigitte.ecker%40wpz-research.com?subject=
mailto:wolfgang.polt%40joanneum.at?subject=
mailto:juergen.streicher%40joanneum.at?subject=
mailto:p.kaufmann%40kmuforschung.ac.at?subject=
mailto:m.steyer%40kmuforschung.ac.at?subject=
mailto:irene.danler%40bmbwf.gv.at?subject=
mailto:simone.mesner%40bmbwf.gv.at?subject=
mailto:sabine.pohoryles-drexel%40%20bmdw.gv.at?subject=
mailto:rupert.pichler%40bmk.gv.at?subject=
mailto:philipp.witibschlager%40bmk.gv.at?subject=
mailto:irene.danler@bmbwf.gv.at
mailto:leonhard.joerg%40ffg.at?subject=
mailto:falk.reckling%40fwf.ac.at%20?subject=
mailto:karin.grasenick%40convelop.at?subject=
mailto:konstantin.melidis%40convelop.at?subject=
mailto:sheikh%40acr.ac.at?subject=
mailto:schneider%40iwi.ac.at?subject=
mailto:brunner%40iwi.ac.at?subject=


EDITORIAL

DEAR READERS!

After its pandemic-induced postponement, the REvaluation 
Conference 2021|22 finally takes place 5-6 May 2022 in Vienna 
with more than 60 contributions in over 20 sessions. Further-

more, the conference included several panels, keynote speeches as well 
as the fteval Platform’s 25-years anniversary enquete. We are delighted 
to publish with this issue of the fteval Journal for Research and Tech-
nology Policy Evaluation the Conference Proceedings, presenting 20 
selected articles along the event’s topical strands Anticipation – Transfor-
mation – Resilience, relating to some of the grand challenges of our time. 
We hope to inspire policy makers, programme owners, funding agencies, 
researchers and evaluators with interesting approaches for further devel-
oping research and innovation systems in these three domains.

EFFECTS OF THE PANDEMIC TO RESEARCH AND IN-
NOVATION FUNDING

Rapid response to the dynamics of the COVID-19 pandemic was not 
only asked from the participants and the organising team of the REvalu-
ation Conference, but also from research funders around the world. The 
effects the pandemic has had on research and innovation funding is 
topic of two articles: How selected funding agencies reacted in order to 
promptly provide financial support for research on this new global plague 
and what type of processes and structures proved beneficial can be read 
in the contribution by Vingre, Kolarz and Bryan [read Article 1 from page 
8].The team of Kerlen, Kind, Rodriguez, Wangler, Zinke and Wessels fo-
cuses on business R&D and provide preliminary insights on the effects 
of the pandemic on innovation funding, adaptation strategies and how 
these can be provisionally evaluated. In monitoring and evaluation pro-
cesses running since summer 2020, five German innovation funding pro-
grammes were analysed - their first results are presented in this article. 
In addition, the authors propose an impact model that takes this external 
shock on ongoing innovation projects into account. 

Most evaluations build on a programme theory. Consequently, an 
impact model interweaving internal with external factors usually forms 
the starting point of a programme evaluation.  To enable an appropriate 
consideration of the effect of the pandemic, the authors developed an 
impact model to be applied in a generalised form to different funding 
measures in the field of research, technology and innovation policy [read 
Article 2 from page 18].

WHAT DOES TRANSFORMATION MEAN FOR POLICY 
EVALUATION?

Anticipation and resilience in research and innovation policy-making 
were but two of the topical strands of this year’s REvaluation Conference. 
The largest strand Transformation puts a spotlight on the role of science 
and science policy for societal development towards social, environmen-
tal, cultural and economic sustainability. Questions on how to evaluate 
the effects of transformative policies - while the system under considera-
tion itself is transforming - remain intricate and heavily discussed. 

For these Conference Proceedings we collected eleven contributions 
on transformation issues in research policy evaluation. Three articles 
deal with conceptual frameworks for the evaluation of mission-
oriented and transformative policies: in Article 3 [read from page 31], 
Wittmann, Roth, Hufnagl, Lindner and Yorulmaz share their considera-
tions for a comprehensive toolbox for impact assessment of missions 
and the engagement of the many different perspectives relevant for the 
success of a mission. While providing a handy guidance for evaluation, 
the authors also showcase the caveats that an active inclusion of a large 
number of stakeholders has.

At the level of process indicators, Schuck-Zöller and her colleagues 
suggest a formative evaluation scheme for climate services. From the 
experience of their work at the Helmholtz Institute for Climate Service 
Science, where interaction between stakeholders is their daily business, 
we can learn how success criteria can be implemented in co-creative 
research and processes [read Article 4 from page 43].

Dinges, Kerlen, Kaufmann, Wang, Toepel, Kofler, Meyer and Wieser 
take a more global perspective in their discussion of theories of change 
for transformation-oriented policies. Using the example of the German 
7th Energy Research Programme, they contribute innovation system 
thinking to the analysis of transformative environments [read Article 5 
from page 57].

Two contributions illustrate what transformative research policies 
can stand for at the regional innovation level: in their Article Mena 
Jara, Meijer, Heimericks and Willemse discuss how smart specialisation 
and responsible research and innovation (RRI) can be integrated in 
territorial stakeholder networks and policy systems [read Article 6 from 
page 69]. Sourcing from several projects treating the implications of 



monitoring and evaluation ecosystem, Tjitske and her colleagues offer 
first considerations to theorise their concept of evaluative conversation 
as an approach for improving regional RRI [read Article 7 from page 77].

The two articles that follow build a nice transition as they also contrib-
ute to the RRI discourse by offering conceptual impact frameworks: 
Moawad and Schendzielorz observe how transformative research and in-
novation (R&I) policies have a norming and normalising effect on what is 
considered as societal impact [read Article 8 from page 85]. In his article, 
Brasil illustrates the application of a multidimensional self-evaluation 
approach in the Brazilian graduate system and reflects its potential for 
improvement [read Article 9 from page 97].

How concepts that assess impact of RRI programmes can be co- 
created is a special focus of another two contributions: Wailzer and Soy-
er present their co-developed impact model for evaluating the societal 
impact of participatory research approaches used at the Open Innova-
tion in Science Center at the Ludwig Boltzmann Society [read Article 10 
from page 107]. Yorulmaz and Bührer co-created a template to record 
and structure the potential impact arising from RRI, taking into consid-
eration the scientific, societal as well as economic impacts [read Article 
11 from page 118].

Examples for assessments of specific transformative policies are high-
lighted in the article by Schneuwly and Chandler on European agri-food 
R&I investments [read Article 12 from page 126], and Seus and Stadler 
monitored a city lab process in Mannheim, tracing what aspects of social 
innovation occurred in the energy sector [read Article 13 from page 133]. 

METHODOLOGICAL ADVANCES IN RESEARCH AND IN-
NOVATION POLICY EVALUATION

The final section presents insights gained in specific evaluation en-
deavours. In our joint conference series, IFRIS, Fraunhofer ISI and fteval, 
traditionally give stage to discussing methodological advances in re-
search and innovation policy evaluation, and research on science policy 
in general. The following seven articles focus on the multifaceted lessons 
learned and reflections undertaken: in five articles, the authors present 
specific examples of R&I programmes and their evaluation as well as 
the implementing Agencies’ perspectives on these programmes. The 
last two articles present general methodological reflections.

Kaisler and Palfinger contribute with a presentation of how funding, 
facilitating and evaluating participatory research approaches in Austria 
can be realised by using the example of the Ludwig Boltzmann Soci-
ety’s programme on Patient and Public Involvement and Engagement. 
[read Article 14 from page 141]. Dudenbostel draws lessons from the 
evaluation of the Philipp Schwartz Initiative, a German programme that 
supports researchers, who had to flee from their home countries, in es-
tablishing their scientific career in German universities [read Article 15 
from page 147]. Miyajima, Isshiki, Kunugi and Uesaka asked whether 
successful market introduction of products and services, resulting from 
funded projects, can be predicted using ongoing R&D evaluation data 

of the Japanese Agency NEDO. [read Article 16 from page 153]. For the 
Austrian Research Promotion Agency FFG, Landon and Hochreiter intro-
duce a randomised controlled trial approach and reflect how this and 
other experimental approaches have been established in the FFG [read 
Article 17 from page 160]. Finally, the ways and means with which Bpi-
france seeks to understand the impact of SME’s innovation projects is 
described by Brun [read Article 18 from page 169].

Taking the lessons learned to a more general level, further meth-
odological reflections are raised by the last two articles. Rothgang and 
Lageman aim at understanding why approaches of systems analysis so 
far have only played a small role in innovation policy evaluation. They 
make suggestions how the detected epistemological and institutional 
obstacles can be overcome [read Article 19 from page 181]. And finally, 
Uhrig and Spanó reflect on how the model of “key impact pathways” 
can serve on strategic, institutional and on project level [read Article 20 
from page 192].

Holding our journal issue of 204 pages in hands is the result of many 
hours of writing, reading, reworking, formatting, reviewing, revising, 
proofreading, feedback looping, mailing back and forth, collecting im-
ages and bits and pieces, checking, coordinating and great cooperation 
amongst the editorial team. We thank all contributors for the efforts and 
the creativity that went into this issue of the fteval Journal for Research 
and Technology Policy Evaluation! 

We wish you a good read and interesting insights!

Klaus Schuch, Elisabeth Nindl & Isabella Wagner

April 2022
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The OECD estimates that over $7b were unlocked in the first nine months 
of 2020 (OECD, 2021a). Funders introduced new measures and extended 
the duration of ongoing research and deadlines for new calls for applica-
tions (Stoye, 2020). In some cases, funders made only one-off invest-
ments in 2020, whereas other measures continue to operate in 2021.

Across many of these measures, the need for a rapid response meant 
that ‘business-as-usual’ funding processes had to change – at least by 
accelerating existing processes, or indeed by modifying them more sub-
stantively. At the same time, funders had to ensure that acceleration and 
modification did not compromise the quality of decision-making, i.e., that 
they still funded high-quality research. 

Studying and understanding these funding responses has merit from 
an evaluative point of view: did funders perform as well as they could 
have done? But COVID-19, its countermeasures and consequences also 
highlighted the critical role that public research funders play in major 
societal emergencies. Understood as a wider societal emergency rather 
than strictly as a pandemic, an assessment of funders’ responses to CO-
VID-19 can therefore also help to define some parameters for a rapid-
response toolkit suited to future crises, health-related or otherwise.

Academic literature on the need for rapid research and the response 
of funders is scarce. It focuses either on the implications for research 
practice (see, for example, Richardson et al, 2021; Lurie et al, 2021) or 
on funding for clinical research. For example, the main recommendation 
of Sigfrid et al.’s 2020 review of the academic literature on clinical re-
search responses to pandemics (including COVID-19) was to increase STI 
preparedness before a pandemic rather than a purely reactive response. 
Dedicated emergency funding for the rapid release of funds, strong in-
ternational collaborations and community engagement (e.g., involving 
affected communities in programme design) from the outset were cited 
as key enablers for a successful rapid STI response. 

In its most recent STI Outlook, the OECD has roughly outlined some of 
the approaches taken by funders and highlighted some of the challenges 
(OECD, 2021b). However, we are not aware of published work exploring 
this topic in detail with primary data from funders or looking across multi-
disciplinary research responses.

APPROACH
We used an exploratory comparative case study approach for this 

study to allow for an iterative analysis of each case (funder) with a final 
comparison of emergent themes and explanations (Mills et al. 2010). This 
approach is particularly useful for analysing organisational processes 
and change in response to a common external problem (i.e., the research 
needs to understand and address the impact of COVID-19).

ABSTRACT

This paper presents findings from an analysis of seven multidis-
ciplinary national research funders’ responses to COVID-19. We 
posit that while some parts of research and innovation funding 

responses to COVID-19 were ‘pandemic responses’ in the conventional 
biomedical sense, other parts were thematically far broader and are bet-
ter termed ‘societal emergency’ funding. This type of funding activity 
was unprecedented for many funders. Yet, it may signal a new/additional 
mission for research funders, which may be required to tackle future 
societal emergencies, medical or otherwise. Urgency (i.e., the need to 
deploy funding quickly) is a key distinguishing theme in these funding 
activities. This paper explores the different techniques that funders used 
to substantially speed up their application and assessment processes to 
ensure research on COVID-19 could commence as quickly as possible. 
Funders used a range of approaches, both before application submission 
(call design, application lengths and formats) and after (review and de-
cision-making processes). Our research highlights a series of trade-offs, 
at the heart of which are concerns around simultaneously ensuring the 
required speed as well as the quality of funding-decisions. We extract 
some recommendations for what a generic ‘societal emergency’ funding 
toolkit might include to optimally manage these tensions in case national 
research funders are called upon again to respond to future crises.

INTRODUCTION	
This paper presents findings from an analysis of seven multidisci-

plinary national research funders’ responses to COVID-19. The back-
ground work for this study was conducted as part of a recently complet-
ed process review of UKRI’s research and innovation (R&I) response to 
COVID-19 (Kolarz et al, 2021), which included a substantial international 
comparative dimension.

We begin by positing that funders’ responses went decisively beyond 
pandemic response in the conventional sense and amounted to a largely 
unprecedented type of R&I funding. COVID-19 marked the first time 
many research funders were called on to rapidly mobilise researchers 
from a broad range of disciplines and fund large bodies of research as 
rapidly as possible to respond to a major unfolding societal crisis. And it 
may not be the last.

OECD figures help to give a sense of the scale of the global R&I fund-
ing response to COVID-19: the OECD Science, Technology, and Innova-
tion Policy Compass COVID-19 tracker database lists 702 policy initiatives 
targeting COVID-19 pandemic across the OECD countries (OECD, 2021b). 

ANETE VINGRE, PETER KOLARZ AND BILLY BRYAN
DOI: 10.22163/fteval.2022.538

ON YOUR MARKS, GET SET, FUND! RAPID 
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response might arguably be better judged in the longer-term post-pan-
demic. However, the focus of this study is around short-term response 
processes and learning from them for future crises. This means that 
funders’ ability to deploy funding rapidly is a key success criterion: unlike 
in other funding activities, where it is usually accepted that impacts may 
only appear ‘downstream’, often after many years, large parts of funders’ 
responses to COVID-19 were intended to produce impact and actionable 
knowledge within months. Finally, the study covers only rapid funding 
instruments and does not explore the effects of the pandemic or rapid 
response on other funding priorities and instruments. Although such a 
wholistic understanding would be very relevant, it merits a separate in-
vestigation and is an area for further research.   

FROM ‘PANDEMIC RESPONSE’ 
TO ‘SOCIETAL EMERGENCY’

The mission of each funder was not always discernible or fully pre-
defined, but urgency is a core theme that characterises all funders’ 
responses. Accordingly, all funders introduced programmes aiming 
to quickly support research to understand and address the impacts of 
COVID-19. Table 1 provides a brief overview of the reviewed funders’ 
responses to the COVID-19 pandemic.

The study covers seven research funders: the Dutch Research Council 
NWO and its sister organisation for health research ZonMw, the German 
Research Council DFG, the UK national funding agency UKRI, National 
Research Council of Canada (NRC), the Japan Science and Technology 
Agency (JST), the Ministry of Science and Technology of Taiwan (MoST) 
and the National Science Foundation (NSF) in the USA. 

The study used desk research and interviews. The information avail-
able on the funders’ websites, meeting protocols, reports and grey litera-
ture were used to conduct the desk research. Semi-structured interviews 
with representatives of funders1 were conducted to fact-check the find-
ings of desk research and gain insights into challenges the funders faced 
in introducing and implementing their responses to COVID-19. Interviews 
were conducted with personnel directly involved in the design and deliv-
ery of the response and had strategic oversight of their funder’s mission 
and role in the respective R&I system. 

A common template was used across cases for structured data col-
lection. The analysis was performed from April to July 2021, when most 
funders had completed the first rounds of response mechanisms and 
were ready to reflect on the first lessons learned. 

This study has some limitations. First, it is based on funders’ per-
ceptions, which can be biased, though we worked to substantiate their 
accounts with documentary evidence where possible. Second, it covers 
a limited selection of funders (from developed countries) and cannot be 
globally representative but does provide a view of some of the most ac-
tive funders in the world on this issue. Third, the success of funders’ 

1	 Except NSF, who could not be reached for consultation.

Table 1 Reviewed funders’ response to COVID-19

Funder Response to COVID-19 Overall funding and number of supported awards

NWO and 
ZonMw,
Netherlands

Corona: fast-track data call for applications (NWO)
Two waves of the research programme COVID-19 (NWO and ZonMw)
‘Virus Outbreak Data Access Network’ initiative for data sharing

COVID-19 programme provided €56.5m
 to 235 awards. 
Fast-track data programme provided 
€1.5m to 34 awards. 

DFG, Germany Set up of Interdisciplinary Commission for Pandemic 
Research to steer the response to COVID-19
Call for Multidisciplinary Research into Epidemics and 
Pandemics in response to the Outbreak of SARS-CoV-2
COVID-19 Focus Funding instrument 

COVID-19 Focus Funding provided 
€3.6m to 33 awards (first call). 
Call for multidisciplinary research into epidemics 
and pandemics provided €30m to 50 awards. 

UKRI, United 
Kingdom

Fifteen COVID-19 research programmes and interventions, including: 
joint agency programmes (e.g., UKRI-NIHR programme funded the 
Oxford/AZ Vaccine), international programmes (e.g., GECO - Global 
Effort on COVID-19 Health Research), UKRI COVID-19 Agile R&I 
response call, infrastructure (Vaccine Manufacturing Innovation 
Centre [VMIC]), and policy programmes (National Core Studies)

UKRI provided £647.2m to 1,057 awards 
from February 2020 to May 2021.

Significant investments were the VMIC (£200.2m) 
and the UKRI Agile Open call (£172.5m)

National 
Research 
Council Canada 
(NRC)

The Pandemic Response Challenge programme and 
new Vice president to lead the programme
New infrastructure projects (manufacturing, clinical trial centres)
Industrial Research Assistance Programme challenges for businesses

Pandemic Response Challenge programme 
provided €15m to 6 awards in 2020. 
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Funder Response to COVID-19 Overall funding and number of supported awards

Ministry of 
Science and 
Technology of 
Taiwan (MoST)

MoST introduced new accelerated funding instrument 
with supplementary funding to support:
Short-term missions focusing on quick solutions 
for testing, treatment, vaccines
Long-term missions focusing on epidemiology and policy making

C-19 research call provided €30m. 

Japan Science 
and Technology 
Agency (JST)

Covid call in the Strategic Basic Research Programme
J-RAPID programme funding international collaborative research

J-RAPID provided €4.1m to 11 awards. 
CREST provided €30m to 10 awards in 2020. 

National 
Science 
foundation 
(NSF), USA

NSF responded to COVID-19 by investing $75m in fast 
response research through its RAPID mechanism previously 
deployed to respond to other emergencies. 

RAPID provided $75m to over 1000 
awards up to end of October 2020.

Among the earliest and most evident observations in our research 
was that there is an important core distinction within the R&I respons-
es to COVID-19, namely between what we term ‘pandemic response’ 
conventionally defined, and a much broader element we term ‘societal 
emergency’ funding. The remainder of this paper focusses on the latter, 
so we describe the distinction here.

While the scale of the COVID-19 pandemic was unprecedented, 
little is new about research funders conducting or aiding a pandemic 
response. Research funders in the biomedical sciences have coordinated 
efforts and provided rapid funding before, responding to other health 
emergencies such as Zika and Ebola outbreaks (Oliveira et al, 2020). Be-
sides such past experiences, research funders conducting a pandemic 
response to COVID-19 could also rely on guidance and standard process-
es from Glopid-R and the WHO R&D Blueprint.

Many of the funders covered in this study made substantial contribu-
tions towards tackling the pandemic itself. This focused on therapeutics, 
diagnostics, and understanding the spread of the disease, typically in a 
biological/genetic sense, though occasionally also involving social scien-
tific work. Often, these pandemic response activities were centred on a 
small number of known competence centres within a few specific fields.

Beyond the early months of 2020, the R&I funding responses ex-
panded beyond what is typically understood as ‘pandemic response’ into 
broader medical, biological and public health questions, as well as to 
technological and socio-economic implications. Far greater and more di-
verse sections of national research communities needed to be mobilised. 
There were fewer instances of ‘obvious’ candidates to carry out research, 
and the topics of interest (e.g., air quality, socio-economic effects of lock-

down and school closures) required far more agile and wide-reaching 
approaches to keep pace with increasing and evolving research needs 
and priorities. Implicitly, these funding activities understand COVID-19 
not only as a pandemic affecting public health, but as a much broader 
and multi-faceted societal emergency. 

The emphasis between these two elements of COVID-19 response 
funding differs among the funders we covered. None of the funders we 
studied are the sole research funders operating in their respective coun-
try, and this has some impact on the shape of their response. For example, 
in the US, Canada and Germany, other health research funders made 
substantial investments in response to COVID-19 while the funders we 
covered focused on other disciplines. The ‘pandemic response’ element 
was typically covered by specific health and biomedical research funders, 
or by equivalent thematic divisions within multidisciplinary funders. The 
wider ‘societal emergency’ aspect was typically relevant across the entire 
disciplinary remit of multidisciplinary national research funders.

As such, all comparator funders supported social science research 
in addition to biomedical, natural science and engineering research. 
Some funders only introduced new rapid support measures (e.g., NWO, 
ZonMw, DFG), whereas other funders (e.g., NRC) were also tasked to 
deliver new research infrastructure. Some (e.g., UKRI, JST, NRC) intro-
duced or took part in international collaborative programmes, once again 
in many different thematic and disciplinary domains related to COVID-19 
and its wider societal implications.

In this paper, we focus on the wider ‘societal emergency’ response of 
multidisciplinary national research funders rather than on the ‘pandemic 
response’ of specifically medical research funders or funding divisions. 

Call design 
and launch

Applicants’ preparation 
of application forms

Application 
submission

Application review 
& decision-making

Funding 
decision

Start of 
awards

Accelerating application preparation and 
submission

Accelerating application review and funding 
decisions

Figure 1 How funders facilitated rapid funding response processes
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and, as noted above, MoST and JST had overall higher emergency pre-
paredness. 

Other funders – NWO and ZonMw, DFG, UKRI – designed new mea-
sures or significantly altered existing ones. They reported spending some 
time on new call design and launch, which often involved some form 
of formal approval implying lengthier processes, particularly when more 
than one funder was concerned. For example, NWO and ZonMw started 
a new joint programme and coordinating between the two funders took 
slightly more time. 

However, funders without ready-made rapid-response instruments 
reported that management prioritised rapid response over any other ac-
tivities and accelerated approval processes. Thus, even when funders 
did not have emergency instruments and had to create new ones, they 
spent less time approving new measures and starting the operation than 
would normally be the case for new funding tools. 

However, quickly introducing rapid-response measures came at the 
cost of funders’ staff increased workload. Planning and launching calls 
quickly put significant pressure on the funders’ staff. Funders reported 
significantly increased workload, working overtime and on weekends in 
remote work circumstances to launch the rapid funding instruments. All 
consulted funders pointed out this can only happen for a short period 
and cannot become the norm. Only in countries less affected by the 
pandemic and with previous experience with responding to a societal 
emergency (e.g., Taiwan, Japan) did research funders manage to organ-
ise the COVID-19 response with less pressure on staff at the design and 
launch stage. 

ACCELERATING APPLICATION PREPARATION AND 
SUBMISSION

All comparator funders shortened award application timelines, and 
most of them reduced the length of application forms. The extent to 
which the  time for application preparation was reduced varies among 
the funders. For example, Dutch health research funder ZonMw reduced 
the time for application preparation for its interdisciplinary COVID-19 pro-
gramme from the usual 2-3 months to two weeks. DFG, NRC, MoST and 
JST allowed longer time periods for application preparation (around one 
month), but these were still substantially shorter than business-as-usual 
in all cases. 

NWO’s Fast-track data programme stands out for its exceptional level 
of acceleration at this stage: aiming to support data collection for ur-
gent pandemic related research, the programme had a “first-come, first-
serve” principle, meaning for example that NWO published the call for 
applications on a Friday, and by Tuesday the following week, NWO had 
received enough applications to be able to allocate all budget. NWO pro-
gramme managers reviewed the applications as soon as they came in. 
The funder approved applications meeting the minimum requirements of 
relevance, urgency, expertise, and feasibility.

Two main approaches were evident in terms of reduced application 
length, which different funders used to varying extents: on one hand, 
there is the possibility of keeping application form structures the same 
(i.e. have all the ‘usual’ sections) but reduce the permitted word or page 
limits. Most funders followed this approach. On the other hand, there 
is the possibility of removing some of the business-as-usual application 
sections altogether. We learned that two funders in our review chose to 
do this.

Our rationale for this choice is while the latter was by no means an 
easy or less important task, it was able to draw on prior experience and 
existing guidance and was limited to a small number of fields and ac-
tors suited to carry out the required research activities. The former, by 
contrast, had little precedent or ‘blueprint’ and a much broader thematic 
remit. The lack of precedent, combined with the possibility of future so-
cietal emergencies, also means that these ‘societal emergency’ funding 
activities beyond ‘pandemic response’ are particularly likely to include 
valuable lessons for the future. 

In the following sections, we show how funders facilitated rapid 
funding responses. We distinguish between the processes and activities 
before and after the point of application submission (Figure 1), as the 
acceleration mechanisms – and the resulting challenges – are distinct 
during these two stages: the former pertains to application format and 
ensuring inclusive participation; the latter pertains to review processes 
and, most notably, to whether and how peer review can be adapted to 
the context of a societal emergency and consequent rapid funding de-
ployment.

RAPIDLY RESPONDING TO 
SOCIETAL EMERGENCY: 
APPROACHES AND CHALLENGES 

DESIGNING AND LAUNCHING THE RAPID RESPONSE 
PROGRAMMES

All the funders reviewed showed flexibility in their ability to respond 
to the pandemic quickly. However, we note for context that some funders 
could draw on prior experience in responding to societal emergencies, 
meaning they had existing schemes or structures for such purposes. 
While these may have needed some modification in some cases, other 
funders needed to create their funding tools from scratch or substan-
tially alter existing schemes that had not been designed for emergency 
response.

MoST and JST had previous experience responding to natural di-
sasters, pandemics or other crises. ZonMw had experience respond-
ing to previous epidemics. Taiwan had already invested significantly 
in pandemic preparedness after the SARS outbreak. Japan had previ-
ously needed to react to major earthquakes and other disasters, so JST 
used its J-RAPID programme for the emergency response. This, in turn, 
had been influenced by the NSF’s RAPID programme, which had been 
used in previous emergencies such as Hurricane Katrina. Thus, NSF and 
JST deployed existing emergency tools, only needing to adjust the pro-
grammes for the new emergency at hand. 

NRC organised their pandemic response in the framework of the 
Challenges Programme, creating a specific Pandemic Response Chal-
lenge Programme. NRC used the already existing programme mecha-
nisms and did not significantly alter the processes because they believed 
that using an existing framework would allow them to respond faster 
than creating a new one. 

NRC, MoST and JST also reported fewer problems with implementing 
the measures, both in terms of organising application preparation and 
review. This is partly because they used previously tested mechanisms 
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tained research career opportunities. NWO reported that fast submis-
sion requirements raised concerns in the research community because 
researchers with care responsibilities could not respond as quickly as 
others, leaving them at a disadvantage. Elsewhere, it has been reported 
that female researchers published fewer preprints during the pandemic 
and started fewer new research projects than males (Viglione, 2020). 

In summary, accelerated submission timelines are critical to ensure 
rapid funding responses and shortening application forms can be a help-
ful component in this, including for applicants, funder staff and review-
ers. However, our research shows that shorter preparation time coupled 
with lowered barriers to entry may lead to large volumes of applications 
and lower overall quality of the application pool. This in turn also cre-
ates a high burden for the funder’s staff and peer-reviewers. Finally, 
challenges arise to ensure equal inclusion of researchers with difficulties 
responding quickly.  

ACCELERATING APPLICATION REVIEW AND FUNDING 
DECISIONS

We now turn from the pre-submission to the post-submission phase 
of COVID-19 response funding. However, we note that several of the fea-
tures highlighted above also have an effect here on the length or brevity 
of applications, as well as the large volumes of applications submitted 
to calls.

Most comparator funders relied on peer-review to assess the ap-
plications submitted for COVID-19 response schemes. The main reason 
for peer-review was (as with regular funding) to ensure scientific qual-
ity. At the same time, funders applied new mechanisms and alterations 
to their usual processes to accelerate peer review. However, several 
funders also either partly or completely2 bypassed peer-review in their 
rapid response. 

Funders that  least deviated from the traditional peer-review simply 
instructed peer-reviewers to conduct their reviews in the usual format, 
but to do so quicker than usual, as JST did in its CREST programme CO-
VID-19 call. This was not the first time JST responded to an emergency 
in this way, and they already knew they would be able to mobilise the 
peer community. ZonMw also reduced the peer-review length from 2-3 
weeks to receive peer feedback in a few days by simply requesting a fast 
response from reviewers. Requests for a fast response appear to have 
been largely effective. 

Other funders made more targeted changes in the peer-review pro-
cess by reorganising and shortening the review process. DFG abolished 
written panel reviews in the COVID-19 Focus Funding instrument, in-
stead asking peer reviewers to present assessments already written in 
the panel meeting. DFG also integrated the work of a Review Board with 
the Grants Commission, usually held separately, saving more time. JST 
cancelled the joint evaluation meetings between the funders involved in 
its international J-RAPID programme and instead relied on the assess-
ment provided by partner funders. 

We found very few examples of funders making use of two-stage ap-
plications (e.g., pre-application followed by a main application). We did 
not expect this approach to feature strongly in COVID-19 responses due 

DFG and NSF reduced the application length significantly, limiting 
the usually lengthier applications to just five pages. Other funders opted 
for a similar but less pronounced approach, reducing the usual length of 
applications forms only slightly. By contrast, NRC did not make changes 
of this type, using instead its Challenge Programmes framework to orga-
nise its response. Although the programme was new and focused on the 
pandemic, it used existing Challenge Programme procedures, including 
application forms. Though not an emergency funding tool as such, NRC 
deemed the application process and forms for this programme suitable 
for the urgency of the pandemic. This meant that NRC did not have to 
create new application forms and reported that this allowed them to 
launch the call quickly and save time on re-designing or developing new 
application forms. 

Most funders reduced the total length of the applications, not remov-
ing specific sections. However, this was not the case for significantly 
reduced applications. For example, DFG asked for a maximum of five-
page applications for its COVID-19 Focus Funding instrument and did not 
ask applicants to provide information on their track record due. Similarly, 
in the NSF’s RAPID programme form, the key information was largely 
centred on the proposed research subject.

The rationale for shortening application timelines is self-evident in 
the circumstances. Likewise, reducing the length and/or detail of ap-
plications (both by word/page limits and by removing some of the ‘stan-
dard’ sections altogether) is in part a corollary of this: with shorter time 
available to applicants, shorter applications ought to help applicants put 
together an application under such tight constraints. In addition, review-
ers have less material to review, which may in theory mean less time 
spent on reading and assessing applications.

Whilst these steps were almost certainly necessary, our research 
finds several challenges with shortened applications, both in terms of 
timelines and application lengths. 

One challenge associated with short application deadlines is  the 
quality of the applications and later award implementation. For exam-
ple, ZonMw observed that some rapidly selected awards later required 
changes in the project plan because of unanticipated problems during 
the short application development. DFG reported the quality of applica-
tions received for COVID-19 calls was poorer than usual and speculated 
it might have been due to shorter application preparation time. This was 
also the case for UKRI’s open calls, which attracted a substantial amount 
of out-of-scope and/or poor-quality applications (alongside many good 
ones) compared to business-as-usual.

Two funders (DFG and UKRI) experienced challenges with ensuring 
that peer-review panels had  sufficient information to assess applica-
tions. As a result, DFG reported that peers sought alternative information 
resources to find the information that was missing in the applications. 
Peers needed more time to complete the assessment, and the quality of 
the additional information peers used could not be assured because it 
was not provided systematically for all applicants. UKRI staff also com-
mented on the need to regularly source more information from appli-
cants for peer reviewers due to the short application forms used in their 
Open Call. 

The rapid organisation of funding calls also raises concerns about 
unequal opportunities for some research community members and sus-

2	 In cases where processes fully by-passed peer review, funders’ staff still had an option to involve peer-review to inform their decisions if necessary. 
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cut some steps in the peer-review process and did shorten timelines 
compared with business-as-usual but was still not satisfied with the 
length of time the whole process required. UKRI likewise retained peer 
review (with some efficiency savings in parts of its response) but did not 
fulfil its ambition of reaching funding decisions within 2-6 weeks on all 
applications. Such delays were not entirely a result of peer review itself, 
but also of the need to quickly process a large volume of applications 
in this way. 

Such time delays are not evident in instruments that simply asked 
reviewers to return their feedback much faster. The three funders who 
relied on this approach (JST, MoST, ZonMw) did not report any sig-
nificant problems or failure to meet the objectives related to urgency. 
However, even at smaller scale, this approach was deemed unlikely 
to be sustainable as it implies a heavy workload for peers and was 
noted not to be feasible for very large funding instruments with many 
applications. 

Funders that bypassed peer-review did not report any problems 
with not meeting the urgency objectives and believed3 they made 
funding decisions faster without, rather than with, full peer-review. 
However, as noted, bypassing peer review was only practiced for small-
sized awards.

Related to the above is the issue of  funders’ staff workload  as-
sociated with managing large numbers of applications and acceler-
ated peer-review processes involving recruiting peers and repeated 
requests to peer-reviewers to return their assessments. The same also 
applies to funders who rely on their staff for application assessment 
mainly because rapid response mechanisms received many applica-
tions. To address this, NSF requested the applicants to contact NSF 
officers before submission to ascertain if their application would be 
appropriate. Still, even with this procedure, NSF received thousands 
of applications. 

In short, funders faced the most serious challenges when trying to 
accommodate large application volumes (brought about by broad topic 
remit and shortened applications), conduct more-or-less full peer review 
on most or all applications, and ensure rapid funding deployment (as 
demanded by the situation). Generally, it was the latter issue on which 
funders fell short in such cases. However, substantial workload and 
stress levels for reviewers and/or funder staff also occurred in instru-
ments where at least one of these three parameters (volume, speed, peer 
review) was removed.

URGENCY VERSUS QUALITY? 
UNPACKING THE DICHOTOMY

Research funders accelerated funding mechanisms throughout the 
whole funding process. Table 2 presents an overview of the accelerated 
funding mechanisms we identified - from shortened pre-application 
timelines to expedited peer-review and summarises the associated ad-
vantages and potential hazards.

to the extra step taking additional time, despite its common use espe-
cially in thematic funding more generally. However, Taiwan’s MoST used 
such an approach, filtering pre-applications to select fewer and better-
quality applications that went to full peer review. MoST also organised 
more panel meetings to speed up decisions. 

Finally, three funders by-passed peer-review almost entirely in some 
of their rapid-response mechanisms. NRC used peer-review for parts of 
its Pandemic Challenge Programme, but also relied heavily on internal 
knowledge to assess the applications when needed to speed up the 
process and support high-risk appetite in its pandemic response pro-
gramme. This was largely possible because NRC also operates 14 re-
search centres employing scientists and can therefore quickly mobilise 
relevant scientific expertise. 

NSF also relied on its own internal expertise. NSF’s RAPID grant 
mechanism is the only NSF funding mechanism where the funder gener-
ally bypasses peer review. It relies on NSF officers for application review 
and approval. The officers can organise external review if they feel it 
necessary, but that is not the standard practice. It is designed for quick 
responses to emergencies, such as when NSF used it in response to hur-
ricane Katrina. 

Finally, NWO also made decisions on applications without peer re-
view in its Fast-track data programme. This programme provided small 
grants and aimed to support rapid data collection during the crisis. NWO 
therefore decided that its staff should quickly conduct assessments of 
applications.

The examples of funding instruments that fully or partly bypass peer 
review are for awards of relatively small sizes. For example, the NWO 
programme provided maximum grants in the value up to €50k, NRC’s 
programme up to CAN$100k, and NSF RAPID grants were up to US$200k. 
All programmes asked for short applications. In these examples, funders 
placed trust in the expertise of their staff (including research centre staff 
in the case of NRC) and could rely on peer-review as a backup if they 
encountered difficulties in making the assessment.  

As evident from the above examples, research funders used vari-
ous means to adjust the peer-review process to the urgency of societal 
emergency. The observed approaches effectively form a ‘scale’, ranging 
from making no process modifications and simply speeding up existing 
processes, via introducing minor administrative efficiencies, simplifying 
processes (e.g., through the introduction of standing panels), to bypass-
ing peer review almost entirely. 

Depending on which approaches they took, funders experienced a 
range of different and partially interlocking challenges. In varying com-
binations and trade-offs, these challenges revolved around funder staff 
and reviewers’ workload, the volume of applications received and, criti-
cally, the ability to fulfil the requirement of urgency.

Some funders reported that it took too much time to channel fund-
ing to awards that had to deliver results very soon. This applies to fund-
ing instruments that relied on peer review (or peer review with minor 
efficiency savings) and saw a high volume of applications – in part as a 
corollary of shortened application forms and reduced barriers to entry, 
but also due to the broad thematic remit of calls. For example, DFG 

3	  Note that evidence on the NSF RAPID instrument is based only on desk review. 
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taken, managing the tension between urgency and the need for peer 
review typically resulted in at least some personal cost in the form of 
stress and high workloads, either to funder staff or to reviewers, or to 
both.

This tension highlighted in funders’ COVID-19 responses illuminate 
some long-lasting issues with research funding. One is the debate about 
the quality of peer-review. Scholars have pointed to the lengthy pro-
cesses it involves (Guthrie et al, 2013), and there is growing evidence 
that peer reviewing all applications or relying exclusively on peer review 
does not necessarily lead to optimal funding outcomes. Peer review may 
lead at least in part to arbitrary outcomes especially in conditions of high 
application volumes and low success rates (Abdoul et al, 2012; Clarke et 
al, 2016; Graves et al, 2011; Mutz et al 2016). The urgency of ‘societal 
emergency’ funding thus provides grounds to question whether peer 
review should always feature.

The literature also shows that peer review may be biased against 
risk, i.e., putting especially innovative and ‘transformative’ ideas at a 
disadvantage (Guthrie et al, 2018; Langfeldt, 2006; Nuffield Council on 
Bioethics, 2014). For example, Franzoni et al (2021) discuss peer-review 
aversion and, in light of the pandemic, illustrate how Katalin Karikó, a 
scientist who conducted pioneering research related to mRNA-based 
drugs, did not succeed with her early applications for funding because 
their research was considered too preliminary and risky.

Problems with lengthy processes and risk aversion became evident 
also in some aspects of the pandemic response. It raises the question 
of whether traditional full peer review is always compatible with rapid 
response. Complete or partial bypassing of peer-review might also be rel-

Table 2 Funding mechanisms at a glance – advantages and disadvantages

Mechanism Main Advantages Main Hazards

Shorten timeline from call 
launch to submission

Shortening of the overall funding process May result in poorer quality proposals
May exclude individuals with caring 
responsibilities or otherwise unable to respond

Shorten application form 
(lower permitted lengths and/
or remove sections) 

Eases applicants’ ability to write 
applications in short times available
May enable faster review

Lowers ‘barriers to entry’, potentially 
leading to large volumes of applications
May lead to information gaps for reviewers

Expression of interest or pre-application 
phase prior to full application

Lowers the volume of applications 
going to peer review
Increases relevance of the pool of applications

Takes additional time
May mean substantial workload for funder 
staff or standing panels in charge of ‘sifting’

Full peer review of standard-
length applications

Optimally safeguards scientific 
quality and standards

May either take a long time or require 
substantial pressure on reviewers
Not suitable for urgent funding in 
conditions of high application-influx

Simplified decision-making process 
(e.g., combining/by-passing some 
decision-making bodies)

Leads to minor time/efficiency savings
May slightly reduce administrative burden

May not be suitable for large award sizes or 
funding decisions that require strategic oversight

Modified peer review (e.g., 
standing panels only, no individual 
remote peer reviews)

Leads to some time savings
May reduce funder staff burden 
to identify remote reviewers

Substantial pressure on standing panels, 
especially in cases of high application influx

No peer review (or in exceptional 
circumstances only) – 
decision by funder staff

Substantial time savings
No or minimal administrative burden to identify/
organise external peer or panel reviews

Potential lack of process-trust from the research 
community (or requires trust in funder staff)
Generally only deemed feasible for small awards

Pre-submission process alterations allowed to save time but also caused 
some challenges. Key challenges were around proposal quality, informa-
tion gaps for reviewers and large volumes of applications. Post-submis-
sion peer-review is where we saw most change, challenges and oppor-
tunities. Thus, we discuss this in more detail onwards. 

Traditionally, peer review has been the default mechanism to make 
decisions in research grant funding. Specifically, a sequence of external 
peer reviews followed by ranking and sorting of applications by a review 
panel is in use at almost all research funders across the globe, be it for 
basic research funding, thematic funding, or innovation-oriented fund-
ing. The research community places a great deal of trust in peer review, 
and while the ‘peer review burden’ has been acknowledged for some 
time (Guthrie et al, 2013; Herbert et al, 2015; Schroter et al, 2010), the 
use of peer review to allocate funding does not present an operational 
difficulty.

This changed in the context of the ‘societal emergency’ funding activ-
ities conducted in response to COVID-19. The range of process decisions 
taken by the funders signal a perceived tension between the need for 
urgency on one hand and the need to conduct the fullest possible peer 
review on the other. If we understand peer review as a central mecha-
nism for scientific quality assurance, we can simplify the central tension 
to ‘speed versus quality’. This tension is exacerbated when dealing with 
large volumes of applications.

Several interviewees for our study acknowledged this perceived ten-
sion and indeed, the funders we reviewed responded to this tension in 
several different ways – in some cases, the same funder managed it 
differently in different funding instruments. Regardless of the approach 
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•	 The size (monetary value) of awards
•	 The level of urgency (these might differ depending on the na-

ture of the crisis or which aspect of the crisis is sought to be 
addressed by the funding)

•	 	The thematic breadth of the call (likely a determinant of the vol-
ume of applications)

•	 The level of ‘risk-appetite’ (e.g., based on the need for especially 
innovative solutions in what may be uncharted territory)

Societal emergencies may require several different types of awards, 
suggesting that funders need to have a range of funding tools at their 
disposal and systematically use the ‘levers’ of topic urgency, risk ap-
petite, award size and, ultimately, internal knowledge and expertise to 
make rapid decisions where feasible.

The experiences of NSF and JST illustrate the value in having a pur-
pose-made rapid response funding instrument ready for use for societal 
emergencies. The NSF RAPID and JST J-RAPID programmes allowed 
both funders to use the institutional knowledge and previously tested 
processes to mobilise for the COVID-19 pandemic. However, the tensions 
and choices described in this paper suggest that a ready-made suite of 
funding tools for societal emergencies might be even more useful. While 
we do not wish to be prescriptive (full lessons from COVID-19 funding 
responses across the globe have yet to be drawn), our findings allow us 
to posit as a generic model of three scheme types – to be deployed with 
varying emphases depending on the nature of a societal emergency and 
its consequent research-needs:

1.	 An instrument to fund awards as rapidly as possible, using 
minimal or no peer review: this may be reserved only for the 
most urgent research-needs that need to be deployed within 
days rather than weeks (e.g., rapid data collection needs to 
monitor a particular aspect of an unfolding crisis). Thematic 
remit ought to be relative tightly defined and informal enqui-
ries or expressions of interest possible, to limit the influx of 
out-of-scope applications. Internal funder staff to review and 
take funding decisions, with additional experts to be consulted 
informally if required. Other than in exceptional circumstances, 
awards on this scheme would be of relatively low financial val-
ue. This instrument may ideally have one or more topic-specific 
and highly time-bound calls rather than being a rolling open 
call throughout the crisis. Because of urgency, short applica-
tions, and a shorter than usual timeline for submission, would 
be reasonable

2.	 An instrument to fund awards rapidly using simplified or 
modified peer review: societal emergencies might have a broad 
and multi-disciplinary range of research-needs that are urgent 
but can countenance a few weeks of waiting-time. This scheme 
should be designed to accommodate a high intake of applica-
tions but process them relatively quickly. This could be facilitat-
ed through a ‘sifting’ stage where 1–2-page pre-applications (or 
summary sections of full applications) are rapidly sifted for rele-
vance by funder staff or by a standing panel, so that the volume 
of applications going to full peer review is limited. Full applica-
tions and application timelines may be shorter than they would 
be for equivalent-sized business-as-usual awards. Funders may 
consider using standing panels to conduct reviews, relying on 

evant to open the doors for risky and potentially breakthrough research if 
that is the desire of the funder. ‘Pandemic responses’ in the conventional 
sense (see above) may not be the right place to contemplate high-risk 
funding. But ‘societal emergencies’ more generally might in part require 
riskier solutions to complex and novel problems. 

Looking across the experiences of funders covered by our study, the 
speed and quality assurance are not a straightforward dichotomy, or 
even part of a one-dimensional ‘scale’. The range of processes and modi-
fications used across the seven funders highlight that there is a range of 
levers that may be combined in many ways. These offer a starting point 
to constructing generic emergency response toolkits that may be drawn 
upon in the future.

CONCLUSION: TOWARDS A 
RAPID-RESPONSE TOOLKIT FOR 
NATIONAL RESEARCH FUNDERS

Research funders are typically understood to have up to three ‘mis-
sions’: first, to fund basic, curiosity-driven research, bottom-up (re-
searcher driven) and in the shape of projects and fellowships. Second, to 
fund innovation related activities (this especially applies to combined R&I 
funding agencies). More recently, research funders have also taken on 
thematic missions, aiming to fund research relevant to solving societal 
challenges, for example in relation to the UN Sustainable Development 
Goals and through ‘research for development’ programmes. We note that 
these missions are sedimentary: the presence of new missions does not 
make older ones less important but rather expands the range of funders’ 
activities. The importance of funding basic research without top-down 
thematic imperatives is well established (see e.g., Kohse-Höinghaus et 
al., 2019) and we concur with such sentiments. 

‘Societal emergency’ funding may present a fourth ‘mission’ for 
funders: though essentially oriented to solving a societal challenge, it is 
distinct from thematic funding due the extreme urgency characterising 
its deployment.

Large amounts of funding reached researchers faster than usual 
owing to process modifications. Some have raised questions whether 
the introduced changes can be transferred into the everyday opera-
tion of funders (OECD, 2021b; Wilsdon, 2021). Given the challenges 
experienced by funders, we likewise find it unlikely that many of the 
approaches taken for COVID-19 response funding are appropriate for 
‘business-as-usual’. For this reason, we deem it most appropriate to 
understand ‘societal emergency’ funding as a distinct activity requiring 
distinct processes.

Funders across the globe mobilised to respond to the societal crisis 
brought about by COVID-19. For many of them, this was the first time they 
needed to deploy funding rapidly in this way. Our assessment highlights 
that rapid funding requires adaptations to the usual funding process to 
ensure that research can produce impact within helpful timeframes.

In cases of societal emergency, our findings highlight a (non-exhaus-
tive) selection of levers and techniques available to funders. Some of 
them rule each other out, others do not. Not all are useful for all types 
of awards, so if we contemplate a toolkit or guidance for ‘societal emer-
gency’ funding, we need to consider:
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additional expert reviews only in cases where panels do not 
have sufficient thematic knowledge to make judgements. This 
instrument may have one or more topic-specific and time-bound 
calls, or may take the shape of a rolling open call with a loosely 
delineated (and potentially evolving) topical remit 

3.	 An instrument to fund large, strategic awards relatively rap-
idly using full peer review: where research needs are pressing 
but not immediate, larger awards (e.g., for centres, facilities, 
and major consortia) may require full external peer and panel 
review. For such instances, this instrument will most closely 
resemble a funder’s business-as-usual processes, including full-
length applications, both to ensure high standards of scientific 
quality assurance and to heighten barriers to entry (i.e., reduce 
application influx). Pre-applications or applications by invitation 
only may be considered for this instrument. Peer reviewers may 
be briefed that reviews in this scheme constitute exceptional 
circumstances, meaning that peer reviews need to be returned 
within a much shorter time than usual. Public agencies other 
than the research funder may also provide input into decisions 
on strategic investments (e.g., as was done by the Scientific Ad-
visory Group for Emergencies [SAGE] for UKRI’s response)

As with any other funding measure, rapid-response mechanisms 
should remove barriers preventing all researchers from contributing. It 
can be challenging to balance the urgency and need for quick submis-
sion of applications. Still, funders can introduce flexible policies to ac-
commodate the needs of the research community, train staff or peers 
involved in assessing the applications to assess applicants equitably or 
provide support to cover care costs.

We stress that the above is an initial suggestion and primarily in-
tended as an illustration of the combination of best practices revealed in 
our research. Experiences of the many funders not covered by our study 
may yield additional insights leading to substantially different models. 
Further, as impact evaluations of various funders’ COVID-19 responses 
take place and reach the public domain, additional insight will be gained 
into what kinds of funding instruments and process modifications pro-
duced the most relevant, consistent and/or innovative results.

‘Societal emergency’ funding may become a new occasional mis-
sion for research funders. The funders who participated in our study 
must be lauded for their efforts and thanked for their participation. 
Whether COVID-19 was their first societal emergency response or not, 
our research found ample markers of good practice, and we offer our 
findings as a first step towards easing the burden of any future crises 
that may come.
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meetings cancelled, conferences not held, funding diverted to corona 
measures, lack of technical equipment for communication, etc. Due to 
the consequences for individual sectors and the mostly difficult financial 
situation of the municipalities, it became apparent that technology policy 
goals of innovation promotion could no longer be achieved in all cases. 

For the evaluation of research, technology and innovation policy mea-
sures, the question arises as to how the "Corona crisis" can be adequate-
ly captured. From the perspective of an evaluation of innovation funding 
programmes, the Corona pandemic represents an external influencing 
factor that could negatively affect the intended impact of a funding pro-
gramme with regard to the successful implementation of innovation proj-
ects and behavioural change of actors towards innovation orientation. 

This is relevant insofar as the impact of a programme affected by 
the Corona pandemic measured by an evaluation could thus be lower in 
comparison to other programmes that were not implemented during the 
Corona pandemic, without this being attributable to the programme it-
self. In addition, the pandemic has led to adjustments and changes (e.g., 
other forms of communication, extensions of the programme duration, 
new thematic focuses) in the projects, which in turn are likely to have 
both intended and unintended effects.

This article provides initial answers to the questions of what effects 
the Corona pandemic has had on innovation funding, what adaptation 
strategies can be observed and how these can be provisionally evalu-
ated. For this purpose, the authors of this paper draw on current, previ-
ously unpublished data from evaluation surveys in 2020 and 2021. Five 
evaluations and monitoring processes of innovation funding programmes 
of the Federal Ministry of Education and Research (BMBF), the Federal 
Ministry for Economic Affairs and Climate Action (BMWK) and the Fed-
eral Ministry of Transport and Digital Infrastructure (BMVI), which have 
been running since summer 2020, are examined. In the surveys, current 
and former grant recipients as well as experts were asked about the im-
pact of the Corona pandemic. In total, data from eight survey rounds are 
available. The main motivation for the selection of the measures under 
consideration was the availability of data within the framework of ongo-
ing evaluations.

The article presents the first results of these surveys as examples. 
Furthermore, a possible impact model is proposed that takes into ac-
count the external shock "Corona" on ongoing innovation processes. Fi-
nally, possible further research needs and strategies are presented. 

ABSTRACT

In 2020 and 2021, practically all areas of work and life were under 
the influence of the Corona pandemic. In the course of 2020, it was 
already apparent that the consequences of the Corona crisis would 

also have a considerable impact on grant recipients and their projects 
and thus on the implementation and goal achievement of the funding 
programmes, and that this would be reflected in the results of evalua-
tions. From the perspective of an evaluation of innovation funding pro-
grammes, the Corona pandemic represents an external influencing factor 
that could negatively affect the intended impact of a funding programme 
with regard to the successful implementation of innovation projects and 
behavioural change of actors towards innovation orientation. This article 
provides initial answers to the questions of what effects the Corona pan-
demic has on innovation promotion, what adaptation strategies can be 
observed and how these can be provisionally evaluated. For this purpose, 
the authors of this paper draw on current, as yet unpublished data from 
evaluation surveys in 2020 and 2021. 

1 INTRODUCTION	
In 2020 and 2021, practically all areas of work and life were under the 

influence of the Corona pandemic. The effects on society, the economy, 
teaching, research and administration were and are enormous. With re-
gard to innovations, there are signs of an ambivalent development. On the 
one hand, numerous innovations were triggered and there was a signifi-
cant surge in digitalisation, but on the other hand, innovation processes 
were also slowed down, and many central innovation processes promoted 
within the framework of innovation funding programmes were inhibited.

In the course of 2020, it already became apparent that the conse-
quences of the Corona crisis would also have a considerable impact on 
funding recipients and their projects, and thus on the implementation 
and goal achievement of the funding programmes, and that this would 
be reflected in the results of evaluations (Kerlen 2020). 

For many actors in research projects, the situation was very challeng-
ing because, for example, access to laboratories was temporarily restrict-
ed or no longer possible due to a lack of staff, interrupted supply chains, 
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2021). Overall, however, it is apparent that young innovative companies 
have been hit harder by the crisis in comparison (ZEW 11/2020).

Meanwhile, data is also available on the consequences for research 
and innovation funding. For example, the German Research Foundation 
(DFG) recorded an overall decline in research proposals in basic research 
for 2020 (DFG 2021). The same applies to application-oriented research 
funding programmes, which address not only research institutions and 
universities but also companies. 

In contrast, figures for the start-up support programme EXIST show 
that interest in funding in the area of start-up support continued unabat-
ed even during the Corona pandemic (Munich Startup 2021). In 2020, 
426 applications were received for the EXIST start-up grant. This was a 
peak since the programme was launched in 2007. This could indicate a 
stronger focus on self-employment entrepreneurship during the crisis.

3 IMPACT MODEL: INTEGRATION 
OF THE COVID19 EFFECT AS AN 
EXTERNAL INFLUENCING FACTOR

Most evaluations are based on a programme theory. The starting 
point of an evaluation is therefore usually an impact model of the mea-
sure under investigation and its environment. As a rule, external as well 
as internal factors of influence are taken into account, including the Co-
rona pandemic. In order to be able to take this new effect into account 
appropriately, an impact model was developed that can be applied in 
a generalised form to different funding measures in the policy field of 
research, technology and innovation policy. It traces typical impact paths 
and highlights the influence of Covid19 (Figure 1). 

It can be assumed that economic slumps caused by the pandemic 
lead to a worsening of the economic situation of subsidised companies, 
which in turn change their innovation behaviour and focus more on 
existing business, which stabilises turnover in the short term, instead 
of investing in future turnover within the framework of R&D projects. 
Furthermore, there is an assumption that resource bottlenecks caused 
by border closures in the first peak phase of the pandemic in spring 2020 
lead to delays in project implementation. The delays in turn have a nega-
tive impact on project utilisation, e.g., because the product launch on the 
market is delayed. 

The following primary cause-effect relationships can be assumed:
•	 Due to temporarily reduced internal resources, interrupted sup-

ply chains and/or limited communication in the project team, 
some projects take longer or require more resources.

•	 If these temporary constraints cannot be compensated for in 
the course of the project, the project design of some projects 
will be changed, potentially leading to less successful or less 
"effective" projects.  

•	 The markets and thus demand also change due to cyclical ef-
fects and/or additional Corona-induced political measures (e.g., 
in favour of future-oriented technologies such as electromobil-
ity), which in turn influences the impact of the projects and thus 
of the overall programme.

•	 In addition, the innovation behaviour of the actors could change 
during the crisis. In the medium term, changes in the availability 

2 INFLUENCE OF PREVIOUS 
CRISES ON THE INNOVATION 
SYSTEM AND CURRENT PAN-
DEMIC-RELATED TRENDS

The discussion on the possible impact of the pandemic on research 
and development (R&D) is based not only on current observations but 
also on findings from previous crises. The experience of the 2008/2009 
financial crisis in conjunction with observations of reactions to it sug-
gest that private R&D expenditure tends to be reduced procyclically in 
times of crisis. The reasons for this are primarily short-term financing 
bottlenecks of companies as well as uncertain expectations regarding 
market developments (Dachs / Peters 2020). As a result, fewer contracts 
are awarded to research service providers such as Fraunhofer institutes, 
universities and universities of applied sciences. Furthermore, there is 
an overall withdrawal from R&D projects (Azagra-Caroa et al. 2020). For 
German research institutions, this means a noticeable decline in third-
party funding, at least temporarily, with corresponding consequences for 
funding opportunities and staff continuity (Estermann 2020).

However, the experiences of the financial crisis also speak for an 
anti-cyclical innovation behaviour of a few companies and thus for a 
further differentiation of the corporate landscape (Dachs / Peters 2020). 
In addition, studies show that large international technology groups in 
particular tend to come through the crisis better than smaller compa-
nies (Economist 2020). Overall, these trends are likely to lead to a further 
spread of the national and international corporate landscape into a few 
successful, highly innovative technology champions and the broad mass 
of less innovative and thus less productive companies in the long term. 
This poses a risk to the competitiveness of the German economy in the 
medium to long term.

The effects are likely to be particularly serious for small and medium-
sized enterprises (SMEs). Scientific study results suggest that a with-
drawal from research is difficult to reverse, especially for SMEs, as it 
goes hand in hand with the dismantling of relevant internal structures 
and competences and the access barriers for re-entry become higher 
(Rammer / Schubert 2016). The declining innovation orientation in the 
breadth of German SMEs, which was already observed before the Co-
rona pandemic, could be further intensified by this. 

By mid-2021, numerous data on the effects of the pandemic on the 
innovation system were already available. For example, various indica-
tors (number of patents, innovation expenditure) and industry data point 
to a slight decline in innovation activities (European Patent Office 2021, 
ZEW 2/2021). According to a survey by the German Centre for Economic 
Research (ZEW), companies in Germany expect a slight decline in inno-
vation expenditure of 2.2 per cent in 2020 compared to 2019. Although 
the decline is significantly smaller than in the financial crisis (decline of 
eleven percent in the financial crisis of 2009), it is more pronounced for 
smaller firms than for large ones (ZEW 7/2021).

Start-up activities were also affected by the pandemic and generally 
declined more in 2020 than in previous years (KfW 2021). In contrast, 
the financing of innovative start-ups in Europe has tended to improve 
despite the crisis (EY 2021). The number of financing rounds in Germany 
rose by 62 percent to 588 in the first half of 2021, reaching a new record 
level. The total value of financing rounds also jumped to €7.58 billion (EY 
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have been addressed with online surveys. In order to measure the corona 
effects, a set of specific questions on possible effects due to the corona 
pandemic was integrated into the surveys conducted. 

The surveys took place at two points in time in summer 2020 and 
2021. For one programme, there was an additional survey wave in spring 
2021. 

Programme E differs from the other programmes in that experts were 
interviewed rather than funding recipients. The questions were therefore 
not directed at the effects of the Corona pandemic on an individual funding 
project. Instead, the influence on innovation in general was considered.

The results presented must be interpreted against the background 
of the course of the pandemic. The intensity of the pandemic had eased 
somewhat in the summer of 2021 compared to the previous months, but 
the respondents from the survey wave in the summer of 2021 answered 
against the background of a severely restrictive lockdown in the win-
ter of 2020/21. In addition, the expectation was that the coming winter 
could again lead to an increase in incidence levels and renewed restric-
tions on public life. In contrast to the first survey in the summer of 2020, 
one year later the respondents had already gained experience in dealing 
with the pandemic over a period of months; in addition, various adap-
tation strategies, especially through the digitalisation of processes and 
communication formats, had already been implemented for some time.

of resources could have a negative effect, whereas the digitali-
sation boost experienced during the crisis could have a positive 
effect. 

Figure 1: Impact model - influence of the Corona pandemic on R&D projects

4 EMPIRICAL FINDINGS OF 
COVID19 PANDEMIC EF-
FECTS ON GERMAN R&D 
FUNDING SCHEMES

The effects of the Corona pandemic on grantees in several innovation 
funding programs are shown below. What all programs have in common 
is their focus on applied research projects that are usually carried out by 
a consortium of project partners from both academia and the industry. 
Most funded projects deal with technological innovations. The programs 
are presented in anonymized form (A to E), and are the responsibility of 
the following German federal ministries:

•	 Federal Ministry of Education and Research (BMBF). 
•	 Federal Ministry for Economic Affairs and Climate Action 

(BMWK) 
•	 Federal Ministry of Transport and Digital Infrastructure (BMVI)

The authors of the study carry out evaluation and monitoring ac-
tivities of all programs on behalf of the respective ministries. To assess 
program implementation, achievements and impact, funding recipients 

The effects that have already been proven to some extent by initial 
data are shown in bold, while the effects that have not yet been empiri-
cally proven are assumed in italics.
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that both positive and negative effects were weighted more heavily. In 
addition, it can be concluded from the data that although adaptation 
strategies of digitalisation were considered successful and positive to a 
certain extent, fundamental challenges such as limited personnel avail-
ability could not be sufficiently compensated.

Grantees whose projects had already been completed for some time 
and were in the exploitation phase assessed the impact of the Corona 
pandemic in part significantly differently from those respondents who 
had to implement their projects during the pandemic (figure 2). Antici-
pated negative impacts of the pandemic were rated as lower in 2021 
compared to 2020 by respondents who completed their project about 
two years ago. Respondents from projects completed five years ago an-
ticipated negative impacts somewhat differently. This group estimated 
that the potential negative effects would be somewhat lower in 2021. 
This could be due to the fact that the group in the 2020 survey with 
project completion more than five years ago had already completed all 
major implementation steps, while the projects in the 2021 survey wave 
had only been completed for about 1 to 1.5 years at the beginning of the 
pandemic and were still more in the process of implementation. How-
ever, less negative effects were expected in 2021 than in 2020.

It should be noted that the questions asked were not the same for 
all programmes but were adapted to the specific features. This means 
that a direct comparison between the programmes is only possible to a 
limited extent.

4.1	 PROGRAMME A

For Programme A, a comparison of the two surveys in 2020 and 2021 
shows that the assessments of the severity of the impact of the pandem-
ic on the projects in the following year 2021 are mostly more pronounced 
than a year earlier. 

For projects still in progress, both negative consequences (e.g., lim-
ited staff availability, postponement of work packages) and positive ef-
fects (e.g., increasing demand, added value through the use of versatile 
digital formats and communication tools) are mentioned more frequently 
in 2021 than in 2020. This observation can be interpreted to mean that 
the responses to the 2020 survey were still borne by a certain optimism 
from the early days of the pandemic, and there was hope that the ef-
fects would not be so severe. One year later, there were already concrete 
experiences from the second half of 2020 and the first half of 2021, so 

3,54

3,46

2,13

5,13

1,00 2,00 3,00 4,00 5,00 6,00

The Covid 19 pandemic had already a noticeable impact on the
exploitation of our project

Essentially, we do not expect any negative effects on the
exploitation of the project results

Effects of Covid19 pandemic for the implementation of your project (2 years 
after end of project)

average 2021 (n = 19) average 2020 (n = 8)
Fully applicable Does not apply at 

all

Figure 2: Impact of the CORONA pandemic on project implementation (2 vs. 5 years after project completion)

In 2021, the respondents are much more optimistic about the po-
tential demand for their project results compared to the previous year. 
Whereas in 2020 the projects in the 2-year follow-up survey still predomi-
nantly expected falling demand, this assessment turns towards rising 
demand in 2021. A similar change can be observed in the projects with 
a greater distance to the end of the project (5-year follow-up survey).
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Figure 3: Expectations of demand for project results (2 vs. 5 years after project completion)
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4.2	 PROGRAMME B

In the evaluation of programme B, data from three survey waves of projects still running between summer 2020 and summer 2021 were analysed. 
It can be seen that the pandemic affected the logistics chains, which led to significantly more difficult access to material in this programme. This effect 
increased over time (Figure 4).

Figure 4: Access to material. 1st-3rd survey in the period summer 2020 to 2021
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Difficult access to materials / components / software /
services / tools etc. due to disrupted supply chains in

project implementation.

Difficult access to materials / components / tools
software / services / etc. due to disrupted supply chains

in the exploitation phase of the project.

From your perspective, how is access to necessary material changing?

average  1. survey (n = 35) average  2. survey (n = 25) average 3. survey (n = 51)

Fully applicable Does not apply at 
all

At the same time, a change in demand for the project results is expected in the course of the survey waves in this programme. While this effect 
was predicted to be negative or positive to a similar extent in the first survey (summer 2020), the expectation of a positive effect clearly prevails in the 
latter survey (summer 2021). 

Figure 5: Expectation of demand for project results. 1st-3rd survey in the period summer 2020 to 2021
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Since Programme B involves the funding of collaborative projects, different effects can be analysed here according to the type of actor. While in 
the first survey wave in summer 2020 companies reported more clearly on the possible effects of the pandemic (“noticeable impact”) and are more op-
timistic in summer 2021 (“we do not expect any negative effects”), research institutions initially assessed the effects of the pandemic more cautiously 
but are more critical in summer 2021 (Figure 6).

Since Programme B involves the funding of collaborative projects, different effects can be analysed here according to the type of actor. While in the first 
survey wave in summer 2020 companies reported more clearly on the possible effects of the pandemic (“noticeable impact”) and are more optimistic 
in summer 2021 (“we do not expect any negative effects”), research institutions initially assessed the effects of the pandemic more cautiously but are 
more critical in summer 2021 (Figure 6).

Figure 6: Impact on project implementation (companies vs. research institutions)
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4.3	 PROGRAMME C

In Programme C, a good two-thirds of respondents reported strong effects on project implementation (77 percent) as well as project organisation 
(63 percent) (Figure 7).

In contrast, the grantees' perception of the Corona effect on access to materials, components, software, etc. is mixed. Respondents vary in the 
extent to which they are affected by the Corona-related effects, from high effects to no effects at all (Figure 8). 

Figure 7: Impact of the Corona pandemic on the joint project
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n = 57, Multiple responses = 83

Figure 8: Impact of the Corona pandemic on project implementation
Source: Online survey, representation iit
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The survey also aimed to explore potential impacts on communica-
tion (Figure 9). Limited external communication was perceived as a key 
effect of the Corona pandemic. More than two-thirds of the grantees (69 
percent) stated that, for example, due to the cancellation of conferences, 
trade fairs or networking events, the exchange on project-specific and 
cross-cutting issues suffered. This gap was compensated for by digital 
formats and communication tools. One third (34 percent) of the respon-
dents see added value here. Another relevant hurdle is seen as limited 

internal communication, because face-to-face events such as project 
meetings have been eliminated. About one third (37 percent) of respon-
dents agree that internal communication has deteriorated, although 
almost one third (28 percent) also see no perceptible deterioration in 
internal communication. Finally, about one third (35 percent) of respon-
dents perceive a deterioration in transfer opportunities due to reduced 
exchange with R&D and exploitation partners.

Figure 9: Impact of the Corona pandemic on communication
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Added value through use of versatile digital formats and communication tools (n =
88)
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fairs, or networking events (n = 90)

What was the influence of the corona crisis on communication (internal and external) and to what extend did it 
affect the exchange of knowledge and experience?

Fully applicable 1 2 3 4 5 Does not apply at all 6 Question not relevant

In programme C, respondents also provided detailed information on 
the obstacles that led to delays. For example, planned projects were 
cancelled during the pandemic (e.g., final demonstration, joint meeting 
for a project conclusion, cancellation of a study with test persons). Sup-
ply bottlenecks also meant that projects could not be implemented as 
planned. Communication was sometimes severely restricted, e.g., due 
to home office arrangements and short-time work during the lockdown. 
This resulted in considerable time delays. The change in user behaviour 
had an impact on the success of individual projects because relevant 
project goals for researching user acceptance could not be implemented 
to the planned extent. Access to laboratories as well as business trips to 
project partners also became more difficult for some project participants.

4.4	 PROGRAMME D

In Programme D, funding is provided not only to companies and re-
search institutions, but also to municipal agencies and authorities. Here, 
the survey data was evaluated at the actor level (companies, research 

institutions, municipalities and administrations). One of the questions 
asked was whether there were also possible positive effects from the 
pandemic (Figure 10). It turns out that the crisis has had no positive ef-
fect at all for only a few respondents. In fact, in 2020, around two-thirds 
of respondents already reported positive experiences with regard to new 
forms of organisation, work and communication. In 2021, this effect is 
perceived by the research institutions and municipalities/public admin-
istration institutions to be significantly stronger than in the previous 
year. In contrast, only a minority report positive effects that go beyond 
this, whereby differences between the groups of actors can also be ob-
served here. In 2021, one third of the administrations stated that the 
"lock down" had led to increased "out of the box" thinking within their 
institutions. This effect was less pronounced in the case of companies. 
For every fourth company, the "lock down" led to an acceleration of in-
novative processes.

In principle, the data do not indicate any major differences between 
the situation in the summer of 2020 and the summer of 2021; the prevail-
ing positive effects are constant across all groups of actors.
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Figure 10: Positive effects from the lock down
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The "lock down" may also have had positive effects:
(multiple answers possible)
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2021: n=170 companies / 113 research institutions / 26 public administration bodies
2020: n=110 companies / 65 research institutions / 14 public administration bodies
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has not brought 

any positive effects
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"outside the box" thinking 
(Corona thus becomes an 

impetus for innovation)

The implementation 
of innovative 

processes is accelerated

We are establishing 
new contacts with 
players previously 
alien to the sector

We learn new forms of 
organisation, work 

and communication

4.5	 PROGRAMME E

In Programme E, 152 experts were asked about the impact of the 
Corona pandemic on research and innovation. A large proportion agreed 
that innovation cycles accelerated in the wake of the pandemic and that 
the importance of public funding increased at the same time (Figure 11). 
In the future, a stronger role of the state in crisis management is seen, 
for example, in the production of protective clothing (74 percent agree-
ment) and in innovative public procurement for the targeted promotion 
of companies (59 percent agreement). In the view of the experts sur-
veyed, innovation promotion will become more important, especially for 
SMEs (70 percent agreement). This is also considered important because 
the respondents assume that R&D efforts will focus even more on large 
companies in the future, while SMEs could fall behind (80 percent agree-
ment). When asked whether a possible risk aversion could lead to fewer 
disruptive innovations in the future, only one fifth of the respondents are 
of this opinion (23 percent agree).
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Figure 11: Positive effects from the lock down
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The survey results also indicate that the Corona pandemic causes barriers to innovation, especially for SMEs (Figure 12). The top three barriers to in-
novation are cited as: economic risk (66 percent agreement), innovation costs (60 percent agreement) and long administrative and approval procedures 
(58 percent agreement).

Other barriers to innovation that have increased as a result of the Corona pandemic in the view of the experts interviewed are access to skilled 
personnel, financing and market dominance by individual, established companies; internal organisational barriers are also mentioned.

Figure 12: Innovation barriers in the wake of the Corona pandemic for SMEs
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5 CONCLUSIONS
This contribution aimed to provide initial explanations of the Corona 

pandemic’s effects on innovation promotion and chosen adaptation 
strategies. In addition, the question of how the "Corona crisis" can be ad-
equately captured in evaluations was explored. Our investigations show 
that the impact assumptions we made in the impact model can largely 
be traced with Covid19 as an external influencing factor. 

Particularly at the beginning of the pandemic, the effects led to a 
reduction in internal resources, restrictions in staff availability, as well as 
changes in priorities and resulting adjustments in the timing and content 
of research projects.

Supply chains were interrupted and access to materials became more 
difficult. External communication in particular deteriorated because par-
ticipation in trade fairs and conferences was not possible. The contact 
restrictions also had a significant impact on internal communication in 
the project teams. Especially for projects that started or were still run-
ning during the pandemic, there was a risk of longer running times and 
difficulties in marketing the project results in a timely manner. Project 
organisation and implementation was significantly more difficult. 

Projects that have already been completed for a longer time and are 
already in the transfer phase were somewhat less affected by the corona 
crisis. Also, not all types of actors were affected to the same extent; 
while some suffered very great disadvantages, others were only con-
fronted with a few restrictions. Differentiated by actor groups, the effects 
of the pandemic were felt particularly strong in municipalities and public 
administration, while companies were the least affected. The public sec-
tor revealed its significant digitalisation backlog. For example, it found it 
much more difficult to switch its communication channels to video con-
ferencing or to provide laptops for mobile working.

Many of the negative impacts in the research projects cannot be 
compensated for in the project period. Overall, this can lead to a some-
what poorer programme success. This special negative effect in the pro-
gramme impact must be taken into account in future comparisons of 
funding programmes. 

The survey results also show that expectations of demand for their 
project results changed over time. While many of the respondents were 
still very pessimistic about the demand for their project results in the 
summer of 2020, they were already more optimistic in the summer of 
2021. This was also reflected in the first signs that the economy would 
develop positively again from 2022 at the latest.

Greater importance is being attached to the state as a stimulus and 
promoter. Innovative public procurement and innovation support, espe-
cially for SMEs, are seen as important levers. As outlined in the impact 
model, such Corona-induced political measures can have a positive ef-
fect on the results of projects and thus on the overall programme.

Last but not least, positive effects could also be traced, such as the 
digitalisation boost and an increase in innovation activity. New com-
munication formats were tested, and innovations promoted through 
outside-the-box thinking. During the crisis, companies and employees 
experienced how quickly problems can be solved and changes can be 
shaped.

The data available so far show that the effects change over time. For 
this reason, an analysis of further effects in the coming years would be 
interesting in order to be able to estimate medium-term effects. This also 

concerns structural effects, e.g., in the internal organisation of research 
projects on the part of project participants. At the moment it seems that 
the effects point in different directions and will be difficult to quantify 
- depending on the programme, there may have been an increase or 
decrease of demand or a delay in demand due to delivery difficulties, 
innovation may have accelerated or slowed down. Comparisons between 
programmes (e.g., in meta-evaluations) will need to consider this in de-
tail as one cannot assume that the economic environment has continued 
to develop equally for all sectors and actors. 

Also still outstanding is a systematic analysis of the adjustment 
steps on the part of the programme managers. In the short term, the 
requirements for project participants in the pandemic were relaxed in 
some funding programmes in order to mitigate specific challenges. Like-
wise, project extensions were approved more generously. Whether these 
adjustments to the programmes and gains in flexibility will last or be 
reversed is still an open question.

It also became apparent that innovation cycles have accelerated in 
the wake of the pandemic. The digitalisation boost is influencing and 
accelerating the transformation of important policy fields (climate/sus-
tainability, mobility, health). Underlying reasons - perhaps because ev-
erything is in upheaval anyway (new actors, geopolitical changes) and 
the questioning of established structures and processes by the pandemic 
favour this - need to be investigated. 

The pandemic has also shown that many things can be done more 
efficiently and less expensively. This learning process is just in its infancy. 
An intensive discussion about more agility and new funding formats has 
begun. More courage to experiment with new formats is desirable, ide-
ally accompanied by evaluations, to see whether the cost-benefit ratio 
changes positively in the long term.
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different stages of the innovation cycle, from research to demonstration 
and market deployment, mix supply-push and demand-pull instruments, 
and cut across various policy fields, sectors and disciplines’ (Larrue 2021, 
p. 11). 

With the growing number of MOIP initiatives, questions about the 
implementation and the ability to monitor and evaluate such approaches 
have come to the forefront (Dinges et al. 2020; Janssen et al. 2021; Lar-
rue 2021; Weber et al. 2014). However, the analysis of impacts involves 
multiple conceptual challenges, including the multidimensionality and 
interaction of effects, the different analytical levels, the long time horizon 
associated with mission goals and the empirical diversity of missions to 
be found under the MOIP label (cf. e.g. Amanatidou et al. 2014; Arnold et 
al. 2018; Edler et al. 2012; Kuittinen et al. 2018; Magro et al. 2019; Weber 
et al. 2014; Wittmann et al. 2021a; Wittmann et al. 2021c). So far, there 
have been first attempts to evaluate and assess the impact of individual 
programs and strategies with mission-orientation from program or in-
novation systems perspectives (Bührer et al. 2020; Hekkert et al. 2020; 
Hüsing et al. 2017; Wesseling et al. 2020), as well as general frameworks 
for MOIP (Weber et al. 2014, p. 9) and transformative innovation policies 
in complex settings (Arnold et al. 2018; Ghosh et al. 2021; Grillitsch et al. 
2019; Janssen 2016). 

In this contribution, we propose a flexible and formative toolbox ap-
proach that enables evaluators to investigate the potential effects of 
missions, but at the same time supports policy-makers to formulate, de-
sign and implement MOIP successfully.1 The toolbox draws on identified 
requirements for the evaluation and impact assessment of MOIP and 
transformative policies in general, offering a diverse set of analytical ele-
ments that can be employed selectively or in combination, depending on 
the specific conditions and contexts.

Mission-oriented policies (MOIP) have become important 
means to foster transformative change in many countries. 
Yet, approaches for assessing these policies' impacts are 

still in their infancy, not least due to the complexity of MOIP. To address 
this gap, we propose a toolbox approach that supports policy-makers 
during policy design and implementation, and allows for an identifica-
tion of potential impacts by a theory-based approach. To disentangle 
the complexity of missions, we first conceptualize MOIPs as multiple 
translation processes from mission formulation and design to imple-
mentation. Each translation step shapes the policies' impacts. Based 
on this framework, we develop a set of specific analytical tools that are 
intended to support the process of bringing missions into realization, 
but also help to assess whether missions contribute to the postulated 
goals. These tools include a mapping of the socio-technical systems, a 
typology to explore the transformative ambition of missions, a process 
to develop impact pathways, an inventory of policy instruments to sup-
port the mission design, and indicators to measure mission progress 
along the developed pathways. Finally, we propose several analytical 
questions to explore the context for the development of potential im-
pacts. 

INTRODUCTION	  

In recent years, mission-oriented innovation policies (MOIP) aiming at 
transforming socio-technical systems have gained increasing attention 
in both academic debates (Larrue 2021; Mazzucato 2017; Robinson et 
al. 2019) and among policy-makers, as can be seen in numerous initia-
tives at different levels (German High-Tech Strategy, missions in Horizon 
Europe, etc.). The promise of catalyzing transformative change through 
coordinated cross-sectoral action, actor mobilization and a stronger 
directionality of science, technology and innovation (STI) policies, has 
gained momentum against the background of the challenges societies 
are facing. Ideally, MOIP apply a variety of policy instruments that ’span 
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3	 A more comprehensive description can be found in the final report of the scientific support action to the German High-Tech Strategy 2025:
	 https://www.isi.fraunhofer.de/content/dam/isi/dokumente/ccp/2021/Endbericht_Wirkungsmessung_englisch.pdf
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is dependent on the specific context (Edler et al. 2020) and may 
lead to different interpretations on how to achieve these goals 
(Wittmann et al. 2021a). This decision at the strategic level has 
profound implications for the later stages as the legitimacy and 
urgency of missions affect the ability to mobilize actors and re-
sources (cf. Janssen et al. 2020; Larrue 2021)

•	 Mission design: The second translation occurs at the stage of 
policy-makers designing the activities that are encompassed 
by a mission through a deliberate choice of inputs. To translate 
goals into specific measures and instruments it is necessary to 
combine different types and generations of policy instruments, 
which might lead to policy-layering but also include newly de-
signed instruments.

•	 Mission implementation: The final translation relates to the 
step from mission design to mission implementation, focusing 
on administrations and funding agencies bringing instruments 
into realization. These implementation activities of actual instru-
ments are the prerequisite for the unfolding of the intended ef-
fects of a mission in the long run. 

3) A THEORY-BASED AND PROCESS-ORIENTED AP-
PROACH TO STUDY IMPACTS

One key complication of the analysis is the fact that missions require 
to take both the project- and systemic-level into consideration (Amana-
tidou et al. 2014; Weber et al. 2014). Theory-based evaluations are com-
monly considered as a useful tool for the evaluation of complex policies, 
as they are able to contrast actual developments with previously derived 
expectations (Arnold et al. 2018; Arnold 2019; Belcher et al. 2020; Bührer 
et al. 2019; Joly et al. 2015; Joly et al. 2017; Joly et al. 2019; Kalpazidou 
Schmidt et al. 2017a; Miedzinski et al. 2013; Molas-Gallart et al. 2021). 
This provides the opportunity for tracking the progress of missions even 
when effects are more systemic or are only expected to materialize in 
the long run and cannot be controlled by the mission owners (cf. Belcher 
et al. 2020). Moreover, this approach has proven to be appropriate for 
a context-sensitive perspective, accounting for the fact that dynamics 
may play out differently (Kalpazidou Schmidt et al. 2017b) depending on 
the topic, institutional context and existing policies (cf. Wittmann et al. 
2021b). At the same time, missions build heavily on a different approach 
to policy-making being in contrast to established practices (Lindner et 
al. 2021), implying that an input-output perspective will not be sufficient 
to explore whether appropriate conditions/the existence of hindering 
factors for the materialization of effects are in place. Consequently, we 
propose to combine a theory-based approach with impact pathways and 
a process-oriented analysis of the translation processes (see above) that 
can be considered as a key bottleneck of such policies.

4) A FLEXIBLE AND MODULAR APPROACH

Given the considerable diversity of activities that can be observed 
in the context of MOIP (Griniece et al. 2018; e.g. Kuittinen et al. 2018; 
Larrue 2021; Polt et al. 2019; Wanzenböck et al. 2020; Wittmann et al. 
2021a), a mission exhibits a highly specific profile with regard to the 
scope, the domain, and the way changes are to be achieved and the role 
of different types of instruments. In consequence, missions are highly di-

KEY REQUIREMENTS 
FOR ASSESSING THE 
IMPACT OF MOIP

In recent years, the debate around the challenges of impact assess-
ment and evaluation of innovation policies has increasingly shifted to 
the requirements for assessing transformative innovation policies such 
as MOIP (Molas-Gallart et al. 2021; Wittmann et al. 2021c). Drawing on 
these insights, we postulate four key requirements to better understand 
MOIP and offer systemic guidance to the policy process. 

1) A STRONG FORMATIVE PERSPECTIVE PROVIDING 
PRACTICAL GUIDANCE  

The turn towards cross-cutting and transformative change has en-
tailed calls for a formative perspective (Magro et al. 2019; Molas-Gallart 
et al. 2021). Imposing a long-term perspective and considerable require-
ments with regard to cooperation and coordination across different 
fields, actors, etc., a framework for impact assessment should effectively 
support policy actors during the implementation of this policy approach 
and provide the opportunity for feedback and learning. Thereby, it sup-
ports reflecting the experimental and dynamic character of missions. For 
this purpose, the emphasis is put on an approach that provides practical 
guidance making research insights on MOIP usable for implementation, 
as the practical realization of missions continues to be a considerable 
challenge for public actors colliding with established routines and insti-
tutional arrangements (Lindner et al. 2021). This also includes a shift to-
wards an increased reliance on ex-ante elements to inform the process, 
as postulated by Weber and Polt (2014).

2) A COMPREHENSIVE AND INTEGRATED PERSPEC-
TIVE GRASPING ALL PHASES OF MOIP

Closely related to the aforementioned point is an integration of the 
framework into the realization process of missions. Therefore, we need 
to take into consideration all phases of MOIP, including mission (policy) 
formulation, design and implementation. Previous research has demon-
strated that the formulation process of mission goals can be considered 
as crucial for later success in implementation (Janssen et al. 2020; Lind-
ner et al. 2021) as mission realization can be considered to consist of dif-
ferent linked phases (Wittmann et al. 2021b) that usually emerge in the 
context of existing policy traditions and fields (Larrue 2021). Therefore, 
we need to acknowledge the very specific complex negotiation process-
es at different levels that are associated with this approach. To capture 
this complexity, we draw on Kroll (2019) and the concept of translation 
processes for evaluation and its application to MOIP (Wittmann et al. 
2021b) Applying this perspective, we conceptualize the process of car-
rying out missions as multiple interconnected translation processes at 
different levels that shape and constrain the ability of missions to realize 
impacts: 

•	 Mission formulation: The translation process is necessary to 
narrow down the mission towards a specific goal. This process 
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and feedback opportunities (see Figure 1). Five of these elements are 
directly linked to mission owners, i.e. those carrying out the missions. 
These elements may stimulate self-reflection processes among mission 
owners, provide guidance on decision-making and prepare the ground 
for a systematic impact assessment by putting the necessary features 
in place. These elements are complemented by a cross-cutting analysis 
of the translation processes of missions that constitute the key pillar for 
evaluation putting mission activities into context. The translation pro-
cesses shape the realization of missions and provide the context for the 
manifestation of impacts. In sum, we consider the impact assessment 
as an integral part of a mission that needs to be closely aligned with the 
main elements of the mission from the very beginning. 

As indicated by the feedback loops, we do not see the process as 
linear but as iterative, supporting learning effects by involved stakehold-
ers between different elements. In practice, this implies that activities 
may temporally overlap, as e.g. the development of appropriate impact 
pathways and the identification of suitable instruments might affect 
each other. While emphasizing the importance of combining the dif-
ferent elements, the approach is not deterministic about methods and 
only describes the overall frame. Thereby, it acknowledges the potential 
existence of varying understandings, resources and priorities such as the 
extent to which missions aim for the integration of stakeholder involve-
ment – a decision that is ultimately dependent on the mission owner. 

verse so that there is no blueprint how different areas (science, economy, 
society) will interact with each other and how important their role is rela-
tive to each other. For this reason, departing from the idea that missions 
in general aim for an overarching societal impact, a flexible and modular 
approach is indicated. Providing a set of stylized types of missions, ways 
of intervention etc., these can be applied to actual missions in order to 
develop a context-based framework for mission evaluation. Emphasizing 
the importance of a modular and flexible approach that fits the specific 
context also implies methodological openness and accounting for differ-
ent ways of stakeholder involvement. In consequence, the framework 
does not aim to prescribe the use of a certain method, as the appropri-
ateness may be conditional on the context and available resources. 

A TOOLBOX APPROACH 
FOR ASSESSING MISSION-
ORIENTED POLICIES

We propose a modular approach that addresses the different lev-
els of mission-oriented policies and thereby fulfills the aforementioned 
requirements. For this purpose, we introduce a total of six closely con-
nected toolbox elements that can support the implementation process 
through creating awareness among stakeholders and provide learning 

Figure 1: Overview of the elements of the toolbox for assessing MOIP (own elaboration)
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sion owners’ understanding of key challenges, but also supports actors 
in clarifying the boundaries of the system a mission aims to transform. 
Creating awareness and consensus on these question can facilitate the 
discussion about the problem-solution space that characterizes MOIP 
(Wanzenböck et al. 2020). Moreover, grasping the overall complexity of 
socio-technical systems that relate to the challenges at stake provides a 
baseline for the subsequent assessment of translation processes.

2) EXPLORING THE TRANSFORMATIVE AMBITION 

While assuming that all missions pursue a transformative agenda, 
there exist different understandings of how to achieve the desired 
changes. This is also reflected in the growing diversity of empirical mis-
sions and the academic attempts to conceptualize variations between 
missions (Polt et al. 2019; Wanzenböck et al. 2020; Wittmann et al. 
2021a). Whereas some missions emphasize the role of technological/sci-
entific innovation, others explicitly aim for behavioral changes as part of 
the transformative agenda. Exploring the transformative understanding 
of a mission can support the mission owners by pinpointing at require-
ments and consequences of these decisions and providing guidance for 
the process of mission design. At the same time, it prepares the ground 
for the ex-ante assessment of mission design, trying to understand 
whether activities in the mission context are compatible with the pos-
tulated goals. Whereas transformer missions are likely to require a more 
comprehensive instrument cross-cutting different fields, mission resem-
bling an accelerator type will be sufficient with a narrower focus. In the 
following, we apply the typology developed by Wittmann et al. (2021a) 
that distinguishes between four types of missions characterized by spe-
cific challenges during implementation (see Table 1) that can serve as a 
point of reference for mission owners when deciding about the scope 
and character of their mission formulation.

1) ANALYSIS OF THE SOCIO-TECHNICAL SYSTEM 

A comprehensive picture of socio-technical systems can contribute to 
a better understanding of key societal challenges, but also of transforma-
tive policies that aim to alter the configuration of these systems. Socio-
technical systems can be understood as the ‘articulated ensembles of 
social and technical elements which interact with each other in distinct 
ways, are distinguishable from their environment, have developed spe-
cific forms of collective knowledge production, knowledge utilization and 
innovation, and which are oriented towards specific purposes in society 
and economy’ (Borrás et al. 2014, p. 11). A detailed understanding of 
system complexities is needed to inform public (policy makers) as well 
as private actors (industry, consumer) about their role, responsibility and 
agency for systemic change. 

A system mapping process presents an illustrative technique that 
serves a double purpose: a) as an analytical tool to (collaboratively) map 
out complex topical landscapes (looking back: capturing the status quo), 
b) as an explorative strategic tool to gather important topics, policies, 
actors, and system boundaries that need to be engaged before policy 
formulation starts (looking forward: depicting future needs). System 
mapping is a promising approach for better understanding complex chal-
lenges, but also to guide the development of solutions (Cavill et al. 2020; 
Matti et al. 2020). Employing this eagle’s perspective on complex socio-
technical systems overcomes several shortcomings of classic tools of 
policy analyses, because it starts off with a clear delineation of the major 
topics and subtopics, providing the analytical basis for further investiga-
tion. Moreover, the association of key players with concrete policies or 
other measures can help to better understand the complex interdepen-
dencies between system elements. 

Mapping the socio-technical system that is to be transformed may 
prove particularly useful in the process of mission formulation by the mis-
sion owners. At this stage of the mission process, it can enhance the mis-

Table 1: Different types of missions and key features (based on Wittmann et al. 2021a)

Accelerator Mission Transformer Missions

Type 1 (A1) Type 2 (A2) Type 1 (T1) Type 2 (T2)

Motivation Problem-solving Solution-driven Solution-driven Problem-solving

Main logic of  
change

Scientific/ technological 
change

Bringing knowledge 
to application

Reconfiguration of 
sectoral logics

System transformation 
(incl. behavioral change)

Key 
stakeholders 

Science Science, Economy Science, Economy, 
collective sectoral actors

Science, Economy, collective 
sectoral actors, civil society

Instrument mix Mainly STI (distribution) Mainly STI (distribution, 
systemic management)

Broad (distribution, 
regulation, information)

Broad (re-distribution, 
regulation, information)

Coordination 
requirements

Limited Medium High Very high

Main challenges Uncertainty, long-
time horizons, shared 
understanding of problem, 
achieving critical 
mass for change

Ensuring appropriate 
framework conditions, 
overcoming existing 
bottlenecks, achieving 
critical mass for change

Dealing with path-
dependencies/lock-ins, 
integration of sectoral policies, 
shift towards systemic change

Re-distribution/ compensating 
potential losers, involving 
society & different levels, shift 
towards systemic change
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comes (sphere of influence) and impacts (sphere of interest) appears to 
be more limited, as mission activities interact with other elements of the 
socio-technical system. 

The decomposition of complex missions in multiple impact pathways 
can help to structure the understanding of missions. In order to support 
this process, we propose a total of eleven stylized pathways that are 
considered as pivotal in mission realization and that draw on different 
theory-based strands of research such as transition studies, technologi-
cal innovation systems (e.g. Ghosh et al. 2021; Wesseling et al. 2020), 
current work on crafting impact assessment concepts in the context of 
science and technology (Helman et al. 2020), and empirical insights of 
the research team of the scientific support action to the German High-
Tech Strategy. In contrast to earlier discussions on the economic impact 
of science (e.g. Salter et al. 2001) and more recent discussions focusing 
on societal impacts (e.g. Muhonen et al. 2019), we assume that the soci-
etal impact of missions in many instances may be stimulated by science, 
but in others will also be conditional on a wider array of activities. Table 2 
provides an overview of the proposed stylized pathways that can serve as 
a starting point for context-specific impact pathways and their potential 
relevance for different types of missions. 

3) DEVELOPING IMPACT PATHWAYS

Based on the mission goals formulated, the next step is the design 
of the mission. A first key element in this regard is the development of 
appropriate impact pathways, describing how the mission goals are 
linked to the inputs provided by a mission (structured along the chain 
of Inputs-Outputs-Outcomes-Impacts (I-O-O-I)). The development of 
these pathways through the mission owners and ideally incorporating 
insights from the systems analysis and stakeholders prevents missions 
from ending up as a compilation of seemingly related policies and forms 
the foundation for tracking the progress of a mission and accounting for 
feedback loops. Thereby the derived impact pathways ensure a shared 
vision about how to translate mission goals into activities among mission 
owners and involved stakeholders, and ensures that evaluators have a 
starting point for their analysis by the description of a sound intervention 
logic. A key feature of the pathways is thereby the acknowledgement of 
a weakening control of mission owners over the potential outcomes and 
impacts (Belcher et al. 2020; Helman et al. 2020). Whereas immediate 
inputs like policy instruments/activities and their outputs can be shaped 
by the mission owner (sphere of control), their ability to influence out-

Table 2: Impact pathways and relation to different mission types (Own elaboration)

A1 A2 T1 T2

P1: Research to solve problems through targeted research funding X X X

P2: (Basic) Research to generate knowledge for better understanding of the problem X X

P3: Collective intelligence/promoting academic exchange to create new knowledge X X X X

P4: Modification of the research process for better/faster/more solid results X X X X

P5: Opportunities for new solutions/approaches through positive incentives X X X

P6: Improving framework conditions to increase absorptive capacity X X X

P7: Bringing knowledge & technological approaches to application through targeted support X X X

P8: Creating markets for promising solutions as an impetus for system change X X

P9: Exnovation/destabilization of existing regimes to create space/opportunities for new solutions X

P10: Raising awareness and changing public perceptions (as a prerequisite for change) X

P11: Change practices, attitudes and behavior to support system changes X

For example, Pathway P4 targets a modification of the way research is 
carried out to generate scientific knowledge at a systemic level. Driving 
motivations can be the aim to increase the quality/robustness of scien-
tific results or better link research activities with societal needs. This may 
be achieved through the development of new or the adjustment of exist-
ing funding schemes, introduction of additional requirements, adjusted 
peer-review procedures, capacity building, promotion of approaches like 
citizen science or responsible research and innovation, etc. at the input 
level. These measures in turn may facilitate first a modified way of doing 
at the programme level (output) that over time spill-over into a different 
way of conducting research (outcome), which in turn are a prerequisite 
to the desired impacts.  

4) DEFINITION AND INVENTORY OF INSTRUMENT MIX

Complex interventions such as MOIP require a comprehensive and 
well-designed mix of instruments, purposefully combining and aligning 
different instruments with each other. This also includes the deliber-
ate design of new instruments addressing gaps and the realignment/
re-orientation of existing policies. At the same time, missions entail the 
challenge of delineating the instrument mix, thus identifying those in-
struments that are supposed to contribute to the postulated goals and 
are under control of the mission owners, and specifying the way they 
contribute to the developed pathways. The establishment of an inventory 
of mission instruments, thereby making transparent the key features of 
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derive a monitoring system that allows for an assessment whether the 
mission is on track or requires adjustment, for example through addition-
al inputs or are re-adjustment of policy measures. In line with previous 
toolbox elements, the responsibility for this activity is closely associated 
with the mission owners, but also may involve stakeholders and external 
evaluators bringing in their expertise and capacity for the identification 
and collection of the relevant data. 

Given the importance of contextual embedding of missions, we refrain 
from proposing a unified set of indicators as the scope and availability may 
vary considerably among mission. However, the stylized pathways can pro-
vide guidance for the development of appropriate indicators by indicating 
potentially relevant dimensions that may be worth further consideration

the instruments, supports the strategic orientation of the mission owners 
and forms the foundation for tracking mission progress along the impact 
pathways. This might be considered as a top-down approach to identify 
the instrument mix described by Ossenbrink et al. (2019).

5) TRACKING MISSION PROGRESS ALONG IMPACT 
PATHWAYS

Mission monitoring should from the beginning be thought of as a 
part of the implementation process, starting from the mission design to-
wards expected impacts. Making use of the impact pathways, one can 

Table 3: Analytical dimensions for indicators (own elaboration)

Input Output Outcome Impact

Incentives/Measures to change 
established research processes

•	 Awareness raising instruments 
•	 Modification of incentives 

structures (application proce-
dures, requirements etc.)

•	 Dedicated support for key 
groups or approaches (e.g. citi-
zen science)

•	 Self-declarations and self-com-
mitments

Modified way of doing research

•	 Number of projects in support-
ed programmes

•	 Composition of advisory 
boards/ monitoring bodies

•	 Projects following certain prin-
ciples/requirements (e.g. RRI)

•	 Funding schemes setting out 
specific principles/require-
ments

Improved results

•	 Publication, citation, patenting 
patterns (of underrepresented 
groups)

•	 Career paths of researchers
•	 Patterns of co-publication, 

citation, diversity and multi-
disciplinarity

•	 Uptake in academic debates
•	 Research org. adjusting struc-

tures

Improved knowledge generation

•	 Robust results through multi-
perspectivity

•	 Embedding science into society
•	 More inclusive research

6) ANALYSIS OF TRANSLATION PROCESSES

In contrast to the aforementioned elements of the toolbox that di-
rectly interact with the mission owners, the analysis of translation pro-
cesses explores to what extent favorable or hindering conditions for a 
materialization of effects were created at different stages. In this regard, 
it centers on the three guiding questions (see Figure 2 below). Each of 
these guiding questions encompasses several dimensions, each with a 

Figure 2: Overview of impact assessment concept and guiding questions (own elaboration)

set of more specific analytical questions. Together, the different ques-
tions provide for a combination of ex-ante, process- and output-oriented 
analytical elements. This complementary approach offers a holistic 
perspective on missions, reaching beyond individual contributions and 
pathways. Specifically, it is useful for pointing to supporting factors and 
potential bottlenecks that may hinder mission realization. 
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The first analytical question explores whether mission formulation 
provides sufficient guidance for mission design and possible imple-
mentation. This can be considered as an ex-ante element for assessing 
legitimacy and urgency of missions. Whereas the analysis of goals pri-
marily draws on key strategic documents, the study of mobilization and 
legitimacy issues may bring together a diverse set of sources, including 

MISSION GOAL 

Scope of mission
•	 Does the mission formulate a clear vision/desirable state to be 

achieved? 
•	 Is the mission explicit in the areas it strives for change/solutions? 

Does the mission explicitly exclude topics or policy fields? Does the 
mission contain a justification for its priorities?

•	 Are mission goals connected to a specific technology? Is the 
geographical scope of the mission clearly defined?

Definition of goals
•	 Does the mission have explicitly formulated goals?
•	 Does the mission include quantitative indicators corresponding 

to the mission goals? Are mission goals measured on nominal, 
ordinal, interval or relational scales? Does the mission define a 
clear baseline/ measurement of the status quo for the intended 
changes? Does the mission specify data types or sources to be 
used for measuring goal achievement? 

•	 Do mission goals explicitly define complex constructs linked to goal 
(e.g. quality of life)? Are mission goals defined in terms of interna-
tional comparisons or rankings?

•	 Is a clear time horizon defined for the achievement of mission 
goals? Does the mission include interim goals or milestones? Do 
the goals include flexible elements, e.g. if/when context conditions 
change throughout the mission? Is there a defined process for the 
adjustment of goals throughout the mission?

Relationship between goals
•	 Does the mission define more than one goal? Is the prioritization of 

goals clearly defined?
•	 Does the mission define if/how one mission goal contributes to 

other goals? Are postulated goals coherent/non-contradictory or is 
there a possible tension between goals?

LEGITIMACY, URGENCY, AND PROCESS OF FORMULATION

Legitimacy of goals
•	 Does the mission refer to a specific societal problem it seeks to 

address?
•	 To what extent is there a societal consensus about the importance 

of the underlying problem? Is there a societal consensus on the 
urgency of the problem? Do the problems the mission aims to ad-
dress rank high on the political agenda?

Level of ambition
•	 Are the mission goals realistic? Are the goals also realistic if con-

text conditions change? Is the realization of mission goals linked to 
best-case expectations?

•	 Does the mission aim for transformative change? Do goals go be-
yond existing trends or push for radical change? Do mission goals 
appear ambitious compared to similar missions in other countries?

Embedding in political & administrative context
•	 Is a single mission owner or group of mission owners clearly 

defined? Can the main mission owner(s) credibly claim capac-
ity/mandate for change (through activities or bringing together 
relevant actors)? Is the initiator of the mission also responsible for 
managing the mission?

•	 Are all relevant political actors and administrative units involved in 
the mission formulation process? How intense is the collaboration 
during the mission formulation process? How much attention and 
support does the mission receive at higher political levels?

•	 Does the mission refer to existing policies or are there overlap-
ping/duplicating structures at the national level? Does the mission 
describe how to create synergies based on existing policies? Is it 
clear what the added value of the mission is, compared to existing 
policies? 

•	 Does the mission explicitly refer to goals of international strate-
gies? Do the mission goals appear to be in line with international 
strategies (SDGs, etc.)? Are mission goals aligned with initiatives of 
supra-national organizations (e.g. EU)?

Legitimacy and stakeholder mobilization 
•	 Are relevant stakeholders (actively) involved in the mission formu-

lation process? Which stakeholders are involved in the process of 
mission formulation? How are stakeholders identified and selected? 
Are key stakeholders missing? What are drivers for stakeholders 
to participate? Are stakeholders incentivized to participate in the 
mission formulation process?

•	 Did mission owners reach a mutual understanding of mission 
goals? Does the involvement of stakeholders include the develop-
ment of a shared vision? Do stakeholders (formally) commit to the 
goals formulated?

•	 Are topical expertise, insights from foresight, or perspectives of 
stakeholders integrated into the process of mission formulation?

•	 Is the strategic process of mission formulation designed and 
equipped with sufficient resources (personnel, financial, temporal)? 
How does the formulation process deal with possible resistance 
from key actors/veto players?

insights from system analysis, mission typology (see above), expert opin-
ions, participatory observation, and public opinion data. The key analyti-
cal dimensions relate to the scope of the mission, definition and opera-
tionalization of goals, the relationship between the goals, the legitimacy 
and ambition of goals, and the mobilization of stakeholders.

 Table 4: Analytical questions for mission formulation
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The second main question focuses on the ex-ante assessment of the mis-
sion design, exploring whether the design of the mission is in line with 
the expected goals. Essentially, it assesses to what extent the impact 
pathways and the instrument mix are aligned with the postulated mis-
sion goals. At this stage, the analysis mainly draws upon programme 
documents, expert assessments, insights from the system mapping, 
participatory observation, and stakeholder perspectives. The analytical 

questions cover the development of impact pathways, their fit with pos-
tulated goals, as well as their consistency and coherence. Further, the 
questions address the fit between pathways and the instrument mix, as 
well as the specific character and leverage of policy instruments. Finally, 
they ask for the process that led to the development of the instrument 
mix, the coordination of the instruments and the mission’s governance 
structures.

Table 5: Analytical questions for mission design

IMPACT PATHWAYS

Process of pathway development
•	 Do mission documents (or later provided documents) describe the 

links between instruments and goals?
•	 Who lead the process of impact pathway development? To what 

extent is the development of impact pathways supported by stake-
holders or external expertise? What resources are available for the 
development process?

Fit between pathways & postulated goals
•	 Are all mission goals addressed by pathways?
•	 What approach do pathways suggest for achieving the postulated 

goals? Do goals match with underlying understanding for transfor-
mative change?

Consistency of pathways
•	 Which obstacles need to be overcome to successfully realize the 

pathways?
•	 Are pathways appropriate to achieve the desired goals?
•	 Do pathways aim at second order effects/ cascading effects?
•	 Coherence of pathways 
•	 Do several impact pathways relate to a shared goal?
•	 Are there any contradictions/tensions or conflicts arising between 

pathways?

INSTRUMENT MIX

Fit between pathways & instruments 
•	 Are all impact pathways addressed with instruments/activities? 

Are pathways highly dependent on one or few dedicated instru-
ments?

•	 How specific is the alignment of instruments with pathways?

Character of instruments
•	 What are the main characteristics of the instrument mix applied 

in the mission (combination of regulation, distribution/incentives, 
information)?

•	 Are relevant target groups addressed by the instruments?
•	 Does the policy instrument mix for individual pathways show gaps 

or only addresses parts of them?
•	 Do the mission instruments focus on research output and scientific 

knowledge production? Do the mission instruments focus on 
fostering transfer (research to application) and/or adjustment 
of regulatory frameworks? Do the mission instruments focus on 
reconfiguring an existing system (e.g. by facilitation of new solu-
tions; building new networks)? Do the mission instruments aim at 
behavioral change? Do the mission instruments focus on exnova-
tion/regime destabilization/ phase out? Are there compensation 
mechanisms or incentives for potential losers/actors resisting the 
anticipated changes?

•	 Does the policy instrument mix fit the corresponding pathway? 
Does the instrument mix provide room for experimentation (policy 
experiments, etc.)? Are there any plans for institutionalizing suc-
cessful instruments (e.g. pilot projects)?

Leverage of instruments
•	 What leverage do these instruments possess in the socio-technical 

system (size, scope, centrality)?
•	 To what extent does the instrument create synergies with other 

policies in the field (beyond the mission)? Can the suggested 
instruments plausibly contribute to a change?

Instrument development & actors’ commitment 
•	 Which actors are mobilized to participate in the mission?
•	 Does the mission mobilize the relevant key stakeholders in the 

field?
•	 Which actors are involved in developing the instrument mix? How 

are instruments identified and selected for the mission? How was 
the process implemented? 

•	 Who is responsible for instruments of the mission? Were all minis-
tries/public actors active in the field involved in this process? What 
share of resources is provided by non-public actors?  

•	 Is there a formal commitment of actors to provide resources? How 
precisely is this defined? Are there incentives for stakeholders 
to contribute to the mission? To what extent is their contribution 
formalized?

•	 Is there a dedicated mission budget? 
•	 Does the commitment include the necessity to adjust/modify exist-

ing instruments/activities?
•	 How is their implementation coordinated between different actors?
•	 Are the instruments designed specifically for the purpose of the 

mission or how are existing measures aligned? How were new 
instruments developed? What resources were available for mission 
design?

Coordination of instrument mix & governance structure
•	 What kinds of coordination arrangements are created for the mis-

sion? What are their competencies? Who is member of them? How 
regularly are those planned to convene?

•	 How is the implementation of instruments coordinated between 
different actors?

•	 Are there any pre-defined approaches for mission monitoring, 
evaluation and learning? How are these to be achieved?



ISSUE 53 |  APRIL 2022 39

of missions are interviews with representatives of administration, stake-
holders and experts, as well as participatory observations and document 
analyses. The key analytical dimensions cover the characteristics of key 
policies, their effectiveness and potential unintended consequences. 
Further, they relate to the coordination of the policy mix, as well as the 
robustness and responsiveness at the implementation stage. Finally, the 
analytical questions aim at spill-over effects, the quality of monitoring 
structures and the degree of transparency of mission implementation.

The final group of analytical question deals with the implementation 
of mission instruments, which represents a central prerequisite for the 
materialization of impacts in the long run. Examining the implementa-
tion of selected instruments and the mission allows to better understand 
whether favorable conditions exist for the realization of impacts. For 
this purpose, both the (interim/ex-post) program evaluation of selected 
(key) instruments as well as the general mission management require 
an in-depth analysis. Important sources to unravel the implementation 

Table 6: Analytical questions for mission implementation

TRANSLATION PROCESSES

Characteristics of key policies
•	 What are key policy instruments of the mission that are crucial for 

the success of the mission? To which pathways do they contribute?
•	 Was the instrument implemented on time? Did the financial volume 

of the instrument change? Did the policy instruments experience 
changes in thematic priorities, application regulations etc.?

•	 Was the programme evaluated?

Effectiveness 
•	 Did the implemented policy instruments have their intended ef-

fects?
•	 Are the instruments implemented in line with the described goals? 

Was the implementation achieved at reasonable efforts/costs?
•	 Is there evidence of potential policy-delivery failures?

Unintended consequences
•	 Did the instrument lead to unintended and undesirable side-effects 

or secondary effects?
•	 Did the instruments lead to unintended but desirable side-effects 

or secondary effects?
•	 To what extent did learning take place during the implementation 

process?

MISSION MANAGEMENT

Coordination activities
•	 What are their competencies and routines (members, main tasks, 

budget)? Were there additional coordinative bodies created after 
mission initiation? How regularly do governing/steering bodies of 
the missions meet?

•	 Are stakeholders involved in mission governance, e.g. by creation 
of an advisory board? How are they involved and what are there 
competencies?

Robustness of implementation
•	 Were the policy instruments implemented as planned?
•	 Which policy instruments were terminated or delayed?

Flexibility 
•	 Were policy instruments adjusted? For which reasons?
•	 Were there any developments/events that would have made a 

modification of the impact pathways necessary? 
•	 Were instruments able to adapt to exogenous shocks, changing 

contexts etc.? How fast were instruments adapted? Were adaptive 
measures 

•	 successful in overcoming obstacles? Is there a regular/scheduled 
review of the instrument mix and appropriateness of the pathways?

Responsiveness 
•	 How is strategic intelligence (e.g., foresight, evaluations of indi-

vidual instruments) exchanged within the mission?
•	 When obstacles or challenges occurred during mission implemen-

tation, were the governing/steering bodies able to find and agree 
on suitable instruments?

•	 How is the mission progress communicated within the authorities/
administration?

•	 What resources and capacities are available for the coordination of 
the mission?

Spill-over effects and mobilization 
•	 Does the mission mobilize additional activities/spill-overs for actors 

that are not part of the mission?
•	 Does the implementation of the mission contribute to a changing 

understanding of the underlying problem and its possible solutions 
for the involved actors and the general public?

Monitoring structures
•	 Is there a defined process for assessing the progress of the policy 

instruments of the mission? How regularly is the progress of the 
instruments assessed?

•	 Are there defined standards for the reports on instrument prog-
ress?

•	 Is there a clear responsibility to manage the monitoring process? Is 
there a sufficient budget foreseen for monitoring and evaluation?

Transparency
•	 Is the progress of the mission/individual regularly discussed at the 

level of political decision-makers? Is the progress of the instru-
ments part of the mission regularly discussed with stakeholders?

•	 Are reports on instrument progress regularly communicated to the 
general public? Is there a unified communication strategy/shared 
label/website/etc. or does each partner communicate indepen-
dently?

•	 How can the outreach of mission activities be assessed?

Feedback & learning
•	 Does the monitoring feed into the adjustment of instruments?
•	 Are there processes for collecting experiences/good practices 

made during mission implementation? Are there structures for 
institutional knowledge management?

•	 Is there a process to inform and improve future policies?
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DISCUSSION AND CONCLUSION
Our contribution aims not only at proposing a closed framework 

for impact assessment, but is rather an invitation to all stakeholders 
interested in empowering the MOIP approach as a means for trans-
formative change. Therefore, we highlight what we consider to be the 
most important requirements for impact assessment, namely reflect-
ing and acknowledging the need for strong formative, comprehensive 
and yet integrated perspectives to provide practical guidance to actors 
involved, and the willingness to follow a theory-based and process-
oriented approach to study impacts at the same time. Our flexible and 
modular toolbox approach pays tribute to these preconditions. It takes 
the translation processes as a key reference point for analyzing mis-
sions, with each translation step accompanied by a set of correspond-
ing questions to guide the assessment. These questions are comple-
mented by additional tools for analysis and assessment. We regard it 
as important that these tools are developed by or in close cooperation 
with those implementing the missions and, ideally, with those who 
are affected by the mission policies. This way, the concept can not 
only provide for the assessment of missions from the outside, but also 
support policy-makers, mission owners and stakeholders throughout 
the mission process. 

There are, however, multiple caveats associated with the framework. 
Embedding the framework into mission implementation and emphasiz-
ing the role of formative elements impose high requirements on the 
involved mission owners. On the one hand, it requires an open adminis-
trative culture, willing to actively incorporate stakeholders and seeking 
close exchange with evaluators that are in charge of the analysis of the 
translation process. Whereas research has increasingly emphasized the 
importance of formative evaluation (Magro et al. 2019; Molas-Gallart et 
al. 2021), there might exist considerable tensions with established work-
ing routines and administrative cultures - thus the question whether 
public actors are willing and institutionally prepared to embrace these 
principles. On the other hand, the framework is based on the active in-
volvement of different actors and intense reflection processes, entailing 
significant capacity requirements. The first five toolbox elements aim at 
making many of the often implicit decision-making processes explicit, 
thereby supporting the implementation processes. While not providing 
a blueprint, the tool box elements underline that MOIP does not come 
at zero costs, but are a highly demanding approach (cf. Lindner et al. 
2021).
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1. INTRODUCTION	  

Negative impacts of climate change are becoming more apparent. As 
climate change affects all sectors of society, the cooperation between 
civil society, political, economic and scientific actors is a key element 
for the development of climate mitigation and adaptation strategies. For 
more than fifteen years, the concept of climate services has been devel-
oped and regarded as an answer to climate change challenges (Brasseur 
& Gallardo, 2016). Climate service institutions have been established in 
many countries.

Climate services are defined as “the transformation of climate-relat-
ed data — together with other relevant information — into customised 
products such as projections, forecasts, information, trends, economic 
analysis, assessments (including technology assessment), counselling 
on best practices, development and evaluation of solutions and any other 
service in relation to climate that may be of use for the society at large.” 
(European Commission, 2015, p.10) 

Researchers from very different research fields, such as physics, 
meteorology, biology, agricultural research, social science, economics 
and others are working together in climate services. They apply the par-
ticipatory and interactive modes of scientific knowledge production in a 
highly interdisciplinary research agenda (European Commission, 2015). 
This agenda comprises approaches of collaboration that includes prac-
titioners. In order to enhance the adaptive capacity of society to climate 
change, knowledge integration is crucial. Researchers of all relevant 
fields, partners from practice, and users of climate services need to share 
their knowledge and learn from each other.

We are aware of multiple and diverse approaches of such interactive 
modes of scientific knowledge production (for an overview see Newig et 
al., 2019; Bremer & Meisch, 2018; Brinkmann et al., 2015). Mauser et al. 
(2013) proposed “co-creation” as an overarching term for the different 
phases of transdisciplinary research processes in the field of Earth sci-
ences. We follow this proposition and use the terms “co-creation” and 
“co-creative” research synonymously. 

Who might be involved in co-creative projects? On one hand, there 
are interdisciplinary experts from different research fields, here called 
“researchers”, who are part of a project consortium. They work together 
in a “scientific team” and form the “scientific party” of the co-creation 
partnership. The institutions, the researchers belong to, are called cli-
mate service “providers”. They aim for appropriate information, products 
and tools to support decision-making in terms of climate change and 
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Climate change and its socio-ecological impacts affect all sectors 
of society. To tackle the multiple risks of climate change the 
field of climate services evolved during the last decades. In this 

scientific field products to be applied in practice are developed in con-
stant interaction between climate service providers and users. To judge 
the effectiveness of these co-creation endeavours, evaluation is crucial. 
At present, output and outcome assessments are conducted occasion-
ally in this research field. However, the summative evaluation does not 
help to adjust the ongoing process of co-creation. Thus, our work focuses 
on the formative evaluation of co-creative development of science-based 
climate service products.

As the first step, main characteristics of the product development 
process were identified empirically. Secondly, we determined the six sub-
processes of climate service product development and related process 
steps. Thirdly, we selected the questions for the formative evaluation 
relevant to all the sub-processes and process-steps. Then, a literature re-
view delivered the theoretical background for further work and revealed 
further quality aspects. These aspects from literature were brought to-
gether with our results from the empirical work. In the end, we created 
a new scheme of quality criteria and related assessment questions for 
the different sub-processes in climate services, based on both, empirical 
and theoretical work. 

As the authors take into account the process of co-production in a 
real-life case, the criteria and assessment questions proposed are op-
erational and hands-on. The quality aspects refer to the five principles 
of applicability, theoretical and empirical foundation, professionalism, 
transparency of processes and the disclosure of preconditions. They are 
elaborated comprehensively in our study. The resulting formative evalu-
ation scheme is novel in climate service science and practice and useful 
in improving the co-creation processes in climate services and beyond.
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The two main questions we aim to answer in this paper are:
•	 How can climate service providers ensure quality and success of 

the co-creative processes?
•	 What are appropriate questions to reflect and evaluate the on-

going processes throughout different project phases? 
This is the first study to have developed a formative evaluation 

scheme dedicated to the field of climate services. Related to the process 
of climate service product development we apply a method consisting 
of three steps: a) developing evaluation questions based on newly iden-
tified sub-processes of the whole product development endeavour; b) 
collecting criteria and indicators from a literature overview; c) bringing 
these deliverables together and adjoining five main principles of co-
creative research in climate services. 

On this basis, we introduce a process-oriented and formative evalu-
ation scheme encompassing evaluation criteria and assessment ques-
tions. The aim is to raise awareness of the importance of formative 
evaluation amongst researchers or managers in scientific co-creation. 
It is intended to trigger self-reflection and help the co-creating parties 
to reflect on the collaboration processes in climate services. Therefore, 
we adopt and extend existing evaluation schemes for this particular re-
search field.

In the second section, we will present the three-step methodological 
approach. The results will be presented in the third section, including the 
process-oriented, formative evaluation scheme. In the fourth section, the 
results are summarised and discussed in context of the existing litera-
ture followed by the limitations of the methodology. Finally, we provide 
an outlook on open questions and possible further activities in terms of 
formative evaluation research in the fifth section.

2. METHODOLOGY
The work described here was performed as an accompanying re-

search to the project ADAPTER. Within this project researchers are in 
dialogue with key agricultural practitioners in Germany. The practition-
ers’ party includes, for example, the farmers’ associations on the local 
level as well as seed grower companies. The collaboration between sci-
ence and practice within the project has been characterised by intense 
and regular correspondence by email, by phone and in person. In addi-
tion, several workshops took place and at the moment of writing the first 
product is nearly finished and in the last phase of testing.

THE EMPIRICAL PART

Together with the scientific party in ADAPTER, the NorQuATrans sci-
enific team looked back on the past project phases and identified the 
steps and sub-steps of their co-creative product development. As a pre-
liminary result, this empirical work firstly showed a workflow containing 
steps in different grades of details. This workflow – evolved from the 
ADAPTER project – consisted of a large amount of complexity and de-
tails. Therefore, additional experienced climate service researchers were 
gathered for jointly re-condensing the workflow. As a result, a list of six 

impacts. If the researchers need scientific knowledge or data to work 
with, they might look for “scientific cooperation partners”, who are not 
yet part of the project consortium. They might also involve experts from 
practice, called “practitioners”, to benefit from their experience. They are 
very often “users” of climate services, who are highly interested in the 
future products and, therefore, form the “party of practitioners”. Beyond 
the party of practitioners there might be future “external users” as well.

To make co-creation processes effective, their quality and evaluation 
have been studied for years. In the literature, a broad range of exemplary 
evaluations assessing whole projects can be found – e.g. in environmen-
tal research (Jahn & Keil, 2015), hydrology (Maag et al., 2018) or espe-
cially related to weather and climate services (Wall et al., 2017). More 
in-depth ex post evaluations of single products are still rare, above all in 
climate services (Körner & Lieberum, 2014; Haße & Kind, 2019). Belcher 
et al. (2021) only recently have contributed with a quality assessment 
framework for social innovation impacts in co-creative research.

As evaluation research is increasingly indicating a relation between 
good co-creation processes and their effectiveness and success (Lux et 
al., 2020; Maag et al., 2018; Wolf et al., 2013), the adjustment and im-
provement of these processes become a key issue, above all in climate 
services, reacting to the urging problem of climate change. Formative 
evaluation delivers the chance to adapt the processes over the course of 
an ongoing project and restructure it. 

In consideration of the fact that research processes in co-creation 
are crucial for societal impacts (Maag et al., 2018) the project NorQuA-
Trans (Normativity, Objectivity and Quality of Transdisciplinary Processes) 
was initiated and implemented1  in the Helmholtz-Institute HICSS where 
the scientists from the Climate Service Center Germany (GERICS) and 
Hamburg University cooperate. The objective of the NorQuATrans is – 
amongst others – to empirically analyse challenges and limitations of 
climate services and to examine closely the quality of the co-creation 
processes. As accompanying research to other projects, the NorQuA-
Trans aims at developing a concept for a formative evaluation scheme of 
co-creation in climate services as well as a suitable set of quality criteria 
and methods.

The work described here uses the case study approach by accom-
panying a co-creative research project in the field of agriculture. The 
ADAPTER (ADAPT tERrestrial systems) project2 delivers the innovative 
simulation-based products to support optimal adaptation to both short-
term weather variability and weather extremes, as well as to long-term 
regional climate change. To do so, ADAPTER involves the practitioners 
from different areas of agricultural practice. The co-creation processes 
between ADAPTER scientists and practitioners were used as a showcase 
to analyse their quality and develop possible evaluation criteria. Hence, 
this contribution does not present a concrete evaluation activity. It de-
scribes instead the development of a methodological approach, leading 
to a formative evaluation framework aiming at the provision of criteria 
and related assessment questions for upcoming process evaluations.

To investigate this in more detail, we focus on the joint production of 
single climate service products. Within the research projects such single 
product development endeavours are usually just one part of the whole 
project. Still, our work described here focuses on a consequent close-up 
view of one single product development process. 

1	 https://www.hicss-hamburg.de/projects/NorQuATrans/index.php.en 
2	 www.adapter-projekt.de

https://www.hicss-hamburg.de/projects/NorQuATrans/index.php.en
https://www.adapter-projekt.de
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The selected 16 articles presented concrete quality criteria of co-crea-
tive research processes – of course with different grades of details – and 
included different viewpoints. Most of the criteria and indicators were 
deduced from real cases in practice (e.g. Maag et al., 2018; Bergmann et 
al., 2005; Wall et al., 2017). A few of the publications analyse huge num-
bers of projects (e.g. Lux et al., 2020; Newig et al., 2019). No distinction 
was made during the review whether process criteria and indicators had 
been identified ex post or during the respective processes. The ADAPTER 
project team was not involved in this theoretical work.

SYNTHESIS

In the end, the process-related evaluation questions gained by practi-
cal experience in climate services and the matrix of quality criteria and 
indicators from the literature review were compared and synthesized 
(Fig. 1). Many of the evaluation questions could be directly related to 
quality criteria and indicators from the theoretical discussion.

If criteria from the literature (here labelled as “theory”) were not 
yet covered by assessment questions from our empirical study (“experi-
ence”), suitable questions were added. The criteria and indicators from 
theory were reformulated if they were not tangible enough to cover our 
assessment question.

sub-processes is summarised. This final list was again revised after the 
discussion with peer groups (scientists from climate services) and made 
more coherent.

Then, the scientific parties of ADAPTER and NorQuATrans reflected 
together how high quality can be ensured during the different process-
steps and sub-processes. We adjusted the related evaluation indicators 
and questions. Particularly in those cases where collaboration had not 
worked perfectly, we could well identify missing process steps and de-
duce respective evaluation questions. Intentionally, the six sub-process-
es and the related questions were developed only from experience. 

THE THEORETICAL PART

In parallel, but properly separated, the scientific team of NorQuA-
Trans reviewed the existing literature on formative evaluation. In total, 
25 articles from the peer-reviewed journals were identified, which illus-
trate quality criteria and indicators related to co-creative research. These 
publications were then analysed for their content and only those which 
complied with the requirements below were selected:

•	 focus on the processes – those which focused on output or out-
come (OECD, 2002) were dismissed, and

•	 explicit discussion of co-creative research.

Figure 1: Synthesis of the empirical insights from experiences in the ADAPTER project and theory resulting in a set of evaluation criteria and questions 
for formative evaluation
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consistencies but complement each other as well. Thus, the collection of 
criteria resulting from the theoretical review showed gaps in our set of 
empirical questions. And vice versa, we missed criteria in literature that 
are seen crucial in practice. 

FIVE MAIN PRINCIPLES AND SEVENTEEN QUALITY 
CRITERIA

To better structure the criteria and related assessment questions, we 
looked into the literature to find more general terms for categorisation. 
However, the terms for categories tend to differ. For instance, it is com-
mon to see “principles” (Norström et al., 2020; Krause & Schupp, 2019; 
Belcher et al., 2016) and “dimensions” (Jahn & Keil, 2015), alongside 
the more normative “recommendations” (Lux et al., 2020; Nagy et al., 
2020) or even “elements of success” (Garard et al., 2018) and “areas of 
improvement” (Jagannathan et al., 2019). We adopted the term “princi-
ples”, which means here “characteristic principles of co-creation”.

Five principles were defined: (1) common ground, (2) transparency, (3) 
professionalism, (4) enhancement of applicability as well as (5) theoretical 
and empirical foundation (table 1). All principles are of equal importance 
and therefore, the sequence is arbitrary. The second column of table 1 
contains the seventeen criteria that we propose. They show what is be-
hind the principles and make them more tangible. Some have already 
been defined in previous studies. However, we have in some cases 
changed the wording to make the criterion more suitable for practical 
use. The four criteria in bold font are newly added by us. As the criteria 
are overlapping in a few cases, the assignment presented here is not the 
only sensible possibility. 

The corresponding assessment questions will be presented later in 
the tables 2 to 8. Often one criterion covers different questions, therefore 
the criteria show up several times. 

The final list of evaluation criteria and questions was sorted and the 
criteria were aligned with more general categories (here called “princi-
ples”), which were also derived from the literature overview. 

The two scientific teams a) the ADAPTER co-creative team and b) 
the NorQuATrans team of accompanying research had different tasks in 
the course of this development work: Namely the identification of co-
creative processes (paragraph a) substantially originated from ADAPTER, 
the literature review and synthesis work were carried out by the NorQuA-
Trans team. A common discussion did not happen until after the synthe-
sis draft was developed and had to be validated. 

The development work, presented here, was performed by scientific 
parties. To pursue the idea of co-creation consequently, practitioners get 
the chance to contribute and are asked for ex post validation (see sec-
tion 5).

3. RESULTS
In the following, the results derived from the exercises described 

above are presented.

SIX SUB-PROCESSES FORM THE CO-CREATION PRO-
CESS IN CLIMATE SERVICES

The empirical work in ADAPTER allowed for the identification of six 
sub-processes in co-creation (Fig. 2). These sub-processes can be gener-
alised in the direction of a common co-creative process of climate ser-
vice product development, as they underwent different iteration steps as 
described above. 

RESULTS FROM THEORY AND PRACTICE COMPLE-
MENT EACH OTHER

The assessment questions gained from the six sub-processes and 
related process steps were brought together with process evaluation 
criteria identified through the literature review. This synthesis made 
clear that the aspects of good quality from theory or practice show many 

 Figure 2: Six sub-processes of co-creating a climate service product
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Table 1: Principles and criteria for co-creation processes (by the authors newly added criteria in bold font)

Principles Criteria Criterion inspired by Application in all 
sub-processes

Common Ground Equitable opportunities to participate Belcher et al., 2016; Norström et al., 2020 X

Trust building Schuck-Zöller et al., 2018; Norström et al., 2020

Joint problem ownership Schuck-Zöller et al., 2018

Transparency Overall development process documentation Schuck-Zöller et al., 2018 X

Open exchange on all preconditions

Professionalism Clear management and integration concept Bergmann et al., 2005 X

Accountability Krause & Schupp, 2019 X

Enhancement of 
applicability

Ongoing monitoring and reflection Bergmann et al., 2005; Belcher et al., 2016 X

Knowledge integration Newig et al., 2019; Lux et al., 2020 X

Benefit of diversity Maag et al., 2018; Norström et al., 2020

Sustainable use

Theoretical and 
empirical foundation

Clear research problem definition Bergmann et al., 2005

Scientific soundness Jahn & Keil, 2015 X

Use of state-of-the-art knowledge Belcher et al., 2016; Maag et al., 2018 X

Scientific peer reviews

Coherence Schuck-Zöller et al. 2018 X

Impact on science div.

Maag et al. (2018) are the first to introduce the term common 
ground, which extends the generally identified need for the category 
“trust” (Norström et al., 2020; Krause & Schupp, 2019; Schuck-Zöller et 
al., 2018). Comparing to the term “trust” the notion of common ground 
is more precise to describe communication at eye level, “openness as an 
attitude” (Garard et al., 2018) and “mutual understanding” (Maag et al., 
2018). We understand that this aspect covers the different challenges 
of communication and collaboration. The related criteria can already be 
found in Norström et al. (2020), Schuck-Zöller et al. (2018) and Belcher 
at al. (2016).

Transparency in all collaboration issues is quite generally demanded 
(i.e. Garard et al., 2018; Schuck-Zöller et al., 2018; Belcher et al., 2016; 
Jahn & Keil, 2015; Bergmann et al., 2005). This aspect seems a key issue 
in looking on processes. Thus, we made it a principle in our scheme. 
Overall process documentation is firstly recommended by Schuck-Zöller 
et al. (2018), the open exchange on all preconditions is for the first time 
taken into account in this paper here. Lux at al. (2019) already pointed 
out on the clarification of the roles, which is one aspect of the criterion 
proposed here.

The importance of “good management” is addressed in some con-
tributions (i.e. Wooten et al., 2014; Bergmann et al. 2005). Bergmann et 
al. (2005) describe in detail how to realise it. Most of the studies agree 
explicitly that good management is crucial (Schuck-Zöller et al., 2018) 
or implicitly by noting with other similar criteria (i.e. Wall et al., 2017; 
Jahn & Keil, 2015; Garard et al., 2018). Still, the importance is not always 
stressed sufficiently. We decided, that professionalism is an appropriate 

principle to underline the overarching character of this quality aspect and 
to prevent it from being neglected in practice. Krause & Schupp (2019) 
point to an aspect which might be underestimated so far: accountability 
of all co-creation participants, above all, of the managing team leads to 
mutual trust. We see it as a very important aspect of professionalism.

The main objective of co-creation endeavours is without any doubt 
the applicability of research results. While this can be reviewed best ex 
post, we demand the enhancement of applicability for the co-creation 
process. Very common here is the demand for ongoing monitoring and 
reflection (i.e. Bergmann et al., 2005; Belcher et al., 2016) and knowledge 
integration (i.e. Newig et al., 2019; Lux et al., 2020), whereas the benefit 
of diversity is not highlighted very often (except for Maag et al., 2018; 
Norström et al., 2020). Sustainable use is made a criterion of climate 
service product development here for the first time. We want to stress 
how essential it is to provide for long-lasting use of products. 

The theoretical and empirical foundation (Belcher et al., 2016) al-
ludes to the soundness of both, research as well as experiential knowl-
edge and all integration activities. It is strongly related to professional-
ism in research and the facilitation of knowledge integration. We follow 
several papers with the aligned criteria (Jahn & Keil, 2015; Belcher et al., 
2016; Maag et al., 2018; Schuck-Zöller et al., 2018). The special demand 
for scientific peer reviews is a special concern of ours, based on the ex-
perience that thorough discussions with scientific peers and critical re-
views of the ongoing product development often get out of sight. Impact 
on science is adopted from traditional evaluation of basic research.  We 
apply it to co-creative endeavours as well.
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Yes/No-answer. The possibility to choose between different gradations 
can increase the motivation to answer the questions and allows for com-
paring the perception of different participating parties. If there are time 
constraints, we recommend not to use open questions, as they require 
more resources for answering and interpreting. However, open questions 
reveal more in-depth information. In general, we decided to design the 
set of questions incoherently in form (i.e. open or closed): The change of 
different survey techniques may give a more nuanced picture and make 
the participation more interesting.

In general, the sequence of the questions in the tables follow the 
course of the co-creation process.

Some of the questions are quite similar to each other on purpose. Dif-
ferent principles and criteria mirror different aspects of quality and might 
suit for triangulation. The question Have all practitioners been included 
in the previous step of reflection?, for example, focuses on the possibility 
to participate, whereas How many practitioners have taken part in the 
previous step of reflection? concentrates on the readiness of practitioners 
to appreciate this possibility. But in general, some of the alignments are 
propositions and not compelling. The challenging of these alignments 
could be a first step to the self-reflection we aim to trigger.

The assessment questions in tables 2 to 8 define the underlying 
indicators. These indicators are presented in bold font. As we want to 
present a scheme sufficiently general for different kinds of products, 
some questions might not fit the objective of that very special product 
development endeavour. We invite the project leaders to select those 
questions that apply to their development process and state reasons why 
others do not.

Some of the evaluation questions came up in every sub-process in 
similar shape, due to the demand for ongoing reflection. To simplify the 
scheme, we extracted these evaluation criteria and the related 24 evalu-
ation questions and generalised them. We propose to use them in every 
sub-process (table 2). 

Which gaps did we identify by allocating the assessment questions 
from experience with process evaluation criteria from the literature re-
view? We missed in literature, for instance, informative criteria related 
to theoretical and empirical foundation. This principle was rarely made an 
issus in terms of co-creation processes quality. Furthermore, the criterion 
open exchange on all preconditions to the upcoming processes was not 
addressed in this general meaning. In the end, four criteria seemed to be 
missing and essential enough to be added by us (in bold font, see table 1).

FINDINGS CONDENSED IN A FORMATIVE EVALUA-
TION SCHEME

The synthesis described above leads to a scheme of evaluation crite-
ria and questions, aligned to the different principles of co-creation cov-
ering the process from the first idea of a climate service product to the 
finalised version. The collection of questions is broad and the questions 
are general enough to be usable for different kinds of products. 

How to use the scheme? Our aim is to provide a set of reasonable 
questions to researchers and co-creation facilitators – regardless wheth-
er these two tasks have to be taken over by one person or not – who 
want to monitor and evaluate a co-creation process. The scheme can 
either be used by the co-creating researchers or the facilitators of the co-
creation endeavour (self-evaluation), by colleagues from their institution, 
who are not involved in the product development (in-house evaluation), 
or by external evaluation specialists (external evaluation) who might look 
neutrally on the development process. 

The type of questions and their addressees differ: Some are to be an-
swered by the co-creation facilitating team themselves. Others allow for 
learning about the perception of either all participants or just the practi-
tioners or researchers. The questions are recommended to be operation-
alised by a five-point Likert-scale, or as simple as a binary question with 

Table 2: SUB-PROCESSES I to VI – Common criteria for formative evaluation

Principle Criterion Question to reveal results for underlying indicators

Common Ground Equitable opportunities 
to participate

Have all participants perceived balanced opportunities to participate?

Has a balanced influence between all project partners (from 
science and practice) been assured in this sub-process?

Have all practitioners been involved in the previous step of reflection?

Enhancement of applicability Knowledge integration How many practitioners participated in the previous step of reflection?

Theoretical and empirical 
foundation

Use of state-of-the-
art knowledge

Have the 
a) recent data base and 
b) recent analyse methods been used in the previous research step?

Scientific soundness Have the tasks in the respective sub-process been 
executed in a scientifically sound manner?

Coherence Have contradicting viewpoints of single project partners been
a) handled constructively and 
b) made coherent?

Professionalism Accountability Have the management methods in the respective subprocess been  
applied appropriately?
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Transparency Overall development 
process documentation 

Has the respective sub-process been 
a) transparent to all participants and
b) properly documented?

Enhancement of applicability Ongoing monitoring 
and reflection

Has the format for reflection during the upcoming step been  
chosen appropriately?

Knowledge integration To which extent have in the previous reflection step been considered
a)	the original contributions of knowledge (e.g. local, experiential) from 

practitioners and 
b)	the feedback of practitioners?

Have consequences been taken from the feedback gained in the former  
reflection step?

Have all participating parties been satisfied with 
the former reflection step concerning

a)	format,
b)	method and
c)	 result?

Has the application of integration formats and methods been successful? 

Professionalism Clear management and 
integration concept 

Have the process steps of the past sub-process been 
executed in line with the different plans, i.e.

a)	the time schedule in detail (mile stones),
b)	the integration concept and
c)	 the documentation concept?

Do parts of the plans need adaptation?

These questions should be taken into account in each of the six sub-
processes discussed here. Listing different aspects of the questions (e.g. 
a, b, c, etc.) might help to realise different facets and/or illustrate the 
criterion.

All other criteria and evaluation questions are presented in the 
context of the different sub-processes (fig. 2) and follow the workflow 

within. Sub-process I starts with the idea of a climate service product 
be it expressed by practitioners, researchers or funding institutions. The 
most important steps are related to the identification and recruitment 
of key experts from practice (practitioners) and the specification of their 
needs. Therefore, the questions mainly focus on these aspects (table 3).

Table 3: SUB-PROCESS I – Joint identification of user needs – Criteria for formative evaluation

Principle Criterion Question to reveal results for underlying indicators

Enhancement of applicability Benefit of diversity Has the selection of practitioners been conducted in a systematic 
way concerning the project content and goals of co-creation?

Ongoing monitoring 
and reflection

Has the selection process been reflected within the project consortium?

Benefit of diversity Are the targeted user groups appropriately represented by the 
selected practice partners?

Has the analysis of user needs been executed methodologically sound, i.e.
a) open-ended,
b) supported by balanced and appropriate communication and/or
c) providing balanced opportunities to utter needs?

Ongoing monitoring 
and reflection

Has the result of the analysis of user needs been shared 
with the practitioners and commonly reflected?

Common Ground Trust building How far have trust and motivation been established during the contact 
 phase with the practitioners?

How many of the desired practitioners could successfully be recruited?
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ther reflection on the feasibility and methodological limits. To finalise the 
sub-process, we propose to look back on the knowledge integration in 
general: How well does the scientific research question cover the needs 
from practice?

The eligible disclosure of all preconditions for the co-creation endeav-
our and their open exchange follows in sub-process II (table 4). Several 
questions are to illuminate the different aspects of this newly introduced 
criterion. Assessing scientific soundness in sub-process II leads to a fur-

Table 4: SUB-PROCESS II – Joint framing/research definition – Criteria for formative evaluation

Principle Criterion Question to reveal results for underlying indicators

Transparency Open exchange on 
all preconditions

To what extent heave general preconditions, such as
a)	mutual expectations, 
b)	potential benefits and 
c)	 potential risks 

been shared between all participants?

Have all formal or external preconditions for a co-creation 
endeavour been shared between all participants, i.e.

a)	readiness for open communication versus restriction as for strategic or 
competition issues,

b)	timely resources on all parties’ sides and/or
c)	 financial resources and conditions?

Professionalism Clear management and 
integration concept

Have formal or external conditions been taken into account 
for the management and integration concept?

Theoretical and empirical 
foundation 

Use of state-of-the-
art knowledge

Has the scientific feasibility been proven, i.e.
a)	are appropriate climate (model)data or model ensembles available?
b)	have scientific state-of-the-art methods already been developed? 
c)	 will scientific state-of-the-art methods be able to be applied?
d)	have scientific cooperation partners – if needed – been found?
e)	could identified gaps be filled in?

Transparency Open exchange on 
all preconditions

Has the proof of scientific feasibility as well as the potentials and limitations 
of research methods (i.e. bandwidths in climate simulations) been shared

a)	within the scientific team,
b)	with project partners and
c)	  with practitioners?

Common Ground Trust building Have all practitioners been included in the 
discussion on scientific methodology?

Enhancement of applicability Ongoing monitoring 
and reflection

To which extent have practitioners been able to accept limits 
of research methods or other external conditions?

Theoretical and empirical 
foundation

Clear research 
problem definition

Have 
a)	temporal and

spatial scales of the scientific answers aimed for 
been clearly defined?

Scientific peer reviews Have common discussions on the formulation of the research 
question with scientific peers, i.e. colleagues taken place?

Enhancement of applicability Ongoing monitoring 
and reflection

Has the research question been
a)	thoroughly discussed with practitioners and
a)	formulated jointly?

Common Ground Joint problem ownership To which extent is the research question identified with by 
a)	practitioners and
b)	scientists?

Theoretical and empirical 
foundation

Knowledge integration How well does the scientific research question 
cover the needs from practice?
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tion of related milestones. Many of the questions and criteria refer to the 
principle of professionalism. Key for this rather challenging sub-process is 
to include practitioners and all those participating in the decision-making 
process that will shape the upcoming co-creation.

The most distinctive sub-process is the third one (table 5). The facili-
tators of the co-creation endeavour have to set up fair and realistic con-
cepts for any sort of management and knowledge integration and, thus, 
determine the character of the further co-creation. The researchers have 
to contribute with detailed descriptions of their tasks and the identifica-

Table 5: SUB-PROCESS III – Implementation of product development endeavour – Criteria for formative evaluation

Principle Criterion Question to reveal results for underlying indicators

Professionalism Clear management and 
integration concept

Has a knowledge integration concept been established describing
a) internal communication, 

a)	regular reflection after every sub-process,
b)	how the integration of different kinds of knowledge can be supported and
c)	 how different methods of co-creative research can be reflected?

Has a management plan been set up containing 
a)	a time schedule in detail (mile stones) and
b)	evaluation criteria?

Does the timeframe of the project meet all project partners’
a)	needs, 
b)	constraints and 
c)	 goals?

To which degree does the planning of the product development enable 
to react to the results of the different iteration processes?

Transparency Overall development 
process documentation

Has a concept for the documentation of process steps been established?

Enhancement of applicability Ongoing monitoring 
and reflection

Have the scientific team and the practitioners 
agreed upon the different concepts, i.e. 

a)	the time schedule in detail (mile stones),
b)	the integration concept,
c)	 the documentation concept,
d)	an external communication concept of outputs and/or
e)	the evaluation criteria?

Professionalism Clear management and 
integration concept

How realistic is the product development schedule in general, i.e. 
including phases of internal communication, reflection and iteration?

Have the different steps of the scientific process been planned 
thoroughly, i.e. related to external preparative work?

Common Ground Equitable opportunities 
to participate

To which extent are the
a)	researchers and 
b)	practitioners 

satisfied with the level of engagement?

Sub-process IV (table 6) is the most complex one and will take the 
most time. It entails the process of co-producing research results and 
often takes several months to even years. Though knowledge integration 
is an overarching task of the whole product development process, it is a 

key aspect here to assure the applicability of the climate service product. 
Therefore, we explicitly stress its importance. Sub-process IV leads to a 
first draft of the product. 
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Table 6: SUB-PROCESS IV – Co-production, integrating various kinds of knowledge – Criteria for formative evaluation

Principle Criterion Question to reveal results for underlying indicators

Theoretical and empirical 
foundation 

Coherence To which extent has it been possible to combine scientific 
excellence with the aim of solving real-world problems?

Scientific peer reviews How far have the different product development steps and 
their results been discussed with peers from science, i.e. 
by presentations on scientific meetings/conferences?

Coherence To which extent are the 
a) researchers and 
b) practitioners 

satisfied with the joint research process?

Enhancement of applicability Ongoing monitoring 
and reflection

Has the the first draft of the product been reflected 
jointly with the researchers and practitioners?

Knowledge integration To which extent has the development team succeeded in 
meeting the problems and objections resulting from the 
common reflection of the first draft of the product?

This first product draft has to undergo a thorough testing by the tar-
get group (sub-process V, table 7). The conditions for this validation steps 
have to be designed close to real ones. Consideration should be given to 
expanding the group of test users to include external potential users. A 
validation by peers from science is recommended as well. After the dif-
ferent revisions, a pilot version of the product is created.

Sub-process VI (testing of pilot version and finalisation of product) 
shows similar steps (table 8) like sub-process V: After tests of the pilot 

version by different user groups, the pilot is revised and brought to ap-
plication. The first application phase delivers the chance of last revisions 
before the product will be finalised. In this phase, it is crucial to ensure 
sustainability by providing an easy-to-use manual. A long-term support 
might further enhance the chance of sustainable use.

Table 7: SUB-PROCESS V – Co-validation of first product draft – Criteria for formative evaluation

Principle Criterion Question to reveal results for underlying indicators

Enhancement of applicability Ongoing monitoring 
and reflection

Has the format for the different steps of co-validation been  
chosen appropriately?

Is the format for the different steps of co-validation of the first product 
 draft close to reality?

Knowledge integration Is the first product draft easy to use?

Ongoing monitoring 
and reflection

Has the first product draft been 
a) tested, 
b) revised and 
c) finalised

with practitioners?

Theoretical and empirical 
foundation

Scientific soundness Has the first product draft been validated by peers from science  
and revised accordingly?

Enhancement of applicability Knowledge integration Has the project team succeeded in meeting the problems and objections 
resulting from the co-validation of the first product draft?
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Table 8: SUB-PROCESS VI – Testing of pilot version and finalisation of product – Criteria for formative evaluation

Principle Criterion Question to reveal results for underlying indicators

Enhancement of applicability Ongoing monitoring 
and reflection

Is the format for the different steps of co-validation 
of the pilot version close to reality?

Benefit of diversity Has an appropriate point at which external target 
audiences enter been made an issue?

Sustainable use Have the needs 
a) for a manual and
b) for a long-term support concept
been considered?

Has a long-term support concept – if needed – been assured?

Is there staff provided to do a long-term support?

Ongoing monitoring 
and reflection

Has the manual – if needed – been 
a) tested, 
b) revised and
c) finalised?

Has the service concept – if needed – been 
a) proven, 
b) revised and
c) finalised?

Professionalism Accountability Is the pilot version easy to use?

Theoretical and empirical 
foundation

Scientific soundness Is the group to test the pilot version big and diverse enough?

Has the pilot version been tested within a scientific peer group?

Impact on science To what extent have the findings of the product development endeavour 
and the research results contributed to the scientific community?

Enhancement of applicability Ongoing monitoring 
and reflection

Has the pilot version been 
a) tested, 
b) revised and
c) finalised
with practitioners?

Knowledge integration Has the project team succeeded in meeting the problems and 
objections resulting from the co-validation of the pilot version?

We show that all sub-processes of the product development work-
flow can be addressed by a specific set of evaluation questions and un-
derlying indicators. 

We started with an experience-based analysis and then – like Maag 
et al. (2018), Wall et al. (2017) and Belcher et al. (2016) did – widened 
the perspective by a literature review that delivered a more general point 
of view. The synthesis of both, empirical analysis and theoretical back-
ground leads to criteria and indicators, which target on very concrete 
product development processes and should be applicable in practice. 

The case study approach is, as well, used by many of the forerunners, 
like Bergmann et al. (2005), Wall et al. (2017), Maag et al. (2018). We 
proceeded similarly to Maag et al. (2018), but identified only six sub-pro-
cesses ending with the finished product, i.e. excluding implementation 
and dissemination activities. Like Jahn & Keil (2015), we revealed rather 
concrete aspects. However, in contrast to most of the existing literature, 
we only investigated one specific development process in detail. 

It is obvious which criteria are the most important ones: Ongoing 
monitoring and reflection and knowledge integration are named most 
frequently in our tables. They are to be assessed by questions applicable 
in the same shape over all sub-processes but, in addition, scrutinised by 
more special questions and indicators during each single sub-process.

4. SUMMARY AND REFLECTIONS
The projects NorQuATrans and ADAPTER identify six sub-processes 

of climate service product development. Five principles of co-creation as 
well as seventeen criteria allow for assessing the quality of co-creative 
development processes. By covering the quality criteria by assessment 
questions and indicators, easy-to-use application is provided. A frame-
work is presented for climate service researchers, managers and other 
participating parties to thoroughly reflect on. 
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5. OUTLOOK
To integrate practitioners’ view, we are going to have key criteria 

of this scheme validated by experts from practice. For this purpose, an 
empirical study is being prepared in NorQuATrans. Hence, the criteria 
presented here will be further reviewed by experts from practice beyond 
the ADAPTER project and the agricultural sector. Thus, we will gain more 
general information on practitioners’ understanding of criteria and their 
priorities. An additional survey with scientists of different fields of co-
creation would further enhance the potential for generalisation. Still 
missing is an application test of the whole evaluation scheme. This has 
to be performed, once the scheme will be further validated. 

Another still widely open field is the issue of “co-evaluation” (Lux et 
al., 2020) of co-creation processes and beyond. In general, this aspect 
has not yet been sufficiently studied – at least in climate services, except 
for Restrepo et al. (2020). In applying this framework, an open discussion 
on the evaluation concepts, results and possible re-adjustments should 
be performed by all participants of the co-creation endeavour from the 
very beginning. Thus, the scheme could ensure transparency for all in-
volved actors and throughout all co-creation phases. A consequent dis-
closure of all perspectives in assessing quality could make a difference 
for future work in this respect. 

Our framework can be expanded into guidelines for formative evalu-
ation in the future. A comprehensive manual on formative evaluation in 
climate services is to be generated and presented to research organisa-
tions and communities of transdisciplinarity and climate research. Final-
ly, the results can benefit other co-creative research fields. We assume 
that the scheme for formative evaluation presented here, as well as the 
resulting guidelines, might be transferable – at least in parts – to other 
fields of co-creative research. 
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Deal and in line with the EU’s commitment to global climate action under 
the Paris Agreement. For reaching this goal, primary energy consumption 
should be halved by 2050 compared with 2008 and a renewables ratio 
of 60% to gross final energy consumption should be achieved. As an in-
termediate step, the EU has set a common goal for the European energy 
transition: sun, wind, water and biomass are to cover 40 percent of the 
EU’s electricity demand by 2030. 

To contribute to this European end, the German government adopted 
the Climate Protection Plan 2050 to become largely greenhouse gas 
neutral by 2050. This goal was legally anchored in the Federal Climate 
Protection Act in 2019 (KSG 2019) and underpinned with measures in the 
Climate Protection Programme 2030. At the same time, it was decided 
to phase out coal by 2038 at the latest. In 2021, the federal government 
brought forward the long-term target from 2050 to 2045, aiming at an 
even faster energy transition.

R&I policy efforts at EU and EU Member States levels tackle the 
grand policy objectives for the Energy transition outlined above. At the 
European level, the Strategic Energy Technology (SET) Plan is a key en-
deavour for gearing R&I policies towards a sustainability transformation,1 
addressing the whole innovation system, and tackling both financing and 
the regulatory framework. Germany’s “7th Energy Research Programme – 
Innovations for the Energy Transition” (EFP), is an outstanding example 
of governmental R&I programmes for a sustainability energy transition at 
the national level. The 7th EFP is assigned a key role in the German energy 
system transition by establishing a link between the long-term goals of 
the Federal Government and the time horizons of business technology 
research. 

With the 7th EFP the federal government of Germany promotes re-
search and development in the field of forward-looking energy tech-
nologies. It supports companies and research institutions to develop 
new technologies for energy supply, energy efficiency in sectors of 

ABSTRACT

This article investigates how Theories of Change for transforma-
tion-oriented R&I programmes can be designed to better grasp 
system transformation processes and thereby set the basis for 

a deeper understanding of transformative impact mechanisms and pro-
gramme learning. 

The analysis is based within the realm of the energy system, which is 
an area of specific concern for socio-technical transformation. It focuses 
on the “7th Energy Research Programme” (EFP) of the German Federal 
Ministry of Economic Affairs and Climate Action, which is the key R&I 
policy instrument contributing to the transformation of the energy sys-
tem in Germany.

The article shows how a programme theory approach can be com-
bined with multi-level perspective innovation system thinking and the 
concept of transformative outcomes to increase the evaluability of com-
plex, transformation-oriented R&I programmes.

BACKGROUND
Within the realm of transformation-oriented policies, the energy sys-

tem is an area of specific concern for a sustainability transformation of 
our society. The energy sector produces at least two-thirds of total green-
house-gas (GHG) emissions (cf. Ritchie and Moser 2020). To contribute 
to the achievement of the goals set in the landmark Paris Agreement of 
the United Nations Framework Convention on Climate Change in 2015, 
European Union (EU) efforts and efforts of EU Member States set clear 
targets for realising the Energy Transition (“Energiewende”). 

The EU aims to be climate-neutral by 2050 – an economy with net-
zero greenhouse gas emissions is at the heart of the European Green 
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STEFAN MEYER AND HARALD WIESER
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THEORIES OF CHANGE FOR 
EVALUATING TRANSFORMATION-
ORIENTED R&I PROGRAMMES: THE 
CASE OF THE 7TH ENERGY RESEARCH 
PROGRAMME IN GERMANY

1	 European Commission (2007), Strategic Energy Technology Plan. Retrieved March18, 2022, from https://ec.europa.eu/energy/topics/technology-and-inno-
vation/strategic-energy-technology-plan_en#key-action-areas 

https://ec.europa.eu/energy/topics/technology-and-innovation/strategic-energy-technology-plan_en#key-action-areas
https://ec.europa.eu/energy/topics/technology-and-innovation/strategic-energy-technology-plan_en#key-action-areas
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objectives and instruments of the programme and puts them in the con-
text of the energy system transformation. 

In our analysis, we then proceed to elaborate a theory of change for 
each instrument and identify main impact pathways that are intended to 
transform the energy system. 

Based upon this analysis, we finally investigate whether and how 
the categories of transformative outcomes (see Ghosh et al. 2021) can 
be used to better understand the impact mechanisms of the programme 
and hence to increase its evaluability. Ghosh et al. show how transforma-
tion-oriented innovation programmes can shape ongoing transformation 
dynamics. Studying what types of Experimental Policy Engagements are 
most suitable for enabling transformation, the authors define three gen-
eral spatially-bounded macro processes and sub-processes referred to 
as “transformative outcomes”3 that policy actors can have some control 
over. 

By assessing to what extent these processes can be observed in prac-
tice, they can be considered and reflexively addressed on an ongoing 
basis, e.g. in a formative evaluation, as a basis to continuously improve 
their policy engagements. Therefore, we research the correspondence 
of transformative outcomes and impact pathways within the overall pro-
gramme theory. 

OBJECTIVES AND 
INSTRUMENTS OF THE 7TH EFP

The 7th EFP has the ambition to contribute to the overarching energy 
and climate targets of the German federal government, aiming to be cli-
mate neutral by 2045, reduce carbon emissions by 88% in 2040 and by 
65% in 2030 compared with 1990 (see KSG 2019).  

The analysis of the programme documents and its regulations show 
that the programme is characterised by the following funding princi-
ples: 1) technology neutrality; 2) extension of project funding to include 
system integration & cross-system topics; 3) a focus on technology and 
innovation transfer & innovation-friendly framework conditions; and 4) 
strengthening international / European cooperation. 

The programme and its instruments pursue the following strategic 
and operational objectives that are related to the energy transition chal-
lenges. The strategic objectives are: 

•	 advancing the energy transition (develop holistic, innovative so-
lutions & launching them quickly on the market; create environ-
mentally-friendly, safe, and economic energy supply; activate 
innovation dynamics), 

•	 strengthen the industrial competitiveness through modernisa-
tion, maintenance and development of competences, and crea-
tion of export opportunities of competitive technologies, and

•	 prevention of societal risks through a diversity of technological 
options. 

The operational targets are: 1) to develop technological solutions 
faster; 2) to increase performance of components and systems; 3) to 

consumption such as industry or housing, and system integration. Key 
new elements of the 7th EFP in comparison with its predecessors are:2 
1) a stronger focus on technology and knowledge transfer including the 
introduction of a new instrument called “Living Labs for the Energy Tran-
sition” as a new programme pillar; 2) a broadening of the research spec-
trum that previously centred on individual technologies to encompass 
systemic and inter-systemic issues; and 3) a stronger focus on network-
ing with international and European research. 

The emphasis on the systemic character of transformation processes, 
an increased focus on cross-technology issues, system integration, and 
sector coupling play a central role in the programme. Furthermore, the 
embedding of individual technologies in overall societal trends and in 
the various sectors of energy generation and consumption are put focus 
on. In this way, government support for technology development and 
innovation is set to make a significant contribution to accelerate the 
transformation of the energy system, strengthening the industrial com-
petitiveness and provide risk prevention for society as a whole.

RESEARCH QUESTION 
AND APPROACH

During early 2021, the four-year accompanying evaluation of the 
R&I funding measures and the accompanying measures of 7th Energy 
Research Programme have been initiated. The evaluation focuses on 
the non-nuclear research activities. The evaluation aims at developing 
analyses, reflections and recommendations as a basis for steering and 
continuous improvement of the programme (“programme learning”) on 
the one hand, while also contributing to an assessment of programme 
effectiveness and impact on the other hand. 

The evaluation commenced its work against the increasing need to 
frame the R&I programme evaluation in the energy system transforma-
tion context, and the key research questions of this article are:

•	 How can theories of change set the basis for an understanding 
of transformative impact mechanisms and programme learning?

•	 How can concepts of transitions in socio-technical systems ex-
tend theories of change to better capture transformation pro-
cesses?

Our research is embedded in the ongoing planning process of the ac-
companying evaluation for the EFP. For establishing a theory of change of 
the programme, we investigate and test how a programme-theory based 
evaluation approach (Funnell and Rogers 2011; Rogers 2014) can be 
combined with 1) a multi-level perspective of system innovation (Geels 
et al. 2017), and 2) the concept of transformative outcomes (Ghosh et al. 
2020, 2021). 

Our research process includes the following key steps:  First, we 
delineate the strategic and operational objectives of the programme in-
cluding its design principles. Based upon this initial analysis of design 
characteristics and instrumental setting, we then show how the 7th EFP 
can be positioned in a multi-level perspective that grasps the manifold 

2 	 Bundesministerium für Wirtschaft und Energie (2018), 7th Energy Research Programme of the Federal Government. Retrieved March18, 2022, from https://
www.bmwi.de/Redaktion/EN/Publikationen/Energie/7th-energy-research-programme-of-the-federal-government.pdf?__blob=publicationFile&v=5 

3	 From an evaluation perspective it seems confusing to refer to processes to enable change as outcomes, because outcomes are generally understood as 
changes in the status quo that result from an intervention. One may therefore consider “transformative outcomes” as introduced by Gosh et al. rather as 
“transformative mechanisms” inducing transformative change. 

https://www.bmwi.de/Redaktion/EN/Publikationen/Energie/7th-energy-research-programme-of-the-federal-government.pdf?__blob=publicationFile&v=5
https://www.bmwi.de/Redaktion/EN/Publikationen/Energie/7th-energy-research-programme-of-the-federal-government.pdf?__blob=publicationFile&v=5
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accelerate transfer of results; 4) to increase economic efficiency; 5) to 
ensure international competitiveness; 6) to enable technical scalability; 
7) to establish standards and enable interoperability; 8) to ensure system 
integration; 9) to ensure user perspective / acceptance / user-friendli-

ness; 10) to enable cross-sector networking; 11) to increase the safety 
of technologies, components and systems; 12) to increase energy & re-
source efficiency at the process, product life cycle and system levels; 13) 
to activate relevant actors; and 14) to ensure exploitability in Germany.

Figure 1: Objectives of the 7th Energy Research programme
Source: Own illustration

The 7th EFP tackles the energy system transformation through three 
different types of instruments: 1) R&I projects; 2) Living Labs, and 3) Ac-
companying Measures. The three instruments are collectively geared 
towards the supply of new technologies (technology push), the speeding 
up of new knowledge and technology transfer (demand pulls), and sys-
tem development efforts. They target practices within: 

1)	 the renewable energy supply system (solar energy, geothermal 
energy, wind energy, biomass from plants, and hydropower) and 
their system integration

2)	 the energy consumption sectors (e.g. industry, transport, build-
ings and neighbourhoods), and 

3)	 the development of green substitutes for carbon-based tech-
nologies, e.g. fuel cell technologies.

THE 7TH EFP FROM A MULTI-
LEVEL PERSPECTIVE

For the analysis of the 7th EFP we make use of the multi-level per-
spective of system innovation. The multi-level perspective was designed 
as a broad heuristic to capture transitions in different socio-technical 

systems such as mobility or food (EEA 2018; Geels et al. 2017). The basic 
idea is that due to existing path dependencies, dominant regimes (e.g. 
energy production from fossil fuels) can only be changed through pro-
found technological and social measures that simultaneously destabilise 
the regimes and generate spaces for radically different solutions. In its 
standard form, the multi-level perspective differentiates between three 
levels (Geels 2006): 

•	 The macro level is the socio-technical landscape, i.e. the wider 
exogenous environment that affects socio-technical develop-
ment (e.g. globalisation, environmental challenges, policy 
framework etc.); 

•	 The meso-level is formed by socio-technical regimes providing 
the rule-set or grammar embedded in a complex of engineering 
practices, production process technologies, product character-
istics, skills and procedures, ways of handling relevant artefacts 
and persons, ways of defining problems; all of them embedded 
in institutions and infrastructures (Rip and Kemp 1998);

•	 The micro level is formed by technological niches that emerge in 
“protected spaces”, which act as “incubation rooms” for radical 
novelties (Schot 1998, Kemp et al. 1998), to shield them from 
mainstream market selection. 
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Originally developed for the analysis of individual regimes, the multi-
level perspective has since been extended to make interactions of dif-
ferent regimes and systems tangible (see Rosenbloom 2020). Such a 
broader perspective makes it possible to reflect and systematise the 
various technical levels of analysis (“fachliche Betrachtungsebenen”) 
that informed the design of the 7th EFP: consumption sectors, energy 
production, system integration, cross-system research topics, and the 
accompanying measures (i.e. establishment and support of sector net-
works, accompanying studies, public relations, research communication 
at programme level).  

Figure 2 illustrates how the instrumental setting of the 7th EFP and its 
structural composition can be analysed and portrayed following the heu-
ristic of the multi-level perspective.  The figure shows that the different 
intervention mechanisms of the programme tackle to varying degrees: 
1) different levels of the socio-technical system; and 2) different sub-
regimes (energy production sectors) and systems (energy consumption 
sectors). Therein, the impact creation process of the programme can be 
understood as a process of mutual alignment of developments at differ-
ent levels.

Figure 2: Technical Levels of Analysis, Sectors, and instruments of the 7th EFP in a Multi-Level Perspective
Source: Own illustration

For the operationalisation of the evaluation, the following lessons 
can be drawn from the positioning of the programme in a multi-level 
perspective: 

First, we acknowledge that the application of the multi-level perspec-
tive allows to facilitate a close correspondence between the programme 
theory (objectives and intervention mechanisms) and the perspectives of 
programme managers. As such, it is an important attribute that improves 
the evaluation’s transparency and facilitates the generation of a shared 
understanding of the programme. 

Second, we see that the multi-level perspective allows integrating 
considerations of production and consumption sectors. The programme 
addresses a number of specific consumption and production sectors are. 
Each sector has specific targets which are to be achieved next to achiev-
ing the overarching operative programme objectives. For example, the 
analysis of objectives of the specific sectors of production and consump-
tion shows that sector-specific targets encompass: 1) specific goals for 
existing technologies (e.g. new processes, products, applications); 2) en-
ergy and cost efficiency-related goals; 3) goals related to the substitution 
of specific materials or technologies; and 4) goals related to the system 
integration of new technologies. 

Third, we see that the sector-specific targets of the R&I programme 
reflect challenges at the regime and system level, which the R&I instru-

ments of the programme shall address. For the operationalisation of the 
empirical evaluation, they allow to define sector-specific hypotheses 
concerning the relevance and coherence of objectives, the appropriate-
ness of challenges addressed by R&I portfolios, and the required charac-
teristics of actors involved in the process. 

Finally, stemming from the multi-level perspective, a decisive factor, 
and a challenge for the accompanying evaluation of the 7th EFP, is to 
analyse to what extent the measures of the 7th EFP correspond to the de-
velopments at the regime and landscape level. The multi-level perspec-
tive is a heuristic indicating that the 7th EFP does not exist in isolation but 
is embedded in a socio-technical system that is not only shaped by R&I 
initiatives alone but also demand-side policies, regulatory policies, socio-
economic trends and market structures at the regime level, that shape 
the conditions for knowledge diffusion, societal acceptance of transition 
process, speed and uptake of new solutions. 

However, the multi-level perspective does not specify which land-
scape and regime dynamics need to be taken into account. We therefore 
suggest performing a STEEP analysis in evaluations to create a struc-
tured overview of the factors that may spur or impede the progress of 
technology uptake, the types of topics and research challenges that 
should be addressed, and the stakeholders that should be considered 
in future activities.
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challenge of (a) high uncertainty about success, (b) long time-spans be-
fore results have a tangible effect, and (c) small budgets compared to 
other instruments using public spending, and (d) dependencies of other 
related policies such as regulatory reforms and sector specific policies.  

The multi-level perspective also draws attention to the fact that R&I 
funding is only one measure within the toolbox of innovation policy 
geared at enabling transformational change. Compared to other inno-
vation-oriented instruments like regulatory reform or financial incentives 
for the uptake of new technologies, R&I funding is confronted with the 

Figure 3: STEEP analysis – System trends exerting impact on the EFP
Source: Own compilation
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PATHWAYS TO IMPACT

Departing from the investigation of the instrumental set-
ting of the programme from this multi-level perspective, we 
can further dive into the investigation how the programme 
seeks to achieve its objectives and eventually contribute to 
system transformation. 

The programme theory approach (see Rogers 2014) con-
nects the underlying rationales of a programme (a specific 
challenge to be addressed), with an overall roadmap on how 
specific activities are expected to produce immediate outputs 
connected to outcomes/intermediate impacts and eventually 
the realisation of the objectives. 

As the 7th EFP tackles the energy system transformation 
through three different types of instruments (R&I Projects, Living 
Labs for the Energy Transition, Accompanying Measures), we 
developed instrument-specific theories of change based on an 
analysis of 1) programme documentations and interviews with 
representatives from 1) the responsible federal ministry, 2) the 
managing agency, and 3) R&I actors engaged in the programme. 

While sharing this overall orientation, each instrument pursues a set 
of different activities and rests upon specific pathways to impact, which 
aim to mutually reinforce each other. (Figure 5 – full theory of change 
for R&I projects): 

•	 The R&I-projects addressing single technologies follow impact 
pathways through the generation of new knowledge, qualifica-
tion, technological innovation, and transfer of pilot demonstra-
tions into business practices. Transdisciplinary research projects 
focus on system development through focusing on cross-sys-
temic issues of the energy transition.  

•	 The Living Labs projects follow pathways of developing com-
plete system solutions for the whole energy sector. Testing and 
piloting of solutions in real world environments, networking of 
main energy system actors for collectively avoiding CO2 emis-
sions are key impact pathways.   

•	 The Accompanying Measures are collectively geared towards 
accelerating the creation of impact at the regime level through 
synthesising knowledge, increasing circulation and transfer 
in research networks, enabling new partnerships, enhancing 
qualification and increasing transparency. 
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Figure 4: Instrument-specific Activities and Impact Pathways
Source: Own compilation
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Figure 6 illustrates the complete theory of change including the main 
impact pathways of 1) knowledge generation, 2) network creation, 3) 
innovation, 4) transfer, and 5) system development. The theory of change 
following impact pathways (see Douthwaite et al., 2003) is a model 
describing how the programme and activities therein seek to achieve 
impact and allows for a better attribution of programme activities to im-
pacts achieved. The theory of change has been elaborated in an iterative 
process of documentary analysis of programme instruments, interviews 
of project participants, and reflections with programme authorities (min-
istries and programme management). 

The theory of change is a model that is capable of explicitly illustrating 
causal hypothesis of programme interventions and aspired impacts of new 
programmes (Balthasar and Fässler, 2017). Taking an intervention-based 
perspective with a focus on programme actors, it illustrates a sequence 
of conditions that must be achieved for a problem to be solved (see Clark 
and Anderson, 2004). The theory of change is necessarily a reduction of 
complexity and therefore has tendencies to omit context consideration. 

In our analysis of the 7th EFP, the multi-level perspective provides 
means to better understand the specific intervention mechanisms of the 
programme and allows to pose a number of evaluative questions for the 
collection of empirical data, relating to key impact pathways and the 
socio-technical innovation system. We will answer the “classic” evalua-
tion questions about effectiveness, efficiency, relevance, coherence etc. 
in the evaluation, but the MULTI-LEVEL PERSPECTIVE leads to some ad-
ditional questions and specific perspectives that we want to address.  
Examples of questions relating to key impact pathways in the context of 
the multi-level perspective are:

PATHWAY 1: THE KNOWLEDGE CREATION AND CA-
PACITY BUILDING PROCESS 

•	 Which actors are performing the research and development 
work in the programme? How are they anchored in the socio-
technical innovation system? 

•	 To which extent is there an active communication and dissemi-
nation of learnings and outcomes of innovative practices of re-
search results?

•	 Is the knowledge being primarily generated for the right stake-
holders? Those who could bring it to application??  

•	 Does capacity building encompass only existent regimes or does 
it prepare for niches and their training and qualification needs? 

•	 Are skills and procedures, ways of working, rules and regulations 
objects of research? How is this knowledge being transferred? 

PATHWAY 2: NETWORK CREATION

•	 Which actors are actively involved in the knowledge generation 
process of the projects? What is their role in the socio-technical 
innovation system? 

•	 Which activities are being performed that enable knowledge 
exchange between owners, producers, and researchers on a 
regular basis?

•	 To which extent is there collaboration across organisational 
boundaries for certain focus areas/topics in the projects?
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Figure 5: Theory of Change “R&I Projects” 
Source: Own compilation
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•	 Are the research activities leading to good practices and to the 
creation of guidelines so that innovative practices can be im-
plemented in a different context, such as a different location?

PATHWAY 5: SYSTEM DEVELOPMENT

•	 What is the extent of transdisciplinary research dealing with 
socio-technical system development cross-cutting research top-
ics?

•	 Are research results providing evidence for high-level policy 
making?

•	 Is there a promotion for the formalisation of ideas and new 
practices by incumbent actors (local policy bodies, industry as-
sociations, etc.)?

•	 Do the research results have an impact on changes in standards 
/ norms / other regulatory aspects (e.g. providing   guidance in 
the development of new regulations and norms that support an 
innovation)? 

•	 To which extent are suggestions for market development and 
regulatory frameworks being taken up in the policy discourse?

IMPACT PATHWAYS 
AND TRANSFORMATIVE 
OUTCOMES OF THE 7TH EFP

For positioning the impact creation process in the energy transition 
policy context, we analyse to what extent the programme and its instru-
ments target the energy transition. Raven et al (2016) accentuate that 
this needs to be realised through strategic niche support. Furthermore, 
this also requires deconstructing and working against harmful regimes 
(Turnheim and Geels 2012; Kiviima and Kern 2016). The above introduced 
concept of “transformative outcomes” identifies three general spatially-
bounded macro processes that actors can have control over: (1) building 
or nurturing niches; (2) expanding and mainstreaming niches, and (3) 
opening up and unlocking regimes. In each of these three macro-pro-
cesses, four sub-processes were identified that actors (e.g. programme 
owners/managers and project leaders) can have control over. The trans-
formative outcomes are not in any particular order and can “co-evolve 
through time and space”. They provide more granular categories which 
specify important leverage points for niche development and regime 
destabilisation.

While the transformative outcomes are described in detail in Ghosh 
et al. (2021) we focus here on the question to which extent the instru-
ments and identified impact pathways of the programme correspond 
with the transformative outcomes outlined therein. 

•	 Are actors involved or being addressed that are of particular 
importance for the transformation of the energy sector? (E.g. 
energy communities, the again increasing number of municipal 
energy providers/utilities, IT companies, start-ups). 

•	 How are new actors involved in the process of knowledge gen-
eration and diffusion that can promote a transformation of the 
energy system?

•	 How do incumbent regime actors position themselves vis-à-vis 
transformation processes in the socio-technical innovation sys-
tem? What role do incumbent regime actors play in knowledge 
diffusion and transfer of the programme? 

PATHWAY 3: INNOVATION 

•	 Do the research topics addressed contribute to the creation of 
energy technologies that are new to the market? Do they poten-
tially open up new niches for the sustainable transformation of 
the energy system (e.g. technologies for better coping with the 
decentralisation of energy supply)? 

•	 What contribution does the research make to increasing the 
market penetration of niche technologies (for example regard-
ing cost reduction of renewable energies/applications)?

•	 What are the economic application potentials of the new tech-
nologies?

•	 Which measures within the programme/the project are being 
taken to increase chances of market introduction or market 
penetration? 

•	 What are the characteristics of the markets targeted by the new 
technologies? What is the positioning of incumbent regime ac-
tors? Are there new market entrants?

•	 What is the level of entrepreneurial activities in the specific 
socio-technical innovation system?

•	 Which elements of the socio-technical innovation system in-
crease or decrease possibilities for market introduction and sus-
tainable market penetration of newly developed technologies?

PATHWAY 4: TRANSFER 

•	 What is the technological maturity of the research and devel-
opment subjects? Can their application be demonstrated suc-
cessfully?

•	 Which activities are being performed for developing new busi-
ness models that reach new users in different market, and/or 
shorten supply chains, making the innovation accessible to a 
broader audience?

•	 To what extent are there shared goals that facilitate successful 
interaction and learning?

•	 Which activities are being performed that enable cross-sectoral 
exchange between different type of actors? 

•	 Are there any complementary actions in addition to R&D subsi-
dies within the programme/outside the programme that support 
speeding up market formation and market penetration? 

•	 Which regulatory aspects need to be considered/changed for the 
introduction/increased market penetration of new technologies?
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Figure 6: Impact Pathways and Transformative outcomes of the 7th EFP
Source: Own compilation elaborating on Gosh et al. (2020)

R&I Projects Living Labs Accompanying 
Measures Transformative Outcomes

Impact Pathways

Building and Nurturing Niches

Knowledge Generation Innovation Shielding: protecting new and more sustainable practices 
from external influences and helping them grow

Knowledge Circulation 
& Transfer

Learning: providing regular opportunities for discussing experiences, 
obstacles and needs related to a new practice as well as challenging 
related values and assumptions that people might have

Network Creation Enabling cooperation Networking: protecting and progressing new practices by gaining 
interest of more people and creating connections between them

System development Synthesising Knowledge Navigating expectations: navigating and converging 
expectations of different actors the legitimacy of new 
practices is developed and their potential explored

Expanding and mainstreaming niches

Economic valorisation Upscaling Upscaling: conducting deliberate action to get more users 
involved into new and more sustainable practices

Transfer Diffusion Increasing qualification Replicating: transferring the new and more 
sustainable practices to another location

Enabling cooperation Circulating: exchange of knowledge, ideas and resources 
between multiple related alternative practices

Diffusion Institutionalising: turning new and more sustainable practices 
into more permanent and more widely available ones

Opening up and unlocking regimes

De-aligning and destabilising regimes: disrupting 
and weakening dominant practices. This can be done 
by changing one of the dominant dimensions for 
example through the introduction of new policies

System development Avoiding CO2 
emissions

Transparency Unlearning and deep learning of regime actors: dominant 
actors question their assumptions and change their view on 
the potential of new and more sustainable practices and the 
ability of the dominant practice to respond to threats and 
opportunities, such as climate change and digitalisation

Network creation Enabling cooperation Strengthening regime-niche interactions: Frequency and 
quality of interactions between empowered actors from 
the niche and the regime on a non-competitive basis

Synthesising knowledge Changing perceptions of landscape pressures: dominant actors 
to reach the point of view that immediate action is warranted, and 
new emerging more sustainable narratives need to be promoted

the energy system. The living labs also provide research infrastructures 
and a targeted R&I portfolio that support experimentation with niche 
technologies and niche actors. 

Network creation through R&I projects and specific instruments of 
the “Accompanying Measures” of the 7th EFP are supposed to gather 
research, user and policy communities and facilitate collective learning 

In the context of the 7th EFP we can assume that shielding of R&D ac-
tivities is a key function being provided through direct R&D funding in 
the R&I projects and Living Labs that address all innovations necessary 
for system innovation (e.g. technology, organisational, business models, 
etc.). The R&D funding of the programme provides a protected space for 
developing new ideas that aim to spur the technological advancement of 
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Just from this exercise of describing the relationship between instru-
ments and pathways of the 7th EFP and the concept of “transformative 
outcomes”, it becomes clear that the programme has not only a trans-
formative ambition but might be able to contribute to change existent 
socio-technical innovation systems. For advancing the operationalisation 
of the evaluation, the exercise shows that the bottom-up created Theory 
of Change of EFP instruments including their pathways of impacts can 
be related to transformative outcomes, which allows to better tailor the 
empirical evaluation design towards the relevance, coherence and ef-
fectiveness of the programme in terms of its contribution to the energy 
transition. 

REFLECTIONS
Through establishing an integrated programme theory for the 7th EFP, 

we show how predominantly linear theories of change can be enhanced 
by integrating a multi-level perspective and transformative outcomes. 
The emerging programme theory reflects the need to develop formative 
and embedded monitoring and evaluation of transformation-oriented 
R&I programmes, embedded in a multi-level perspective.

Putting the evaluation of the 7th Energy Research Programme in the 
multi-level perspective facilitates 1) taking a more dynamic perspective 
on the intervention mechanisms of the evaluation object and 2) better 
integrating external factors at the regime and landscape level that exert 
influence on the effectiveness of the programme. Positioning the pro-
gramme in the multi-level-perspective shows that building and nurturing 
niches, with the ambition to replicate and upscale technological system 
innovations at the regime levels of  energy production and consumption 
is the main impact mechanism of the instruments R&I projects and Living 
Labs, while certain parts of these instruments also cover developments 
at the landscape level (i.e. through transdisciplinary research projects 
and system analysis of the energy transition process), and the interaction 
between different consumption and production sectors. The various ac-
companying measures of the programme aim to contribute to synthesiz-
ing collective knowledge, niche-regime interactions beyond the project 
level and navigating expectations. 

While the theory of change can be created in a bottom-up manner, 
based on programme documentation, views and perspectives of pro-
gramme management and project participants, the multi-level perspec-
tive is a heuristic that allows to frame hypotheses and questions con-
cerning the impact creation process, and facilitate programme learning. 
For instance, for considering the contribution of the EFP to opening-up 
and unlocking regimes, the frequency and quality of interactions in the 
socio-technical innovation systems needs to be explored by the evalu-
ation as well as the changing perceptions and actions of actors in the 
socio-technical system. In the case of regime-niche interactions, the 
evaluation will also have to consider path-dependencies and rigidities 
of incumbent regimes causing a lock-in in existing trajectories. For exam-
ple, as regards the energy transition Ghosh et al. (2021) warn that even 
when alternatives are proposed by regime actors, they tend to reaffirm 
the architecture of the system as it is. 

and networking. While the collaborative R&I projects build networks 
starting from the project level, nine “Energy Research Networks”4 repre-
sent the broad research landscape on the topics of bioenergy, buildings 
and neighbourhoods, renewable energies, flexible energy conversion, 
industry and commerce, electricity grids, start-ups, system analysis and 
hydrogen. The networks are supposed to be dialogue-oriented forums for 
exchange between research, politics and industry and offer space for a 
self-organised process of their members.  In terms of transformative out-
comes illustrated by Ghosh et al. (2021), they provide room for synthesiz-
ing knowledge, discussion of alternative ideas, reflection and learning.  

It can also be expected that navigating expectations is a deliber-
ate result of the Accompanying Measures and the R&I projects of the 
7th EFP.  Within the instrument of R&I projects, system development is 
being promoted through support of R&I focussing on cross-system topics 
and system integration. As a result, contributions to the development of 
standards, norms and other regulatory aspects, as well as high-level poli-
cy making should arise. Within the Accompanying Measures, the “Energy 
Transition Platform for Research & Innovation”, which acts as an advisory 
body for the Federal Ministry for Economic Affairs and Climate Action has 
the function to facilitate dialogue on the strategic direction of energy re-
search policy with national stakeholders from politics, business, science 
and society. A main task of the Energy Transition Platform for R&I is to 
synthesize the collective knowledge gathered in the research networks. 

Expanding and mainstreaming niches can mostly be related to the 
R&I activities of the “Living Labs”. The process of upscaling in the liv-
ing labs aims to increase the reference capability of novel technologi-
cal solutions, which should turn into novel standard operations at the 
regime level and contribute to cost-reductions of these novel technolo-
gies. Diffusion is linked to the process of introducing system solutions, 
building and applying blue-prints and the diffusions of new processes/
standard practices at the level of the energy system and other sectors. 
While these outcomes are also included somewhat in the R&I projects, 
they are more explicitly formulated and aspired in the Living Lab concept 
of the programme. 

In the context of expanding and mainstreaming niches, the accompa-
nying measures may have an amplifying function, as they aim to provide 
means for collective exchange of knowledge, ideas and resources be-
tween multiple related alternative practices in a self-organised manner. 

When it comes to opening-up and unlocking regimes one should 
primarily be aware that R&I policies and instruments might not be the 
most powerful tool to rely upon. An introduction and implementation of 
new regulatory policies, changes in fiscal policies (prices/taxation) may 
challenge and trigger the search for new solutions much more effectively 
than technologically open R&I programmes.  

Nevertheless, for the 7th EFP the pathways of Network Creation (R&I 
projects) and Enabling Cooperation (Accompanying Measures) are pre-
sumably also functions of the EFP networks for strengthening regime-
niche interactions, whereas Living Labs seek to deeply change the path 
of existing regimes through CO2 avoidance and sectoral diffusion of new 
solutions. Furthermore, the pathway of synthesising knowledge may 
contribute to alter perceptions of main regime actors concerning land-
scape pressures and start to pursue new pathways. 

4	 See: Projektträger Jülich (n.d.), Forschungsnetzwerke Energie, retrieved March 18, 2022, from https://www.forschungsnetzwerke-energie.de/forschungs-
netzwerke-energie 

https://www.forschungsnetzwerke-energie.de/forschungsnetzwerke-energie
https://www.forschungsnetzwerke-energie.de/forschungsnetzwerke-energie
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tion Strategies for Smart Specialisation (RIS3). By combining information 
on the relative strength of regional knowledge production activities with 
information about regional stakeholders, local needs, and policies, we 
can specify priorities that can help to maximise the regional development 
potentials. 

How can smart specialisation be an effective tool to help regions dis-
cover new opportunities for more sustainable and inclusive societies? 
This paper shares outcomes of the analysis framed under the ongoing 
EU-funded project CHERRIES (Constructing Healthcare Environments 
through Responsible Research Innovation and Entrepreneurship Strate-
gies), which strives to create more open, inclusive, and self-sustaining 
R&I ecosystems by enabling RRI policy experiments in the healthcare 
sector in three European territories – in Murcia  (ES), Örebro  (SE), and 
the Republic of Cyprus (CY). The project activities encompass 1) an initial 
stakeholder and policy mapping exercise, 2) the definition of regional R&I 
capabilities or strengths, 3) the identification of local demands through 
a call for needs-process, 4) the definition and implementation of local 
innovation pilots based on delineated needs and capabilities, and 5) the 
formulation of policy recommendations in the territorial context of each 
regional healthcare and innovation system. In this article we address ac-
tivities 1, 2 and 3.

The underlying rationale behind the smart specialisation approach 
is that by concentrating knowledge resources and linking them to a lim-
ited number of priority economic activities, regions can become — and 
remain — competitive in the global economy (European Commission, 
2012). The priority fields for each EU region are set in an entrepreneurial 
discovery process (EDP) by regional actors (Foray et al., 2011; OECD, 
2013). The RIS3 approaches the EDP with the idea of societal engage-
ment in the form of participatory public-private dialogue. This collabora-
tive model tries to create alignment between regional capabilities and re-
gional policy by enabling regions to prioritize domains seen as important 
(Foray, 2016). The Responsible Research, Innovation, and Entrepreneur-
ship Strategies need to build on existing strengths of a region (‘smart 
specialisation’) and should involve reflection on local values and needs 
(European Commission, 2014). This principle presents a knowledge gap 
for policymakers and other regional stakeholders. 

Shaping the territorial dimension of science and innovation policies 
for inclusive and sustainable growth requires the understanding of the 
territorial diversity, opportunities, and constraints in knowledge develop-
ments of different places to maximise their potentials. The current scien-
tific portfolio of a region influences the capacity to innovate (Heimeriks 

ABSTRACT

Novel approaches are needed to support the creation of more 
open, inclusive, and self-sustaining R&I ecosystems in health-
care. This study analysed 3 European regions (Murcia ES), 

(Örebro SE), and (Republic of Cyprus CY), incorporating complementary 
approaches from Responsible Research and Innovation (RRI) and Re-
search and Innovation Smart Specialisation Strategy (RIS3). The exercise 
entailed the identification of healthcare and innovation stakeholders and 
the characterisation of the policy landscape in each territory. Moreover, 
the strengths of the regional knowledge base was analysed by meas-
uring the Revealed Comparative Advantage (RCA) indicator based on 
relatedness measurement, and by using micro-level fields analyses of 
scientific publications. This methodology allowed us to identify the fields 
and topics (strengths) that provide opportunities for innovation pro-
cesses. Additional identification of social needs in the three territories 
showed profound differences regarding the alignment of the selected 
needs with respect to the regions’ capabilities. The results suggest that 
a timely direct interaction with territorial stakeholders can help in se-
lecting the most promising innovation priorities that are based on local 
needs and knowledge. The process of interaction requires early engage-
ment to support territorial ownership and is further reinforced by RRI 
policies in place. 

THEORETICAL BACKGROUND
In this paper we address the question whether we can articulate an 

approach to regional science and innovation strategies that not only pro-
mote smart (i.e., competitive) but also inclusive and sustainable regional 
economic development (i.e., responsible research and innovation). The 
approach we present emphasises co-creation processes in the regions 
where the entrepreneurial discovery process is taking place by encourag-
ing the participation of a diverse set of actors. It encourages a bottom-up 
process towards the definition of societal expectation and local needs in 
the regional context. This process is performed jointly with the identifi-
cation of the regional capabilities and skills (strengths) founded in the 
regional knowledge base; the analysis of specialised knowledge aligned 
to the identified needs can assist a successful innovation process. 

Our objective is to develop an approach to assist policymakers and 
other stakeholders in designing and implementing Research and Innova-
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to promote responsible growth. Additional attempts to integrate regional 
RRI and RIS3 approaches into a responsible and regionally embedded 
innovation policy has been done by Fitjar, Benneworth, & Asheim (2019). 
The authors emphasize the complementarities between both approach-
es, but RIS3 policy is primarily oriented towards regional competitiveness 
and therefore does not fully incorporate local institutions and notions of 
social value, needs or choice – the main concerns of RRI. Conversely, RRI 
theory, policy and practice does not pay attention to the spatial dimen-
sion of innovation processes, which is central in RIS3 approaches. In that 
sense, RRI ignores the various ways in which the regional context affects 
not only the development of innovation but also the perception of what 
is responsible and socially desirable, understanding that knowledge and 
resources which are necessary for innovation – labour, mobility, R&D col-
laboration – are to a large extent regional. The lack of social focus in the 
RIS3 has been also addressed from the social innovation (SI) perspec-
tive (Nogueira, Pinto & Sampaio, 2018; Spiesberger, Seigneur & Gómez 
Prieto, 2018). RIS3 and SI are both largely policy-directed and practice-
directed concepts which are instrumentally constructed, in which also 
actors not traditionally associated with innovation (public service organi-
sations, users, citizens, individuals and social enterprises) can contribute 
(Richardson, Healy, & Morgan, 2014). There is a social side in smart spe-
cialisation that seeks the engagement, inclusion, and empowerment of 
individuals, while it promotes regional specialisation and development. 
Citizens and user groups should be considered as important players, both 
for the identification of social needs and for development and testing of 
new solutions (European Commission, 2014). 

In the following sections, we introduce a novel approach to support 
the creation of more open, inclusive, and self-sustaining R&I ecosystems 
in the healthcare and innovation sector. The approach combines insights 
from RRI with research and innovation smart specialisation strategies. 
The exercise entails identification of healthcare and innovation stake-
holders, the characterisation of the policy landscape in each territory, 
and the analysis of regional capabilities (strengths) that provide opportu-
nities for innovation processes. Additional recognition of regional needs 
allows us to assess the alignment of the selected needs with respect to 
the regions’ capabilities and current policy mix.  

METHODOLOGY 

By using a mixed method strategy that combines qualitative and 
quantitative analyses, our approach examines three different dimen-
sions: stakeholders, policies, and R&I strengths. Through the identifica-
tion of local stakeholders by local partners involved in the CHERRIES 
project a network of actors was built acknowledging the 4P model of 
interest conformed by providers, practitioners, payors, and policymak-
ers (Ritz et al., 2014), and further enriched using the quadruple helix 
of innovation. The regional consortium employed local criteria to select 
key stakeholders and defined their roles in the project. In parallel, they 
further specified the principal national and regional policy frameworks 
on RRI, healthcare, and science and innovation. Afterwards, the analysis 
of the knowledge and innovation base used the RIS3 as a reference for 
the identification of regional priorities by showing the scientific fields or 
areas where each region has a higher level of specialisation and could 
therefore be used as a driver for the innovation process. The knowledge 

et al., 2019). Just as regions differ in size and wealth, they also vary in 
the diversity and complexity of their knowledge base. Especially large, 
metropolitan regions are capable of contributing to a wide range of fields 
(Nomaler et al., 2014). In contrast, the ability of regions to diversify into 
new fields of knowledge and to develop new sustainable growth paths 
remains very unevenly distributed (Heimeriks et al., 2019). Regarding Eu-
ropean policy instruments and regional inequalities, the main target of 
the cohesion policy is to support economic and social cohesion by reduc-
ing disparities between regions and focusing on less developed territo-
ries, which receive the largest share of funding. Remarkably, there is an 
inconsistency between the relatively higher need to promote innovation 
in these less developed regions and their lower capacity to absorb avail-
able funds and successfully invest in innovation activities compared with 
more advanced regions, or what has been described as the ‘innovation 
paradox’ (Gianelle, Guzzo & Mieszkowski, 2020; Oughton, et al., 2002). 

Knowledge production is also path and place dependent, where new 
activities tend to emerge and develop in a region in fields closely re-
lated to existing local activities. It is differentiated among locations and 
every region has its own, unique knowledge base (Heimeriks & Boschma, 
2014). There is clear evidence that countries and regions are more likely 
to diversify into related activities. Heimeriks et al., (2019) showed that 
the existing scientific portfolio of regions offers opportunities for related 
diversification and discourages the creation of knowledge on topics un-
related to the local knowledge base. Asheim, Boschma & Cooke (2011) 
use the term related variety, referring to shared and complementary 
knowledge bases and competences. This concept most probably occurs 
through knowledge transfer mechanisms such as firm diversification, 
spinoff activity, labour mobility and social networking. It links knowledge 
spillovers to economic renewal, new growth paths and regional growth 
and, if pervasive, it implies that the long-term development of regions 
depends on their ability to diversify into new applications and new sec-
tors while building on their current knowledge base and competences.

The Quadruple Helix model (QH) constitutes a central element in the 
design of smart specialization strategies. It promotes the exchange of 
knowledge creation by bringing together companies, universities or re-
search centres, civil society, independent inventors, and lead users to 
strengthen the regional innovation system (Carayannis and Grigoroudis 
2016). The model forms an integral part of European innovation policy, 
which aims to create sustainable and inclusive growth in Europe. It situ-
ates the role of civil society and citizens as especially valuable for the 
establishment of social innovations in regions (Carayannis and Campbell 
2009). Despite the strong emphasis on the QH model, it is still far from 
a well-established concept in innovation research and policy, and civil 
society participation in RIS3 has remained low (Roman et al., 2020). 

The major mechanism for bringing actors together in RRI policy is 
public engagement, one of the European Commission’s (EC) six RRI ‘keys’ 
along with ethics, gender equality, governance, open science, and sci-
ence education. The EC describes its RRI policy as a diverse set of soci-
etal actors that “work together during the whole research and innovation 
process to better align both the process and its outcomes with the values, 
needs, and expectations of society” (European Commission, 2018).

Previous initiatives establishing the RRI concept into RIS3 policy mak-
ing including the MARIE1 project (Mainstreaming Responsible Innova-
tion in European, S3) pursued the creation of greater awareness among 
regional stakeholders and the wider public on the potential of S3 policies 

1 	 https://www.interregeurope.eu/marie/

https://www.interregeurope.eu/marie/
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With respect to the compliance of the quadruple helix of innovation, 
the broad involvement of society organisations characterised predomi-
nantly by patient associations in the case of Murcia and Örebro high-
lights the relevance of co-creation processes where the citizen/end-user 
perspective is integrated into the innovation cycle. This core principle 
represents an essential focus of the RRI perspective. On the contrary, 
the 4P model of healthcare proved to be insufficient in portraying the 
diversity on the institutional landscape in the regions. It disregards the 
essential role of academia (universities and research centres) in knowl-
edge dissemination and its contribution to innovation dynamics. 

Based on the results of the policy mapping exercise, there is no 
overarching RRI-policy in the regions. For the three territories, the most 
developed RRI keys were Gender equality, and Open Science converging 
towards Open access, with national or regional policies in place. Öre-
bro was the region with the most diverse RRI keys among policy frame-
works, with science literacy and scientific education (SLSE) and ethics 
keys covered in their policy instruments. As such, RRI does not appear 
to be grounded as a concept in the territories, however, RRI practices 
can be easily found. Concerning the ethics RRI key, bioethics is gener-
ally regarded as biomedical and clinical research, yet the more general 
concept of integrity is not addressed at the policy level (except in Örebro). 
The Swedish research strategy has three overarching guidewords to indi-
cate the future choices: ‘Knowledge, quality and integrity’, also including 
strengthening and coordination of science communication, and new in-
frastructures for knowledge dissemination (SLSE RRI key). From a policy 
mix perspective, in Cyprus and Spain no reference to science literacy and 
science education could be found. Likewise, in all three regions there is 
no specific mentioning on how research should engage with the public 
stakeholders (public engagement). In the current situation, European 
policy has translated this lack of public engagement and communica-
tion into the ‘new’ citizen science policy perspective. This raises ques-
tions since the traditional citizen science is about citizens supporting 
science initiatives, albeit the European idea refers to the public having 
access to and engaging in science, in a less ‘data collectors’ manner. 
Only Örebro region is mentioning citizen science as a new policy avenue. 
In this regard and during a reflection session carried out in 2020 (inter-
regional workshop) addressing RRI needs and potentials, the common 
issue stressed within the three regional focus groups was the necessity 
to create permanent space or “arenas” for dialogue and deliberation. A 
collaborative space is essential for societal engagement in order to make 
decisions regarding the way healthcare services are provided, which 
technologies are developed and adopted, and how services are organ-
ised. This space is particularly relevant during the needed identification 
process and definition of innovation priorities in health (and in general in 
the territory) in a more open, inclusive, responsive, and socially aligned 
manner. This aspect can be considered as a first important indication for 
institutional RRI changes to promote at the regional level, with the active 
collaboration of key actors from the different innovation communities.

base covered scientific articles, registered patents, and European pro-
jects across all disciplines, but particularly in the biomedical and health 
science field as a representation of the healthcare sector. The present 
paper only refers to the analysis of scientific articles, and uses bibliomet-
ric indicators based on CWTS internal database (Web of Science’s (WoS) 
produced by Clarivate Analytics). We calculated the Revealed Compara-
tive Advantage (RCA) based on relatedness by analysing regional publica-
tions (2014-2018) as an indicator of the scientific fields or areas in which 
the region has an above-average concentration of publications compared 
to other European regions (Hidalgo et al. 2007). Furthermore, we identi-
fied which scientific fields are often found together in the same region, 
as a representation of the ability of the territory to diversify into related 
areas of expertise. Complementarily, the employment of the micro-fields 
level analysis provided a more detailed characterization of each priori-
tised field by providing information about scientific disciplines, relevant 
topics, and even specific diseases or disorders. The micro-level analysis 
method uses an algorithm, where each publication is assigned to one of 
the 4,013 fields based on a large-scale analysis of hundreds of millions 
of citation relations between publications. These micro-level fields are 
embedded into the five main fields of science, namely: social science and 
humanities, mathematics and computer science, biomedical and health 
science, physical science and engineering. For further methodological 
details please refer to Waltman and Van Eck (2012). The characterisation 
of the selected fields also considered the most representative journals 
in which the region publishes, together with the publication content by 
using the titles of articles contained in each micro-level field. For those 
with a larger set of publications we used text mining techniques or term 
maps (Vosviewer2) to detect the core topics in the abstracts. 

RESULTS AND DISCUSSION 

STAKEHOLDER NETWORK AND POLICY MAPPING

In the context of CHERRIES project implementation and as a result 
of the regional analyses, the identification of stakeholders for the Mur-
cia region found 84 institutions. These actors are mostly represented 
by civil society organisations (CSO) linked to patients’ associations and 
hospitals. Cyprus identified 50 actors with hospitals and health centres 
(providers) and higher education institutions. For Örebro, 58 actors were 
reported, most of them belonging to public administration organisations 
(policymakers) and CSOs. Stakeholders from the private sector composed 
of firms, start-ups, and SMEs or payors were the least represented in the 
three regional networks. In this regard, the regional partners underlined 
some difficulties arising from stakeholders’ identification and engage-
ment process from the private sector, which could also suggest that the 
business and innovation system is detached from the regional (scientific) 
knowledge production and from the public sector. Additionally, the de-
velopment of similar previous European projects in the field of health 
and innovation in the region facilitated the stakeholder mobilisation pro-
cess. This was for instance the case of Murcia region and the InDemand 
project3.

2	 Vosviewer is a software for constructing and visualizing bibliometric networks: https://www.vosviewer.com/ 
3	 https://www.indemandhealth.eu/indemand-murcia/

https://www.vosviewer.com/
https://www.indemandhealth.eu/indemand-murcia/
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vealed comparative advantage (RCA). It encompasses the years 2014 
to 2018 and analyses a total of 14,433 publications including articles, 
reviews, and conference proceedings.

In the case of Murcia, fields in relation to environmental science and 
agriculture shape a dense area in Figure 1 (left side of the image - green 
cluster). Some of the relevant fields concerning the biomedical and 
health science field are food science and technology, ophthalmology, 
dentistry, oral surgery and medicine, cardiac and cardiovascular system, 
urology and nephrology, hematology, immunology (at the bottom of the 
image - blue cluster). Highlighted fields at the interface of health and 
social science are rehabilitation, sport science, nursing and psychology/
psychoanalysis (right side of the image - red cluster). Additionally, further 
information to be extracted from Figure 1 concerns the proximity of the 
fields (nodes) in which the region would have a better chance to special-
ize based on its current skills. As an example, as Murcia performs well 
in Rehabilitation (marked with a black circle), the region could diversify 
their skills into closer and related fields such as sport science, that ap-
pear adjacent to this field in the image below.

IDENTIFICATION OF 
REGIONAL PRIORITIES

SCIENTOMETRIC ANALYSIS AND REGIONAL 
STRENGTHS

Figures 1 and 2 illustrate the outcomes for Murcia region, as an ex-
ample of the results for the scientometric analyses performed in each 
region intended to support the identification of the regional strengths. 
This region constitutes an interesting case study due to the clear con-
nection revealed between the topics identified as capabilities and the 
priorities addressed by the RIS3 instrument. In contrast, the analyses 
exposed a misalignment between the policy agenda and the issues that 
surfaced from the Call for Needs-process aiming to recognise local needs 
in healthcare and innovation. A visualization of the prioritized fields is 
shown in Figure 1, which corresponds to the measurement of the re-

Figure 1. Results of relatedness analysis depicting fields of science with a Revealed Comparative Advantage (RCA) in Murcia.

An additional example of the scientometric analyses performed is the 
following visualisation portraying the most relevant scientific fields and 
topics in Murcia. The colours represent the main fields of science, and 
each circle symbolizes a micro-level field, where the bigger the circle 
(node), the higher the number of publications produced in that specific 
micro-field. Figure 2 presents an overview of the topics arising as sig-
nificant from each main field (e.g., social science, engineering, health 

science). As stated in the previous smart specialization report, Murcia 
region has an extensive development of the fields related to agriculture, 
plant science and nutrition, and environmental science. Similarly, the 
micro-level field analysis shows a high relative number of publications or 
level of specialization on these fields and also in connection to Biochem-
istry & Molecular Biology and Pharmacology & Pharmacy fields.



ISSUE 53 |  APRIL 2022 73

Figure 2. Results of the micro-level scientific field analysis using the relative number of publications for Murcia.

Social science and 
Humanities

Biomedical and 
Health science

Life and earth
science

Physical science 
and engineering

Mathematics and 
computer science

ALIGNMENT OF REGIONAL 
POLICIES, STRENGTHS 
AND NEEDS 

Identifying local needs in the context of a European project shows 
that strengths in one particular area using the knowledge base do not 
necessarily relate or align to local healthcare practices and innovative ac-
tivities. The contribution of local capabilities and their active use require 

adaptation and adoption to local cultures. To balance misalignment and 
create synergy at the local level is not happening per se and adjustment 
of stakeholders’ dynamics requires active engagement. In the same way, 
local ownership and commitment develop gradually over time and sel-
dom refer to RRI or innovation, but rather to specific activities. The fol-
lowing table summarises the results obtained from the policy mapping 
exercise, the identification of the capabilities (strengths) employing sci-
entometric analyses, and the priorities and needs defined at the regional 
level by the “Call for Needs” process. 

Table 1. Overview of the policy topics for RIS3 and RRI policies, the strengths, priorities and needs identified for each region.

REGION/COUNTRY POLICY STRENGHTS NEEDS

RIS3 RRI policy Knowledge base analysis Call for Needs

Murcia - Spain Agriculture, plant 
science and nutrition, 
environmental science. 
quality of life for well-being

Gender equality, open 
access, science literacy and 
scientific education (SLSE)

Environmental science 
(agri-food chain): dietetics 
and nutrition. Biomedical: 
ophthalmology, dentistry, 
oral surgery, sport science

Early detection 
of progression in 
multiple sclerosis

Cyprus Health, ICT and biomedical 
applications, e.g., early 
warning, diagnosis, and 
early medical care provision.

Gender equality, open access  Genetics and heredity pedi-
atrics, rehabilitation, bio-
medical social science, psy-
chology, cardiology, nursing

Provision of medical 
services to citizens living 
in rural and remote areas

Örebro (Sweden) Health and social care, 
open social efforts, 
accommodative health 
care. Health robotics

Gender equality, open 
science, science literacy 
and scientific education 
(SLSE) and ethics

Gerontology, nursing, psy-
chology/ psychiatry, gastro-
enterology and hepatology,
automation & con-
trol (robotics)

Involuntary loneliness 
among elderly
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tion area. Within this area, the fields of expertise align well with social 
care such as gerontology, nursing, psychology/psychiatry. Additionally, 
health robotics as a priority could build on a sophisticated knowledge 
base within the automation and control field. The topics covered by 
the regionally submitted needs addressed demands for social contacts 
among the elderly to tackle loneliness, together with the development of 
technical skills to use digital tools to counteract this issue. Thus, the de-
mand anticipated by the project partners resulted in bottom-up, demand-
driven health needs, which align well with their territorial strengths and 
broader priorities. In Örebro, the responsibility for the provision of health 
care to the elderly is shared by the county’s municipalities and region 
Örebro county. The recent “Swedish Government Official Reports” (SOU) 
report (2020) also refers particularly to elderly care during the pandemic 
and reflected on the un-preparedness of the health system.

It is worth mentioning that one challenge remains in this territory: the 
actors that could bring together knowledge, innovation and a healthcare 
miss possibilities for public engagement among the regional stakehold-
ers. This aspect has been emphasized not only for Örebro region, but for 
Cyprus and Murcia as well.

RRI IMPLEMENTATION

Awareness of RRI varies considerably across stakeholders, many hav-
ing no prior knowledge of the concept. However, the overall impression 
is that there is a positive attitude towards orienting territorial research 
and innovation systems in RRI terms, however, we identified substan-
tial differences across stakeholders regarding how RRI can be framed. 
Commonly, stakeholders frame RRI intuitively, from their personal experi-
ences and world views (e.g., in terms of research integrity), or align it 
to a dominant discourse within their organizations (e.g., CSR for the in-
dustry). Yet, common key elements of a perceived RRI approach emerge. 
Many expressed the view that scientific research and innovation should 
be oriented towards societal needs in the region and be connected to 
society with territorial actors. Stakeholders often stress principles of in-
clusion, deliberation and reflection through collaboration and participa-
tion (e.g., co-creation) and continuous, open dialogue between different 
actors and society. 

CONCLUSION  
Our approach can assist policymakers and other actors in designing 

and implementing RIS3 strategies that respond to local needs and pref-
erences. By combining information on the relative strength of regional 
knowledge production activities (e.g., science and technology outputs) 
with information about regional stakeholders, local needs, and policies, 
we can specify priorities that can help to maximise the regional develop-
ment potentials. Furthermore, our analyses show that scientific capaci-
ties that could be useful for regional development do not necessarily align 
with the demand-driven regional needs. Demand driven research priority 
setting for funding schemes is very much in sync with RRI, nevertheless, 
the smart specialisation paradigm does not always adequately include 
regional needs. Notable is that actors formulating demand-driven needs 
are not always aware of potentially interesting local knowledge for inno-
vative developments. The first and foremost step in supporting territorial 
RRI is engagement and understanding local cultures. Recommendations 

MURCIA

For Murcia we could observe that innovation policy instruments such 
as S3 established clear leadership in sectors such as the agri-food value 
chain, including agriculture, livestock, fishing and the food industry, and 
the environmental field as well. Organisations are primarily economically 
specialized in agricultural inputs and services. Likewise, the analysis of 
the knowledge base (RCA and micro-level fields) for the region showed 
similar topics as strengths for Murcia. In its S3 document, Murcia has 
defined broad health-related priorities with a focus on the quality of life 
and wellbeing. 

As a result of the call for needs-process in Murcia, the region re-
ceived proposals for the treatment of different chronic illness (e.g., lum-
bar and cervical pathology, osteoarthritis, pelvic floor disorders), and 
after the selection process, early detection of progression in multiple 
sclerosis was given priority. It is worth noting that the call for needs-
process did not specify a particular topic to receive the local demands. 
Instead, it was open to reveal potential new demand-driven needs for 
health-related innovations in the territory. This may have had a direct 
influence on the detachment of the needs detected by the region and the 
strengths identified from the knowledge base and the RIS3 instrument 
for Murcia region. In this way, the potential strengths detected in Murcia 
do not overlap with the expressed priorities and needs, albeit chronic 
illness could be treated by health promotion such as food and nutrition 
and sports. It should be emphasized that Spain has the highest life ex-
pectancy in the EU and social inequalities in health are less pronounced 
than in many other countries. However, many years of life in old age are 
lived with some chronic diseases and disabilities, increasing demands on 
health and long-term care systems. 

CYPRUS

The regional priorities of Cyprus are partially aligned with the needs 
detected. It was possible to observe (Table 1) that topics addressed by RIS3 
policy are in line with the priorities and needs identified by the region. Cy-
prus has defined health concerning ICT and biomedical applications as a 
priority in their S3 document. As a result of the feedback obtained during 
the stakeholders’ engagement process and demands identified by Cyprus 
in the call for needs, the selection indicated telemedicine as a local de-
mand with a special focus on the provision of medical services to citizens 
living in remote areas who do not have easy access to healthcare services 
and prescribed medicines. The topic matched with the areas addressed 
by RIS3 policy framework (ICT and biomedical applications), however, did 
not employ directly the existing capabilities in the health science fields 
(nephrology, cardiology, paediatrics, rehabilitation, psychology) – fields 
for which Cyprus was not aware of its potential. In this context it is rel-
evant to note that in healthcare the public sector is dominant. The links 
between the public sector and the R&I system are less developed, and 
therefore smart specialised, RRI-based innovation develops less easily. 

ÖREBRO

The region has defined health and social care in its S3 priorities strat-
egy. The biomedical and health science field analysed by the relatedness 
analysis (RCA) from their knowledge base supports the health innova-
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and challenges : evidence from six case studies on clean energy regional 
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Centre. DOI: 10.2760/601340 
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idea to political instrument, the surprising career of a concept and the 
difficulties involved in its implementation (paper)

Foray, D. (2016) On the policy space of smart specialization 
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10.1080/09654313.2016.1176126
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tion: what gets lost in translation from concept to practice, Regional 
studies, ISSN 0034-3404, 54 (10), p. 1377-1388, JRC116340. DOI: 
10.1080/00343404.2019.1607970

Heimeriks, G., & Boschma, R. (2014) The path- and place-dependent 
nature of scientific knowledge production in biotech 1986–2008. Journal 
of Economic Growth, 14, 339–364. doi:10.1093/jeg/lbs052

Heimeriks, G., Deyu, Li, Wout, L., Meijer, I. & Yegros, A. (2019) Sci-
entific knowledge production in European regions: patterns of growth, 
diversity and complexity. European Planning Stud. 27(11):1-21. DOI: 
10.1080/09654313.2019.1645814

Hidalgo, C., Klinger, B., Barabási, A. & Hausmann, R. (2007) The prod-
uct space conditions the development of nations. Science, 317(5837), 
482-487. DOI: 10.1126/science.1144581

Nogueira, C., Pinto, H. and Sampaio, F. (2018) Social innovation and 
Smart Specialisation: Challenges and Opportunities for Atlantic Regions. 
European Public & Social Innovation Review. 2, 2 (May 2018), 42-56. DOI: 
10.31637/epsir.17-2.4

Nomaler, Ö, Frenken, K., & Heimeriks, G. (2014) On scaling of scientific 
knowledge production in U.S. metropolitan areas. PLoS One, 9, e110805. 
DOI:10.1371/journal.pone.0110805

Richardson, R., Healy, A., & Morgan, K. (2014) Smart Specialisation 
for Regional Innovation: WP2 Embracing Social Innovation. Cooperation 
Programme: Social Sciences and the Humanities

Ritz, D., Althauser, C., Wilson, K. (2014) Connecting Health Information 
Systems for Better Health: Leveraging interoperability standards to link 
patient, provider, payor, and policymaker data. Seattle, WA: PATH and 
Joint Learning Network for Universal Health Coverage (Document).

Roman, M., Varga, H., Cvijanovic, V., & Reid, A. (2020) Quadruple 
Helix Models for Sustainable Regional Innovation: Engaging and Fa-
cilitating Civil Society Participation.  Economies,  8(2), 48. DOI:10.3390/
economies8020048

OECD (2013) Innovation-driven Growth in Regions: The Role of Smart 
Specialisation, Paris, OECD Publishing (Document)

should move towards searching for innovation opportunities on the basis 
of RRI-based local needs, in view of the local strengths of the knowledge 
base. It is about the translation of project contexts to local contexts and 
making sure that changes remain when projects are gone.

The integration of qualitative and quantitative methods to under-
stand territorial specific characteristics constitutes a novel and promis-
ing approach, conveying regional relevant scientific and technological 
information that was previously unavailable, and link it to the regional 
priorities. The overall application of this approach appears highly benefi-
cial with still some opportunities for enhancement.

Further efforts aimed at the integration between the RIS3 and RRI 
policy approaches are necessary for a better social alignment of the in-
novation decision-making process by establishing bridges between exist-
ing and new territorial actors of the regional R&I healthcare system. This 
includes in the process different knowledge perspectives and creates the 
conditions for the building of collective responsibility toward responsible 
innovation in health or “territorial RRI”. 
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together during the whole research and innovation process in order to 
better align both the process and its outcomes with the values, needs 
and expectations of society.” Our projects address regional RRI (“territo-
rial RRI” in EC jargon), which refers to the support of more open, inclu-
sive, responsive, and reflexive regional and local science and innovation 
systems to improve the governance of regional transformations and the 
response to regional challenges. Our projects generally aim to align sci-
ence, innovation, and society by facilitating collaboration between local 
stakeholders such as research performing organizations (RPO), higher 
education institutions (HEI), public authorities, civil society organizations 
(CSO), and, to a lesser extent, research funding organizations (RFO), 
small and medium sized enterprises (SME), and industry. These stake-
holders represent around 35 regions from 20 countries across Europe.

We came together as a group to discuss the possibility of a shared 
M&E plan, cocreated with the regional partners. Background for this 
were the following assumptions: Collaboration between regional RRI 
projects would provide detailed information on the monitoring of region-
al research and innovation projects with respect to the RRI keys devel-
oped in the MoRRI project and mentioned in the original EU Horizon 2020 
call: Gender Equality, Science Literacy, Public Engagement, Ethics, Open 
Access, and Governance (Technopolis, 2020). Other “indicators” besides 
these keys might be added as well, possibly reflecting conditions such as 
sustainability and the ARRI process dimensions (anticipation, reflection, 
responsiveness, inclusion. Stilgoe, Owen, Macnaghten, 2013). Also, Sus-
tainable Development Goals (SDG) and Smart Specialization (S3)-related 
indicators were expected to be part of the process.

When our meetings started in the summer of 2020 some of the pro-
jects had only just started, while others had been running for some time. 
All projects were struggling with the effects of COVID19. We soon real-
ized that the differences between the approaches, emphases, collabora-
tions, or timelines of the different projects were too big to consider a 
one-size M&E plan to fit all projects. We collectively decided to explore 
our differences further to see what other output or activities could fol-
low. The SUPER MoRRI team compared several existing M&E plans (more 
about this later), from which four general differences emerged: 1) the RRI 
frameworks that projects draw on, 2) the diversity of stakeholders and 
how to engage them, 3) the evaluation practices adopted by the projects 

 ABSTRACT

Since the summer of 2020, researchers from ten projects pertain-
ing to the Horizon2020 Science with and for Society (SwafS) call 
have been meeting virtually as the SwafS14 Monitoring and 

Evaluation ecosystem. Topics of discussion were the trials and tribula-
tions of their regional Responsible Research and Innovation (RRI) pro-
jects as well as their strategies for monitoring and evaluation. In this 
paper we make a first attempt at presenting these issues as problems of 
translation between different kinds of stakeholders. After an exploration 
of the diversity of stakeholders and the process of translation in regional 
RRI, we suggest evaluative conversations as a way of improving regional 
RRI. We intend to develop this idea in the future and that these con-
versations will facilitate more responsible and engaged monitoring and 
evaluation and contribute to better R&I policies.

INTRODUCTION
What is the best way to conduct evaluations of regional Respon-

sible Research and Innovation (RRI)? We, the authors of this article, 
have been discussing this question since the summer of 2020 in a se-
ries of conversations. We represent 11 projects, all funded by the EU 
Horizon2020 Science with and for Society (SwafS) program. Ten pro-
jects – SeeRRI, TeRRItoria, TeRRIfica, SISCODE, CHERRIES, DigiTeRRI, 
RRI2SCALE, TRANSFORM, TetRRIs, and RIPEET –responded to the EU 
Horizon 2020 SwafS14 call “Supporting the development of territorial 
Responsible Research and Innovation” with the strategic aim to foster 
RRI in regional and local science and innovation systems. The 11th pro-
ject – SUPER-MoRRI – is the host of our conversations. SUPER-MoRRI 
focuses on monitoring and evaluating RRI. It intends to develop an evalu-
ation framework that adapts metrics to their specific contexts and actors, 
thereby promoting responsible use and interpretation of the results. 

RRI is defined by the European Commission as the ambition to let 
diverse groups of societal actors (researchers, citizens, policymakers, 
entrepreneurs, social innovators, third sector organizations, etc) “work 
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ethics, gender, participation, science education, open access, and 
governance; the RRI dimensions of anticipation, reflexivity, inclusion, 
and responsiveness; and the quintuple helix stakeholders of industry, 
academia, government, civil society, and environment. In particular, the 
following two questions were discussed: How to incorporate all these 
skills, elements, and stakeholders successfully in a project? And what 
kinds of RRI-inspired trajectories of change are being pursued?  

From the conversation around RRI frames we became aware of the 
diversity of approaches to RRI that our projects work with. Within each 
project a different focus, selection of stakeholders, ambition, and/or ter-
ritory can be observed, with different aims as well. Some projects have 
a strong focus on systemic institutional or organizational change. Others 
focused on citizen engagement as crucial condition for grounding RRI. 
Again others argued that certain keys, such as governance, permeated 
all aspects of regional RRI. There was no consensus on the quintuple 
helix where some argued that the environment cannot be considered an 
actor. Instead, we should stick with the idea of the quadruple helix and 
consider sustainability to be an overarching feature of RRI. Participating 
researchers from all projects shared the opinion that response-able and 
inclusive engagement with a host of relevant, yet heterogeneous actors, 
concerns and languages is both a key feature and challenge of RRI. 

Amanatidis and Meijer offer a useful framework for making sense 
of the diversity (SUPER MoRRI, 2021). They conducted a survey among 
29 SwafS funded RRI projects. They analyzed the diversity they encoun-
tered in terms of three kinds of RRI. They refer to these kinds of RRIs as 
multistabilities: relative stable results of processes in which many actors, 
ambitions, resources, and contexts come together around one of many 
possible versions of RRI. The first (1) are projects that create value for 
specific societal groups. RRI projects offer resources such as knowledge, 
funding, and networks, encourage stakeholders to define their preferred 

and, 4) the indicators, what they mean and how to use them. We used 
the material collected in these conversations as a starting point for the 
analysis of RRI projects and their evaluations as processes of transla-
tions. This analysis inspired us to suggest “evaluative conversations” as 
answer to some of the translational issues in (evaluating) RRI.

In the following, we will first discuss the conversations we had 
around the general differences of RRI framing, stakeholders and how 
to engage them, evaluation practices and indicators. Secondly, we will 
reflect on these issues as problems related to translation, which reveal 
two crucial elements: 1) the diversity of stakeholders, and 2) a process of 
subsequent steps to integrate this diversity successfully and effectively. 
We will, thirdly, explore these two elements drawing on insights and 
building blocks from other projects and initiatives, to finally introduce 
our idea of evaluative conversations. We emphasize that this paper is a 
first attempt at understanding SwafS14 projects as projects of translat-
ing between heterogeneous stakeholders that could be strengthened by 
the approach of the evaluative conversations. We hope to elaborate on 
SwafS projects as projects of translation and on evaluative conversations 
in the future.  

EVALUATING REGIONAL RRI: 
WHAT ARE THE ISSUES? 
 In early 2021 we organized four focused conversations around one of 
the four issues we mentioned above. In the first focus group we invited 
the participants to reflect on how their own projects related to RRI 
frameworks and responsibility. The image here, taken from the RIPEET 
project, represents an RRI constellation based on the MoRRI keys of 

Figure 1: RRI constellation based on RRI dimensions, MoRRI keys and quintuple helix stakeholders. http://ripeet.eu

http://ripeet.eu
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discuss how to involve all these actors, what is at stake for them and 
who makes the decisions.

Finding and enrolling stakeholders is a complicated process. Keeping 
them committed for a longer period even more so. Issues are the build-
ing of trust between stakeholders, understanding each other’s concerns 
and ambitions within the language of RRI, subscribing to the need and 
method of regular assessments, and all in the context of additional COV-
ID19 restrictions. The drive to contribute to change and innovation ideally 
comes from the stakeholders, but this is not always the case. Commit-
ment needs a lot of maintenance and care, communicating the benefits 
of RRI and projects protocols to stakeholders and translating between 
stakeholders’ different needs and languages. 

The third conversation was about evaluation logics and practices. 
If conducting regional RRI projects is already complicated, then what 
about evaluating them? Not all projects had designed a monitoring and 
evaluation plan yet, or at all. We compared four available evaluation 
plans – of SISCODE, CHERRIES, TeRRItoria, and SeeRRI – for their pur-
poses and justification of M&E; the approaches to M&E; and the tools 
and instruments applied. Table 1 below gives a comprehensive overview 
of the aims, approaches, and tools. 

transformations, and facilitate the process towards this direction. In such 
constellations, the challenge is to connect ideas and practices of RRI to 
the worlds of local stakeholders. The second (2) kind of RRI project are 
those that focus on democratizing research and innovation, by creating 
common views across all actors and holding each actor equally account-
able for decisions and actions taken throughout the process. For these 
projects it is a challenge to balance the expectations of non-consortium 
members, especially regarding the time and effort the engagement 
takes. The third (3) kind of RRI project is concerned with mobilizing actors 
around already existing RRI conceptualizations. In these projects, a lot of 
investment is usually needed to make the RRI framework accessible to 
stakeholders.

The second conversation was about the engagement of stakehold-
ers as key concern and strategy for RRI. Engaging stakeholders effec-
tively is not straightforward. It is important to keep in mind that these 
regional RRI projects work with different kinds of stakeholders. There are 
often multiple regional and non-regional partners involved in the project 
consortium who organize and manage regional coalition building. Then, 
there are regional stakeholders who become part of these coalitions, 
while having their own stakeholders as well. So there was a need to 

Table 1 Listing the different elements of our SwafS14 M&E plans

M&E plans  

purposes and 
justification

long-term durability and sustainability; framework for self-sustaining RRI ecosystems; recommendations on 
policy and governance structures; feedback to internal, organizational and institutional contexts; demonstration 
of benefits of RRI; raising awareness of potential challenges; sustainability and transferability; accountability

approaches to and 
aspects of M&E

problem-solving orientation; developmental evaluation; a quality orientation (evaluation is understood 
as a managerial procedure); a realist evaluation and co-production model; a formative process 
evaluation (formative evaluation, inspired by the deliberative democratic evaluation perspective); a 
summative impact assessment (“theory-based evaluation”); a relational approach to evaluation of 
social innovation; theories of change (Schwandt, 2015); theories of organizational change 

tools and instruments 
applied

collect evaluative data and input through deliverables and virtual talks; evaluation questionnaires, time 
series; relevance/ effectiveness/ efficiency/ impact; focus on context-mechanism-outcome; implement 
a participatory and inclusive approach that relies on partners and stakeholders; attendants’ satisfaction 
on involvement, degree of influence, decision making, transparency of processes, incentive mechanisms, 
voluntariness, implementation and perceived benefits;  inspirational catalogue of indicators for the co-
creation of context-specific success criteria;  selection of indicators includes relevant MoRRI-indicators, 
Sustainable Development Goals; on-site visits; discussion/focus groups; semi-structured interviews.

Three themes permeated the conversation about evaluation practices. 
In line with the other conversations, the problem of engaging stakehold-
ers in evaluation practices existed for many. It remained a struggle to 
explain the benefits to stakeholders of RRI and the need for regular as-
sessments. A second theme was the difficulty of accounting for regional 
differences. Many regional RRI projects weave together various interven-
tions or forms of collective experimentation in different regions. Compar-
ing these is difficult, and so is making quantitative statements about the 
changes seemingly caused by these interventions. Lastly, evaluations 
have several formal and informal goals and effects. Stakeholders may 

have different needs or opinions about these. Evaluation protocols are 
crucial for accountability and governance purposes, but informally they 
are also a way of being in touch with stakeholders, or a way of raising 
awareness around RRI, and a means of learning about issues that are 
occurring in the project and solving them. Sometimes things take time 
to come to fruition, and at other times good things happen that were 
not anticipated or are not easily measurable. These phenomena escape 
the protocolized, formalized style of evaluation that comes in long surveys 
with closed-ended questions.
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DIVERSITY OF ACTORS

The actors that participate are diverse, as we already noted above. It 
is important to see these actors as occupying different realms or worlds. 
What makes for good RRI guidelines in one sphere doesn’t make for 
good RRI practices in another. This is because good RRI is not an exter-
nal state that is measured, but a social practice of interpretation of the 
why, how, what, when and with and for whom of responsible research 
and innovation. Grasping the diversity of stakeholders is a first step in 
understanding RRI projects as projects of translation. The Critical Mak-
ing project developed a framework to get a sense of the ways in which 
stakeholders can be different (see figure 2). 

In the model we see four interrelated concepts that may be used to 
understand who the stakeholders are, where they come from, what they 
want for the future, and how they want to achieve it. There is the concept 
of context, which indicates all the historical, political, economic, cultural, 
religious conditions, as well as other circumstances, issues or situations 
that matter to the stakeholders and their ability to cocreate. Framings are 
related to contexts and similarly influential on how stakeholders can par-
ticipate, yet they determine the stakeholder more specifically. Framings 
are powerful narratives such as identities or shared meanings. They work 
as underlying assumptions through social, economic, or political issues, 
as well as technological frames. Spaces are the arenas that stakeholders 
want to intervene in meaningfully and these spaces come with differ-
ent rules and expectations that make specific strategies possible and 
others not. Spaces can be physical, but obviously social, discursive, or 
institutional as well. Lastly, the concept of pathways sensitizes us to the 
plurality of possible ways towards change and innovation. It is useful to 
keep in mind that there is never one best way, and each way will likely 
be windy. 

 

The problem with indicators – the subject of the last conversation – is 
similar to the one we mentioned in the context of evaluation practices. 
Indicators play different roles in different stages of the RRI and evalu-
ation process. During the project they can point out to partners what 
might be important or needs to be addressed. After the project, indica-
tors can be used for evaluating the project or communicating project 
outcomes. Moreover, they are useful in terms of accountability and the 
conceptualization of new projects and funding applications. Even if indi-
cators are not informative or useful during the project, stakeholders and 
project partners might still need them to account for and communicate 
results. A case in point have been the MoRRI indicators, as indicators de-
rived from the MoRRI project have been included in many of the SwafS 
calls. Since the MoRRI indicators are oriented towards the national level, 
several projects struggled to use them in their regional contexts. In ad-
dition, not all projects focus on the RRI keys and consequently MoRRI 
indicators are not suitable for those projects. A last issue that needs 
mentioning, is that institutional or systemic change needs much more 
time than the duration of our projects. With the available indicators, 
these benefits of RRI, which take a long time to manifest themselves, 
can neither be assessed nor predicted. 

Two topics stand out in these conversations. The first is the issue of 
productive engagement of stakeholders in which the translation of the 
benefits of RRI and the need for regular evaluations play a central role. 
The second is the confusion around different informal and formal uses 
and needs of assessments and indicators. In the following, we draw on 
the sociology of translation to make sense of these issues. 

(EVALUATING) REGIONAL RRI AS 
PROCESSES OF TRANSLATION

The challenge of translation is key to regional RRI and its monitoring 
and evaluation. In this context, the following questions arise in 
particular: How to move from RRI conceptual frameworks to 
innovation done responsibly? How do EU government poli-
cies transform regional activities? How to translate effects 
and change into indicators? How to translate between the 
needs and wishes of the European Commission, expert net-
works, regional projects, local partners, and stakeholders? In 
this section we turn to the sociological concept of translation 
to understand issues around the engagement of stakeholders 
and uses of indicators and evaluation systems better. 

We turn to Michel Callon’s Some elements of a so-
ciology of translation: domestication of the scallops 
and the fishermen of St Brieuc Bay (1984) to 
make clear our use of the concept of transla-
tion. In short, the paper describes the scien-
tific and economic controversy about the causes 
for the decline in the population of scallops in St 
Brieuc Bay and the attempts by three marine bi-
ologists to develop a conservation strategy for that 
population. Callon treats these attempts as a process 
of translation. Two insights are relevant for our purposes. First, there 
is a diversity of actors, and second, as these actors come together, their 
diversity is being translated, which is a process of different stages. Let’s 
investigate these insights through the lens of the regional RRI projects. 

Figure 2 Critical Making Baseline model
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needs a lot of attention and time. Selection of stakeholders is often still 
ongoing and communicating project expectations and RRI benefits to 
them is not straightforward. Their participation, commitment, use, and 
time investments become, therefore, unsteady, requiring continuous (re-)
negotiation. As we saw earlier, projects reported stories about stakehold-
ers’ distrust of project administration, difficulties of being able to relate 
to the jargon of RRI, resistance to participating in regular assessments, 
and, lastly, stories about the effects of COVID19 on establishing com-
mitted relationships with stakeholders. The systematic involvement of 
stakeholders continues to be crucial for co-developing the process and 
taking ownership of the work packages is an important step in this ex-
ecutive stage.

FINISH

The last phase is the representation phase, i.e. the moment where 
the project is narrativized on behalf of all partners and stakeholders in-
cluded. Putting together the joint narrative and using suitable indicators 
is the goal. What this narrative should look like, and which indicators 
will be used, has often already been promised early on. Moreover, many 
projects organize indicator development or other evaluative activities 
throughout the project. It is in the co-implementation phase that these 
need to be conclusively presented. 

What is, however, the ‘right’ story or indicator? How to account well 
for the difference between regional innovations? How to account for 
changes that are more institutional and systemic and take more time 
than the running time of the projects themselves? Who is the audi-
ence? Should narratives and/or indicators represent the collective, the 
decisions of the project and enable learning, or should they be account-
able and convince funding partners or the RRI community of experts? 
These difficult issues must have been resolved in this last phase, even 
if thinking about and working towards them has already started in the 
co-defining phase.

Regional RRI projects are clearly complex endeavors. Callon states 
that translations are processes of displacements of goals, interests, de-
vices, human-beings, non-human beings, and inscriptions. RRI projects, 
indeed, aim to displace their allies and make their contexts, framings, 
strategies and pathways fit within a hypothesis-turned-reality of respon-
sible, regional innovation. The actors don’t always behave according to 
plan of problematization, involvement, enrollment, and representation, 
however. Research strategies become unsteady, (European) policies and 
concepts change or disappear, and the funders may raise a brow. 

At the end of this process, the project represents the diversity of ac-
tors in unison. This process in which actors are defined, associated, and 
simultaneously obliged to remain faithful to their alliances can be under-
stood as developments in a relationship of power. This development hap-
pens in an unsteady way, with many confusions, miscommunications, 
and misaligned expectations. The resulting translation is therefore not 
achieved in the most “democratic” way. It is in here that we want to 
contribute to the quintessentially democratic RRI method of cocreation. 
While the level of democracy of the process of translation is not Callon’s 
concern, we do think that extra attention to Callon’s stage of involvement 
may offer a way to deal with issues around stakeholder commitment and 
engagement that regional RRI projects reported.

            

THE PROCESS OF TRANSLATING THE DIVERSITY OF 
THE ACTORS

Callon describes the process of translation as unfolding in four stag-
es. The first is the stage of problematization, where researchers enter the 
scene and define the problem, the solution, and the actors who are part 
of the arrangement. The second stage is the one of involvement (Callon 
calls this interessement) where researchers try to lock in the actors into 
the roles of the research protocol. It is not enough for the actors to be 
identified in the initial stage of the problematization, they must become 
“interested” in the project, i.e. involve themselves by embodying the 
roles and relations as defined by the problematization. The third stage is 
that of enrolment, where things start to move, where the identity of the 
actors is being tested as they start to negotiate, forge, seduce, consent, 
or concede into an arrangement, or “multistability”, to use the term of 
Amanatidis and Meijer. Last, there is the stage of representation (Cal-
lon calls this mobilization), which designates the process of coming to 
a characterization of a reality that represents all actors involved. How 
does this process and language relate to our own regional RRI projects? 

START 

The first phase combines problem formulation and involvement. Re-
gional RRI projects start with an application process that articulates a 
problem and hypothesizes around central issues, relevant partners and 
stakeholders, their interdependencies, and ways to address these issues. 
The RRI or related regional innovative frameworks that a project sub-
scribes to obviously influences the kinds of partners and stakeholders 
it seeks out. If citizen engagement is considered crucial for grounding 
regional RRI, citizen groups should be invited as key stakeholders. If re-
sponsible and inclusive engagement is the goal, then co-creation as a 
method for this makes sense. 

Part of this phase is to get stakeholders interested and involved. For 
this, they need to agree and identify with their role in the problematiza-
tion, the hypotheses, plan of action and fellow partners and stakehold-
ers. To what extent this involvement really happens is uncertain, as the 
regional RRI projects reported. Making sure partners and stakeholders 
fully subscribe to the problematization or the challenge, i.e. take “owner-
ship,” is key to successful involvement. 

IMPLEMENTATION 

The next phase in the process is the execution of the project itself. 
Within many different work packages, in collaboration with many stake-
holders, and in several regions, data collection and analysis are carried 
out. The focus is on enrolment, on testing the characterization of the is-
sue and the relevance and role of the actors identified. The execution of a 
complicated research plan that was described in detail in the application 
often is, as we all know, much messier and unexpected than planned. 
Things happen (or not) all the time, leading to rearticulations of problems 
and hypotheses, failing commitments, data that is not useful anymore, 
drafts of deliverables that are abandoned. Regional RRI needs a lot of 
work to come into being. 

As we described above, engagement of stakeholders is both the 
central strategy of RRI and its biggest concern at the same time, which 
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far as that the “credible contextualization” (one of SUPER-MoRRI’s guid-
ing principles) of data and information becomes redundant as each RRI 
project must have its own, singular M&E framework, and, consequently, 
project-specific data and indicators. The remaining issue is, then, for 
each project to establish their own framework for operationalizing RRI 
and engaging in responsibility and to do this within a collective of very 
diverse actors. 

EVALUATIVE CONVERSATIONS
RRI has been presented in this article as a process in which diverse 

stakeholders become engaged in a process of regional innovation. This 
process knows several stages of translation, of becoming engaged to-
gether. Maintaining the commitment of these stakeholders is difficult, 
and this is a crucial condition for the confusions around the different 
informal and formal uses and needs of assessments and indicators. 

There is no general monitoring and evaluation plan to fit all regional 
RRI purposes as experiences in our regional RRI meetings and the work 
on multistabilities have shown. The conclusion, therefore, might reach as 

Figure 3 The SeeRRI model. Created by Nhien Nguyen with graphic design by Marion Magaña

We suggest that this requires continuous conversations between 
all stakeholders. One of our ecosystem partners, the SeeRRI project, 
designed three stages (SEERRI, 2021) that offer good moments and ori-
entations for th ese conversations. Conversations start in the co-defining 
phase. This can be followed by negotiations in the co-develop phase, 
followed by evaluative conversations in later stages. Taking note of RRIs 
projects struggles with engaging stakeholders and seeing these pro-
jects through the lens of Callons translational phases we argue that it 
is crucial to involve all stakeholders in the conversations and each time 

again address basic evaluative questions of “where do we come from?”, 
“where do we want to go?”, and “what needs to happen?”.

Asking these questions allows projects to deal with the mess and un-
certainties of research and innovation, thereby overcome the separation 
between evaluation and RRI. Integrating these evaluative conversations 
into the project’s execution allows formative, real-time evaluation to hap-
pen building on co-creation. We are looking forward to experimenting 
with these evaluative conversations in the future. 
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Norwegian Ministry of Education and Research edited a long-term plan 
for research and higher education 2015–2024, aiming among others to 
“tackle major social challenges” (NMER 2014). A few years later however, 
discourses took on a different shade of meaning. In the REF2021, im-
pact case studies were worth 25% of the overall profile (an increase from 
20% in 2014), where public engagement (reach of impact) and impact on 
teaching (significance of impact) are also given consideration in the UK 
assessment system. For its part, the Dutch government encouraged the 
dialogue between science and society “by targeted communication and 
outreach activities” (NWO - Dutch Research Council). Finally, the Norwe-
gian government claimed in 2018 that “knowledge development is driven 
by more than goals and targets” (NMER 2018). 

In all three quoted examples, the formulation and quantification of 
new objectives confirm that innovation and valorisation policies have 
an increasing influence on academic practice worldwide (Dance 2013). 
Moreover, financial R&I instruments are connected with higher demand 
for regulatory policy instruments (Dinges et al. 2020). Among them are 
discursive strategies, and above all concepts, which make it possible 
both to set the rules of the game and to adapt, if the situation requires 
it. They contain an internal tension (but not an opposition) and are in this 
sense as fascinating as they are difficult to define. ‘Societal impact’ is 
one perfect example of this dynamic tension.

In this article, we tackle this very changing nature of the impact defi-
nition from a linguistic perspective by examining the performative dimen-
sion of societal impact as a scientific concept: To what extent are the 
semantic instabilities around this notion an obvious sign of the changing 
priorities of political stakeholders, between pressing societal challenges 
and economic development? Using data from multiple data sources from 
the UK, the Netherlands, and Norway from 2014 until now, the compara-
tive Critical Discourse Analysis (CDA) draws on theories of speech acts 
and performativity to reveal the dual effect (normalising and norming) 
of the discursive strategy of ‘impact’ by R&I policymakers. The resulting 
typology is based on four criteria: terminology, positive and negative va-
lences, oikonomia1 of knowledge and policy slogan. It sets the ground for 
the exploration of further dimensions of societal impact evaluation chal-

ABSTRACT

In 2014, UK higher education institutions implemented a new sys-
tem for assessing the quality of research, the Research Excellence 
Framework (REF) and took the opportunity to introduce "impact 

beyond academia" as a 'new' assessment criterion. Transformation and 
innovation-oriented R&I policy are roughly similar in Norway and the 
Netherlands regarding underlying ideas as well as timing. In occasion 
of this convergence this article tackles the discursive and performative 
construction of “societal impact” as a metamorphic constantly chang-
ing, transforming, and evolving criterion. Using data from policy docu-
ments from the UK, the Netherlands, and Norway from 2014 until now, 
the comparative semantic analysis draws on theories of speech acts and 
performativity to reveal the dual effect (normalising and norming) of the 
discursive device by R&I policymakers. The resulting typology, based on 
four criteria (terminology, positive and negative valences, oikonomia of 
knowledge and policy slogan), sets the ground for the exploration of fur-
ther dimensions of societal impact evaluation challenges.

“In nova fert animus mutatas dicere   

     formas / Corpora."
Ovid, Metamorphoses (I, 1-2)

INTRODUCTION
In 2014, UK higher education institutions implemented a new system 

for assessing the quality of research, the Research Excellence Frame-
work (REF), thus replacing the previous Research Assessment Exercise 
(RAE) and establishing the “impact beyond academia” as a ‘new’ as-
sessment criterion. The very same year, the Dutch government issued 
a report on research policy, calling for “maximum impact” for Dutch sci-
ence (2025 – Vision for Science, Choices for the future). Still in 2014, the 

LISE MOAWAD AND CORNELIA SCHENDZIELORZ
DOI: 10.22163/fteval.2022.545

METAMORPHOSES AND PERFORMATIVITY.  
TRANSFORMATIVE R&I POLICIES 
AND THE NORM(ALIS)ING EFFECT 
OF SOCIETAL IMPACT

1	 Following the works of Michel Foucault (Foucault 1975) and Giorgio Agamben (Agamben 2011), we decided to prefer the Greek word οἰκονομία (oikono-
mia) over the contemporary word ‘economy’. From the original meaning of the word (“management of a household or family, husbandry, thrift”, quoted from 
Liddell & Scott 1940), we thus emphasise its practice-oriented dimension and can define it as ‘a form of arrangement and disposition of the knowledge 
system (actors, technologies, forms)’.
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THEORY: SPEECH ACTS AND 
PERFORMATIVE LANGUAGE

The theory of speech acts - acts done in the process of speaking - and 
their political effects (staging, ordering reality, producing a vision of the 
world) is based on the idea that language functions as a form of social 
action that not only has propositional content but is an action on its own 
through “performative utterance” (Austin 1962; Searle 1969). Moreover, 
as the speakers’ linguistic effectiveness depends on their social authority 
(Bourdieu 1994), words can be considered to be political in themselves. 
As ideological vectors and epistemic labels (Foucault 1966), they par-
ticipate in the production of credible authority by performing legitimacy 
(Butler 1997); and the instruments in action, far from being neutral aux-
iliaries, contribute to discursive formatting. The policy documents we 
will analyse are therefore, in form and substance, nothing more than 
the realisations (passive and active) of this power. Since words are not 
only a call for action, but also elicit emotions, this dimension also has to 
be included in the establishment of analysis criteria (see the Data and 
Methods section), in particular that of valence (Frijda & Mesquita 1998).

The question of the link between performativity (of political dis-
course) and productivity/efficiency (of knowledge-producing bodies) is 
thus at the centre of our reflection. If we believe that the way ‘impact’ is 
defined determines how it is assessed (Donavan 2011), the analysis of 
political practices around the definition and imposition of societal impact 
as an evaluation criterion may provide some elements of an answer. 

The working hypothesis and its corollaries that we put forward and 
intend to discuss in this article therefore fall within this dual theoretical 
framework:

H: Through the definition of ‘societal impact’, R&I policymakers 
perform an indicator for the innovative power of science 
research for society.

C1: This definition in procedural terms normalises the assess-
ment devices and processes.

C2: This definition in procedural terms norms the assessment 
devices and processes.

Drawing on Foucault (Foucault 1978), we hereby make the distinction 
between discursive and non-discursive practices of normalization (“What 
is normal?”), in which assessment devices and procedures are aligned 
with the currently perceived common ground of research assessment, 
and practices of normation (“What is the norm?”), in which standards 
are established that function as norms in the sense that they set bench-
marks against which assessment devices are measured in the future. 

CASE SELECTION AND SAMPLING
The starting point for the analysis was the RAE and the REF, from 

which the criterion of impact was established as an evaluation cri-
terion in the European research area. As the development, structure 
and proceedings of the REF has been widely and abundantly studied 
(a. o. Watermeyer 2014, Watermeyer & Chubb 2019, Wróblewska 2018, 
Smith et al. 2020), the question arises to what extent the dynamics of 
the concept “societal impact”, formulated in connection with the two 
above-mentioned British evaluation systems, result in repercussions 
and effects in other European research systems. We therefore favour 

lenges related to the specific transformation and innovation-oriented R&I 
policies.

BACKGROUND: EVALUATION 
CRITERION AND 
INNOVATION POLICIES

Evaluation in science, and especially the analytical distinction be-
tween value - the basic categorisation of persons, objects and practices 
as valuable or worthless - and values - the normative value systems 
through which actions can be evaluated as right or wrong -, is already 
object of a subfield of its own in sociology (Lamont 2012; Krüger & Rein-
hart 2016). Whether one speaks of the rise of the evaluative state (Neave 
1988) or the audit society (Power 1999), the observation is the same for 
many scholars: audit procedures are redefining accountability, transpar-
ency, and good governance in all aspects of society, including the higher 
education field (Shore & Wright 2015), and research assessment shapes 
the environment it seeks to control - namely institutional behaviours and 
organisational cultures (Crawford 2020). The (e)valuation criterion of so-
cietal impact, which has been used in the REF since 2014, is a striking 
example of this regulatory culture. This question is intrinsically tied to 
the way transformative R&I policies are framed and frame themselves. 
Considering concepts such as ‘innovation for growth’, ‘national innova-
tion systems’ or ‘transformative innovation policy’ – the latter drawing 
particular attention to the direction of innovation, i.e., to the social and 
political choices embedded in technology (see Weber & Rochracher 
2012; Schot & Steinmueller 2018; Diercks et al. 2019) - imply that look-
ing for the societal impact might mean establishing an indicator for the 
innovative power of scientific research for society in procedural terms. 

The aim of this paper is not to present a comprehensive review of 
the existing research on, and practices employed in the assessment of 
societal impact (see e.g., Bornmann 2013), but rather to point out some 
typical cases of power dispositives for framing it and thus producing, 
in deed and word, a “new” world of things (Berger & Luckmann 1966). 
Whether we talk about incentive policies that encourage societal impact 
via binding tools such as amendments or legislation (de Jong et al. 2015) 
or look at procedures, processes and roles through the prism of the Fou-
cauldian apparatus (Wróblewska 2018), this control manifests itself in 
several ways and levels, both practical (e.g., what evaluation systems 
do to research, see Hessels & Smit 2021) and rhetorical (Hesselmann 
& Schendzielorz 2021). The following contribution represents a straight 
continuation of this shift towards more attention devoted to language 
and language practices in STS, while investigating the articulation of the 
different R&I policy discourses around this pattern of ‘societal impact’ 
(Foucault 1966) and their political (and therefore productive and service-
able) effectiveness. We then hereafter propose a linguistic analysis as 
close as possible to the text - an approach rarely taken to this extreme 
in this field.
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highlighted in the public communication of science policies. Finally, a 
last group of documents (mainly institutional websites) has undergone 
several successive analyses in order to understand how central the de-
termination of ‘impact’ is for self-presentation and what specific welt-
anschauung is being conveyed. This descriptive investigation sets the 
ground for a following in-depth analysis through four one-to-one semi-
structured expert interviews serving to explore further dimensions of 
societal impact evaluation challenges related to the specific transforma-
tion-oriented R&I policies in UK, Norway, and Netherlands, and helping 
to fill the interpretive gaps of a political language whose rough edges 
have been smoothed out. The interviewees are there to help pose the 
problem, they consolidate the hypotheses, but the following analysis is 
not primarily based on their answers.

For this purpose, a methodology that explores the relationships be-
tween (non-linguistic) social practices and linguistic practices (such as 
CDA) may be the most insightful (Fairclough 1989). Indeed, unlike other 
methods, it places particular emphasis on social pressing issues and, in 
so doing, makes language much less abstract by giving words meanings 
dependent on the social, economic, and political context in which they 
are uttered (MacGregor 2010). As this dimension has fairly rarely been 
the focus of the previous analyses of this concept and its uses, we as-
sumed that such a method was more likely to carry out comparisons of 
processes, procedures and measures and concrete policy implementa-
tion. Using CDA tools, we were then able to combine a qualitative struc-
turing content analysis with a discourse analysis of selected passages 
(Stamann et al. 2016), where particular attention was attached to the 
connotative meanings of the notion of ‘impact’, as it covers all the indi-
rect, peripheral, subjective, cultural, implicit, and other contextual mean-
ings that can be generated by elements of discourse (Trask 2007). After 
a close-reading analysis of the documents, we coded them according to 
a set of predefined and ex ante validated criteria, mainly: terminology 
(how concepts are labelled and designated), positive and negative va-
lences (the affective quality of the situation, namely the intrinsic “good”-
ness or “bad”-ness of the words), oikonomia of knowledge (in the 
etymological sense of the term, as a household management practice), 
policy slogan (regimes of repetition, participation and engagement). 
These are supplemented with case-specific special features as needed. 
Ultimately, the observations are summarised in a concluding synopsis.

CASE STUDY 1:  
UNITED KINGDOM

ETYMOLOGY AND TERMINOLOGY (UK)

Returning to the etymology of impact, the Oxford English Dictionary 
traces the word back to the Latin impactum, the perfect passive partici-
ple of the verb impingere, which means “to dash against, throw on, thrust 
at, fasten upon” (Lewis & Short 1879). It refers both literally to “the act 
of impinging”, namely “the striking of one body against another; collision” 
(chiefly in Dynamics, in reference to momentum), and figuratively to “the 
effective action of one thing or person upon another; the effect of such 

to continue and expand (Wróblewska 2019) the comparative analysis 
to examine those conceptual and institutional variations and cope with 
national path-dependencies. Indeed, discourses of funding and innova-
tion agencies vary first and foremost across nations because of language 
practices. In order to ensure the congruence of the linguistic discourse 
analysis, we hence selected countries in which English is dominant as 
lingua franca in research as well as in research policy, assessment and 
funding. Other endogenous factors deserve to be taken into account, 
beginning with national cultural scripts (Wierzbicka 1994), i.e., common 
beliefs (Shepsle 2010), common expectations (Hall & Soskice 2001), or 
particular elements of national and ideological repertoires (Lieberman 
2002). To overcome these challenges, we choose a small-N comparison 
(Mahoney 2003; Skocpol and Somers 1980) with only three cases under 
observation: the UK, the Netherlands and Norway, as all three are among 
the top countries on the European Innovation Scoreboard and with a 
strong English-speaking research culture. On the one hand, the result-
ing qualitative analysis will more clearly reveal the historical and politi-
cal contingencies of the macro-social units studied; on the other hand, 
the extension of the concept of ‘societal impact’ will be limited, and the 
cross-linguistic issues will be more easily traceable.

First of all, the UK is picked as an influential case (Seawright & Ger-
ring  2008), as it has an established and influential performance assess-
ment system that permeates all other European national practices: the 
country has a long history of performance enhancing instruments (RAE 
in 1986, REF from 2014 onwards), and the RAE/REF experience has been 
considered by other EU countries as a success “in delivering the long-
standing science policy goals of government” (de Boer et al. 2015). Sec-
ondly, the Dutch science policy governance system is typical of a desire 
to strengthen its overall competitiveness in terms of World Economic 
Forum scores (NIFU 2016). “It places much emphasis on the commerciali-
sation of public research” (OECD 2014) and emphasises inclusive delib-
eration and collaboration (Molen et al. 2019). Finally, Norway is a typical 
case of a still very national innovation policy based on trust and a close 
relationship between the government and the higher education institu-
tions. The country has a strong tradition of investing in resource-based 
sectors, regarded as relevant for societal challenges (OECD 2017).

DATA AND METHODS
Empirically, several types of material will be collected and put into 

perspective to test the hypotheses formulated above. Based on policy 
documents (government action plans, institutional websites of funding 
agencies, joint statements by relevant intermediaries)2, we develop a 
systematic synopsis of the range of meanings of this criterion – includ-
ing linguistic and etymological inscriptions, dispersion of occurrences in 
the discourse (or collocations, see Halliday 1966) as well as associated 
horizons of interpretation. The degree of precision of the analysis of the 
texts varies according to the nature of the documents analysed. Docu-
ments such as the public statements of various actors, whether govern-
ments, funding agencies or individual politicians were worked through 
in detail to try to understand the nuances of language precisely. Others, 
such as evaluation reports commissioned by governments from external 
agencies, were read and treated more broadly to see which themes are 

2	 See the list of quoted policy documents and reports in the appendix.
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or outputs (new products and services with added value), societal use 
(societal references), societal benefits (changes in society). The official 
political discourse is that of a ‘success story’ (Stern Report 2015). Even 
if its percentage is lower than that of excellence in the REF calculation 
system, it becomes the default evaluation criterion, to the extent that 
‘non-impact’ (outputs that are not exploitable, references that are not 
productive) is counterintuitively justified in the same terms as impact. 
However, the Stern Report does not so much deploy a coercive discourse 
as an inclusive narrative about the participation of policymakers in the 
creation of favourable conditions for the production and dissemination 
of knowledge. This euphemisation of the discourse, via verbs such as 
contribute, is thus merely a rhetorical strategy that changes the valence 
of the description (i.e., the intrinsic affective quality of the situation) from 
bad (*forces) to good (*helps). 

As we can see, impact contributes to the establishment of a consen-
sus, the status of which as a social referent can lead to resistance or de-
legitimisation (“I’m now some kind of civil servant charged with delivering 
the government’s priorities” wrote one academic quoted by The Guardian, 
13.10.2009) or full and complete adherence, or even a bidding war, thus 
becoming a scholarly distinction (Watermeyer & Chubb 2019). For policy-
makers, this normalisation is accompanied by the diffusion of an idealised 
and polished vision of research as the hegemonic norm: goal-oriented, 
linear, devoid of obstacles, depersonalised and always excellent. 

OIKONOMIA OF KNOWLEDGE (UK)

The RAE was introduced in 1986 at a time when Margaret Thatch-
er wanted to “get better value for money through greater efficiency” 
(Leader’s speech, Brighton 1984). A few years later, the discourse ac-
companying the creation of the REF remains largely influenced by the 
conventional economy: one of the main motivations to build a new 
framework for assessing research quality in the UK has been to “produce 
robust UK-wide indicators of research excellence for all disciplines which 
can be used to benchmark quality against international standards and to 
drive the Council’s funding for research” (HEFCE 2007). Another HEFCE 
report makes this threat to cut funds explicit: “The economic landscape 
in 2009 was very different to what we had experienced over the previous 
10 years...The period of growth in public funding enjoyed by HE over the 
past decade is over and unlikely to return for some time” (HEFCE, 2010).

Incidentally, the Economic and Social Research Council’s definition 
also encompasses economic performance and competitiveness: “eco-
nomic and societal impact, which is the demonstrable contribution that 
excellent social and economic research has on society and the economy, 
and its benefits to individuals, organisations or nations” (UKRI 2021). Fi-
nally, as a last illustration of this semantic obsession, we may note the 
emphasis on directly quantifiable financial impacts from research via the 
use of a synecdoche which the Russell Group universities boasts in a 
2012 paper: “our definition of ‘economic impact’ includes social impacts”. 
Economics (and not just any economics, but the one that marginalises 
heterodox discourses, see Stockhammer et al. 2021) thus ‘represents’ 
the social, understood as political representation: it embodies it, it acts 
on its behalf; and in both cases, if it makes the other (i.e., the social) 
present, it is on the condition that it replaces it.

action; influence; impression”, particularly in the time-honoured phrase 
“to make an impact (on)”. The sense of “strike forcefully against some-
thing” is first recorded 1916, and the figurative sense of “have a forceful 
effect on” can only be traced from 1935 (Online Etymology Dictionary). 

In the field of science and innovation policy, the political actors who 
instigate the idea of impact assessment and negotiate the concrete 
meaning of the notion as well as the way it would be assessed are vari-
ous and numerous in the British context (Wróblewska 2018). Consulta-
tions between them resulted in a comprehensive definition of ‘impact’ 
understood as (but without being limited to) 

“an effect on, change or benefit to: the activity, attitude, 
awareness, behaviour, capacity, opportunity, performance, 
policy, practice, process or understanding; of an audi-
ence, beneficiary, community, constituency, organization 
or individuals; in any geographic location whether locally, 
regionally, nationally, or internationally. Impact includes 
the reduction or prevention of harm, risk, cost or other 
negative effects” (REF 2011). 

This definition remains in place for REF2021 (REF 2020).

THE USE OF HISTORY AND LAW IN THE INJUNCTION 
TO CHANGE (UK)

The rhetorical and conceptual framework in which this new terminology 
is embedded and developed is the ‘reform’ one. The injunction to change is 
formulated via rhetorical strategies whose procedural significance can be 
of great interest. For instance, in the RAND report, the conjunction because 
is used in the same anaphoric way as the visa formulas in the preambles 
of legal texts (conjunction whereas, gerund clauses): “Because of the di-
verse nature of impacts”, “Because of the imperfections of both quantitative 
and qualitative measures”... It thus seems to open the statement of a text 
which, on the model of a legal document, serves as a basis for the decision-
making power and the decision-making act (RAND 2010). 

The political vocabulary also borrows from the humanities, espe-
cially history, to convince and persuade. The rhetorical motif of ‘reform’ 
is mainly a facility of language, where change is described in terms of 
rupture/continuity, a dichotomy that is certainly traditional in politi-
cal science (e.g., Collier/Collier 1991; Birkland 1998) but still effective 
when it comes to discursive strategies. The double narrative “Building on 
Success”/”Learning from Experience” (Stern Report 2015) is supported by 
the review of the REF Report (Technopolis 2018) commissioned in 2016 
by the British Department of Business, Energy and Industrial Strategy 
(BEIS), which emphasises on the one hand the REF’s place in a global his-
tory (“probably the oldest [performance-based research funding system]”), 
and on the other hand its role as an icebreaker and its knock-on effect 
(“The REF2014 is arguably the first major discontinuity in the development 
of the REF [RAE]”); “this was seen as a completely new idea”). The word 
impact thus retains a double argumentative force: it both arouses sup-
port, via an inscription in the past, and desire, via a rhetoric of progress.

POSITIVE AND NEGATIVE VALENCES (UK)

In the UK policy documents analysed for this paper, impact is pre-
sented positively in all its meanings (Bornmann 2013): societal products 
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Agenda also encourages the dissemination of knowledge for a “posi-
tive and structural contribution to the global society of tomorrow”, the 
idea being “to build bridges today in order to jointly address the scientific 
and societal challenges of tomorrow” (Dutch Research Agenda 2019-
2022). The government encourages the co-construction and circulation 
of knowledge, and open science that is beneficial to society as well as 
future-oriented. However, it calls for everyone to be vigilant: technologi-
cal innovation must be accompanied, because “it cannot be assumed 
that this impact will necessarily be positive, for which reason it is essential 
that science and society maintain an ongoing dialogue” (2025 - Vision for 
Science, Choices for the future). It is noteworthy that, contrary to the 
predominantly positive connotation, the concept of ‘impact’ is not associ-
ated solely with a positive phenomenon.

OIKONOMIA OF KNOWLEDGE (NL)

From the outset, the Dutch government has emphasised the mon-
etisability of public research - making the commercialisation of research 
the main issue, as evidenced by an OECD report commissioned by the 
Dutch government (OECD 2014). The report 2025 - Vision for Science, 
Choices for the future, published in 2014, defines valorisation as the “use 
of knowledge to gain some economic advantage, but also its use with 
a view to solving societal issues or contributing to the public debate”. 
Vocabularies are clearly economy- and business-oriented: “Given our cul-
ture of cooperation, the Netherlands is extremely adept at finding new 
combinations and opportunities for cross-pollination” (Vision for Science 
2014). The prepositional phrase (beginning with ‘given’) acknowledges 
the existence of such a culture by definitively assigning a characteristic 
(the cooperative tendency) to the entire Dutch population - an assign-
ment of identity reinforced by the use of the metonymy ‘the Netherlands’. 
The business buzzword ‘cross-pollination’ serves as a discursive marker to 
ideologically frame the political thought pattern at work here: knowledge 
is first and foremost an economic good, which must be treated as such. 
The impact argument thus becomes a bargaining chip, as explained by 
one of the interviewees: 

“I never understood what it means exactly, where it comes 
from. But what I think it meant for policymakers was how 
does your academic knowledge help companies make 
money. It was often used as a kind of a code word for the 
commercial potential of research.” (Interviewee 2). 

POLICY SLOGAN, SUPERLATIVE BUZZWORDS (NL)

As we can see, the Dutch science policy seems to aim at developing 
closer relations between science, society, and the private sector, all “with 
maximum impact” (2025 - Vision for Science, Choices for the future). The 
stakes appear to be high for the Dutch government, when one observes 
the co-occurrences of the concept ‘impact’ in this very report on research 
policy: “increase the impact of science”, “maximum impact”, “the greatest 
possible impact”, “huge potential impact” etc. The accumulation of strong 
adjectives, even superlatives, indicates the importance that is given, at 
least on paper, to this dimension. The use of vocabulary with religious 
connotations (“particular attention should be devoted to the circulation 
of knowledge and skills”) also reinforces the impression of a mission as-
signed to political stakeholders. Impact or valorisation is distinguished by 

POLICY SLOGAN, MAGICAL FORMULA (UK)

The academic literature on the REF tells the myth of an evaluation 
criterion created almost ex nihilo (Kogan & Hanney 2000; Bandola-Gill & 
Smith 2021). Such self-narratives are often reconstructed in retrospect. 
However, the increasing number of occurrences of the term ‘impact’ in 
successive HEFCE annual reports and accounts clearly reveals the infla-
tion of the formula: from seven occurrences in the 2004-2005 report, for 
example, to 19 (report 2008-2009), then to 36 (report 2010-2011) and 
34 (report 2014-2015), reaching its peak in 2016 (43 occurrences in the 
2015-2016 report) before deflating back to 27 (report 2017-2018). Even 
if the use of the term goes beyond the sole notion of “societal impact”, 
there is a diffusion by capillarity of the uses of this term which ends up 
being applied to other contexts. It is thus obvious that while the term 
was already well established in political discourse in 2014, its use has 
exploded in the first phase of its life, i.e., the momentum of its problem-
atisation (Wróblewska 2021).

CASE STUDY 2: NETHERLANDS

TERMINOLOGY (NL)

In the Netherlands, there is a real specificity in the national defini-
tion and understanding of what societal impact is. In most of the policy 
documents analysed, the term ‘valorisation’ (in Dutch ‘valorisatie’) is 
preferred to ‘societal impact’, which is borrowed from English and has 
more violent connotations, as one of the interviewees explains: “there 
was a shitty disaster movie from the 2000s where asteroids hit the earth, 
and I think it was called Impact or something like that. So I always think 
of that so I don’t use the term” (Interviewee 2). Overall, the term ‘impact’ 
appears to be a linguistic import that has spread beyond British borders 
without being a pure linguistic translation (“I don’t think it was that easy 
that the Dutch simply adopted the English term. I think there’s more ...”, 
Interviewee 2). 

There are many different definitions of ‘valorisation’ in circulation, 
nearly one for each policy agent (Ministry of Education, Ministry of 
Economy, NWO, VSNU, KNAW). The different aspects are reflected in 
the definition proposed by the Dutch government in 2009 (quoted by 
Drooge & Jong 2015): 

“the process of creating value from knowledge by making 
knowledge suitable and/or available for economic and/or 
societal use and translating that knowledge into competi-
tive products, services, processes and entrepreneurial 
activity.” 

Since 2014, the question may have arisen of introducing a new term, 
although some experts advise against this (Jong 2015): such a defini-
tional shift would take time, both in the upstream design and in the ne-
gotiations it would entail.

POSITIVE AND NEGATIVE VALENCES (NL)

Official policy documents make good use of those many terms, es-
pecially in their English-language communications. The Dutch Research 
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search that has led to the most extraordinary results” (Long-term plan 
2019-2028). The universe drawn discursively in these policy documents 
is desirable: in the sentence “[this research] generate[s] knowledge that 
can give people better, richer lives” (Long term plan 2019-2028), the use 
of plurivalent qualifying adjectives (good, rich) in degree 1 (comparative) 
makes it possible to provoke incorporation (Maingueneau 1999) in read-
ers or listeners, i.e., to make them adhere to the universe of meaning 
proposed to them. The vocabulary is sometimes so meliorative in policy 
documents that some Norwegian researchers (Sivertsen/Meijer 2019) 
point to the gap between the government’s expectations of research 
(‘extraordinary impact’) and the actual results that researchers think they 
can prove and communicate (‘normal impact’).

OIKONOMIA OF KNOWLEDGE (NO)

The Norwegian government makes immediate use of the lexical field 
of the market economy: “value creation”, “quality of the workforce and 
the services delivered”, “new solutions and products”, “adaptability and 
increased productivity” (Long-term plan 2015-2024). This ideological 
marking is confirmed by one of the interviewees:

“About the specific idea that investments in research should 
provide societal returns: I think it’s very much a part of the 
whole period of globalization and economic growth that 
we have” (Interviewee 4). 

If Norway brands itself as a “knowledge nation” according to the gov-
ernment’s official website, it is because this knowledge and expertise 
are above all considered to be among their “most important competitive 
factors” (Long-term plan 2015-2024). The ambition is clear: the govern-
ment announces its goal “to make Norway one of the most innovative 
countries in Europe. Like other high-cost countries, Norway’s competitive 
approach must incorporate knowledge as a basis for innovation and higher 
productivity” (Long-term plan 2019-2028). Here again, the excessive use 
of degree 1 (comparative) and 2 (superlative) adjectives is typical of a 
political discourse that aims to convince as much as to persuade.

Presented as a public good, knowledge is very similar to traditional 
goods and services. Behind the apparent obviousness of fixed concepts 
and broad categorisations, it is a peculiar conception of the world that 
is imposed, via verbs expressing a normative modality (“Norway’s com-
petitive approach must incorporate knowledge as a basis for innovation 
and higher productivity”) or fixed rhetorical expressions (“It is therefore 
important to facilitate renewal and restructuring” - the author underlines). 
What is noticeable is that the language of the above-mentioned govern-
ment action plans is often coercive, in particular when we consider its 
intentional aim on the receiver, namely its conative function (Jakobson 
1960; Austin 1962): this aspect is particularly highlighted in both policy 
documents, best illustrated by the following performing statement from 
the Long-term plan 2019-2028: “It is the Government’s ambition to make 
Norway one of the most innovative countries in Europe”).

A SECTORAL APPROACH TO INNOVATION AND ITS IM-
PACT (NO)

Most interesting in this case study is the sectoral approach of Norwe-
gian innovation policy, which influences the definition given to societal 

its incantatory dimension, and the broadening of the extension of these 
concepts contributes to maintaining the vagueness around them, to the 
point of making them excessively ductile, or even empty, as one of the 
interviewees points out: 

“It’s an interesting question how these buzzwords develop. 
So there are complex discursive processes at play through 
which certain terms become popular. And often, it’s about 
precisely the fact that they are quite malleable that you 
can sort of interpret them in different ways. It makes them, 
you know, useful and practical” (Interviewee 2).

CASE STUDY 3: NORWAY

TERMINOLOGY (NO)

For many Norwegian researchers, their first encounter with the 
term was via European science and innovation policy: “the idea that you 
should document the potential impact of your research came to them first 
from the EU system” (Interviewee 4). In Norway, the English term ‘so-
cietal impact’ is used, but it is not the only one. The lexical variations 
mobilised by Norwegian policy stakeholders depend in particular on the 
disciplinary field, as reported by Wróblewska (2019), who cites the terms 
‘samfunnsbidrag’ (societal contribution) for the humanities, ‘samfunnsef-
fekter’ (societal effects) for the applied sciences or ‘samfunnsbetydning’ 
(societal significance). There is a literal translation of the term (Norwe-
gian: ‘virkninger’ or ‘effekter’), but it seems to be little used in 2014. In-
stead, a foreign terminology from the British REF is preferred, which has 
two advantages, according to some interviewees:

“And then we looked to the British REF for inspiration 
and we decided to use [...] the REF definition of societal 
impact because we thought it was quite open to all types 
of impact. So it would be possible to use it for different 
disciplines. And also we found it an advantage that it was 
already known to the research community. So it would be 
known to the peers that we invite. We always use interna-
tional peers” (Interviewee 4).

Overall, the Norwegian definition of impact seems to be much more 
permeable to supranational discussions on defining major social issues 
than elsewhere, as evidenced by the mention of the Paris Agreement and 
the UN 2030 Agenda in the long-term plan for research and higher educa-
tion 2019-2028.

POSITIVE AND NEGATIVE VALENCES (NO)

Yet, the societal component of research appears from the outset in 
all the Norwegian policy documents we have been able to consult, al-
beit in different terms. Solving the “major challenges to society” is one 
of the three main objectives of the government’s long-term plan for re-
search and higher education published in 2014, alongside strengthening 
competitiveness and innovation capacity and developing high-quality 
research groups. However, the official political discourse goes beyond 
the goal-oriented dimension of research, returning to the narrative motif 
of the researcher-discoverer: “in many cases, it is curiosity-driven re-
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academia might or would like to believe: “we get a bit too linguistic or 
semantic, right now...” (Interviewee 1). Indeed, we have seen how a “not 
very theoretically informed” term (Interviewee 2) can cause confusion 
and even irritation among receiving parties. What is the point, then, of 
policymakers having such a diffuse concept?

INTERCHANGEABILITY AND INCREMENTALITY

As we have seen, this instability is partly a step in the process of im-
plementing new research evaluation criteria. Definitions evolve through 
time; they are works in progress. Indeed, there has been a gradual refine-
ment of definitions in the three countries between 2014 and today.

As a performance management tool, the notion of ‘impact’ is both 
a calculative device that acts as a material ‘inscription’ of a managerial 
construction of reality (Latour 1987) and a ‘ritual of verification’ (Power 
1999) that represents an ‘empty certificate of comfort’ for politicians. In 
this context, semantic instability is not considered as a problem per se: 
political stakeholders just have a more everyday and utilitarian use of 
it: “If I read documents of the [Dutch] Ministry of Education, for example, 
they will use valorisation and societal impact, like in the same sentence. 
They will use it interchangeably” (Interviewee 3). 

TRANSDISCIPLINARITY AND INTERNATIONALISM

The issue of lingua franca in science is a recurrent one. In this par-
ticular case, my analysis shows that the fact that a foreign terminology 
is taken up, as is the case in Norway, can represent two practical in-
terests of policy implementation for the Norwegian political stakehold-
ers: a theoretical one (the term is sufficiently vague for its extension 
to be encompassing and its field of application to be broad, i.e. trans-
disciplinary), and a practical one (as the term is already known to the 
academic community, it will not need to be renegotiated, an element 
that is all the more necessary since the Norwegian research assessment 
system makes use of international peers to a certain extent). But if the 
term ‘impact’ appears to be a linguistic import that has spread beyond 
British borders, its connotations may be prohibitive for some academic 
communities, so that a vernacular word might be preferred, as it is the 
case in the Dutch system.

RATIONALISATION AND ASSIMILATION

This instability is also part of a political strategy. ‘Impact’ may be an 
empty signifier that can be debated, but it also has the power to inte-
grate and overcome any criticism, as its connotations can be extended 
endlessly. In this sense, one could even speak of a neutralisation (in the 
sense of annihilation) of critical or heterodox discourses, as previously 
mentioned for the UK case, via an economisation of social components 
of innovation policies.

In practice, the concept of ‘impact’ and the related discourses have a 
unifying force for the community. For example, in Norway, the argument 
of the benefits of innovation, more than that of impact, is mobilised by 
the government to justify the principles and methods of rationalisation 
of the exercise of power. Overall, the inclusive narrative of the co-con-
struction of assessment systems and formats, as developed in the policy 

impact. The OECD Review of Norway’s Innovation Policy highlights this 
specific institutional configuration combined with a consensus-oriented 
policy-making style, a principle particularly strong in Norway (OECD 
2017). The Norwegian Ministry for Education and Research has by far 
the largest budget and coordinates policy efforts, along with the Ministry 
of Trade, Industries and Fisheries and the Ministry for Health and Care 
Services. Between them, these three ministries account for more than 
75% of government allocations for R&D. This sharing of tasks reflects the 
strategic advantages of Norway around strong industrial clusters and 
natural resources (climate, energy, medicine, biotech), with a focus on 
“global challenges such as climate change, security and preparedness, 
disease and epidemics, safe access to energy, water and food” (Long-term 
plan 2015-2024). Interviewee 4 also reports on this sectorisation of re-
search and innovation policy: “So we also respond to policy signals from 
all ministries: when they give money to research, they also have their own 
priorities” (Interviewee 4).

The study of the occurrences of the term ‘impact’ in the two Long-
term plans also illustrates this reduction of the concept’s intention. Its 
economic and sectoral dimension are emphasised: “significant impact on 
economic growth, welfare, employment and sustainable development”, 
“impact [...] for production of goods and services in the Norwegian private 
and public sectors” (Long-term plan 2015-2024), “impact on the environ-
ment and climate”, “global and local impacts” (Long-term plan 2019-
2028), etc.

POLICY SLOGAN, FUZZY WORD (NO)

Despite the clear neoliberal orientation of the Norwegian govern-
ment’s definition of ‘impact’, the evidence of the ‘knowledge commis-
sioning - knowledge production - return on investment’ chain underlying 
the economic definition of the word is questioned by the academic com-
munity. Interviewee 4 underlines this: “It’s not a linear relationship, you 
know, the much criticised linear model that someone is doing research 
somewhere and then you get some results and then finally something is 
happening in society” (Interviewee 4). As an illustration of this difficulty 
in framing the term ‘impact’, the Research Council of Norway refers to 
the double meaning of this word, which concerns both the “potential 
outcomes and impacts of the proposed research and innovation” and the 
communication and exploitation part (2021). Putting dissimilar elements 
- what in stylistics is called zeugme (one concrete, one abstract), on the 
same functional level, reflects the multiplicity of social and political uses 
that can be made of ‘impact’.

SYNOPSIS: FLOATING 
DISCOURSES AND HOW 
TO HANDLE IT

Many scholars have already established the vagueness of the con-
cept ‘impact’ (Watermeyer 2014; Samuel & Derrick 2015; Jong 2015; 
Wróblewska 2018). But to what extent can we go as far as qualifying 
‘impact’ as an ‘empty signifier’ or at least ‘floating discourse’ (Laclau & 
Mouffe 1985)? These questions about the choice of words are far from 
being nit-picking discussions, contrary to what interviewees outside of 
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Besides, several things remain to be considered: first of all, we must 
keep in mind the definitively situated aspect of any performative action. 
No situation of enunciation can be considered as performative in itself. 
The research funding system and the weight that traditional political 
institutions have in it determine the room for manoeuvre of political 
stakeholders in defining terms. Secondly, there are limitations related to 
the object of study. Interestingly, this discursive and performative con-
struction of a R&I policy is perhaps even more metamorphic because 
of the very objects that are studied, namely social transformations and 
the new rationales and new demands of R&I policymakers related to 
them. Indeed, such transformations require quick reactivity and high 
responsiveness from policymakers (Esaiasson & Wlezien 2017) and large 
resonance from the academic world to reinforce the purpose of political 
expectations, their accountability, and their accomplishment (Doberneck 
et al. 2010). Finally, we need to be aware of the bias of comparing native 
and non-native speakers in their choice of defining vocabulary (Hudson, 
Detmer & Brown 1995), at the risk of succumbing to conceptual and 
terminological ethnocentrism. Indeed, comparison of languages relies 
crucially on the concepts that can be coded with similar effort in all lan-
guages - so cross-linguistic regularities should not be forced, overrated, 
or minimised. Knowing moreover that genuine intuitions about semantic 
references vary not only across, but also within language cultures, this 
paper, as a simple conceptual contribution, will have to be complement-
ed by further analyses of this aspect - via, for instance, a broader set of 
stakeholders’ interviews or a broader set of analysed countries.
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documents of the three countries, is indirectly coercive (see Stern report 
2015 for UK), in particular by euphemising injunctions and using rhetori-
cal devices that cannot be countered. In this way, positive valences are 
evoked by events and situations that cannot fail to win adherence, both 
collective (“global challenges” e.g., in Norwegian policy documents, “fu-
ture-oriented” policies in Dutch ones) or individual (for “better and richer 
lives” in Norwegian political plans). 

Noteworthy is to keep in mind that a performative speech of the po-
litical stakeholder is above all made possible by the quality of the speaker 
(his political function, in this case Ministers or high institutional repre-
sentatives of Higher Education), the recognition of the performativity of 
the speech by the assembly and the submission to subsequent events, 
in particular the respect of the commitments made. This makes it all the 
more understandable that the Norwegian government, for example, is 
interested in the long-term framework of the Paris Agreement and the 
UN Agenda.

CONCLUSION AND OUTLOOK
Both normative and exploratory, this analysis should contribute to 

the understanding of what is at stake, i.e., performed in the definition 
of ‘(societal) impact’ (that is, beyond academia) from the policy side. 
The examination of the three cases (the UK, the Netherlands, Norway) 
demonstrates that societal impact may be considered as a boundary-
object (Star & Griesemer 1989). Its interpretative flexibility is the con-
crete manifestation of changing political priorities concerning research 
and innovation: by being the subject of definitional bargaining, ‘impact’ 
becomes both a rallying and a structuring point for political interests. 
This article detects and corroborates the double performative effect of 
bringing to the fore one definition of societal impact rather than another: 
a normalising effect (through inscription in the past and rhetoric of prog-
ress or cross-country linguistic transfers) and a norming effect (through 
juridification of language, critic assimilation or learning knowledge man-
agement techniques).

Nonetheless, it also needs to be asked whether policy makers can 
simply be characterised as oblivious public servants of economic wel-
fare states economics. The question and pursuit of the usefulness and 
benefits of science is neither a new nor a specifically neoliberal con-
cern. The struggle for a balance between freedom of research and its 
limits as well as between truth and utility is an age-old and presum-
ably inconclusive debate (Wilholt 2012; Kaldewey 2013), which finds 
its respective provisional pacification in more or less equal coexistence 
of basic and applied research, depending on the epoch and research 
system. Although assessment systems are also tailored to exploit sci-
entific knowledge production for the national economy, the fact that 
they stick to innovation discourses at least maintains a narrative that 
science is essential to society, valuing it positively as a resource and 
thus enhancing its value. From this perspective, it could even be argued 
that this rhetoric practices promoting impact are self-motivations and 
self-persuasions addressing politicians, lay-citizens as well as scientists, 
which could also open inter- and transdisciplinary research spaces and 
interrelations enabling not only the exploitation of knowledge for eco-
nomic purposes but also for the common good. Considering this, the 
desire for societal impact seems only reasonable as it is in line with the 
requirement that publicly funded science also justifies itself to society 
and the general public. 
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Since its conception, evaluation has been an integral part of the 
SNPG. For nearly 50 years, the Brazilian Agency for Support and Evalua-
tion of Graduate Education (CAPES) – a public foundation linked to the 
Ministry of Education – has been in charge of evaluating such a system. 
The adopted model has evolved over the years, and today it includes both 
a mandatory accreditation and a quadrennial evaluation of graduate pro-
grams (PPG). A grading system on a 1 to 7 scale applies, with grades 
one and two insufficient for accreditation renewal. Superior grades guar-
antee not only program continuity but may lead to additional funding, 
access to a broader set of grants, added institutional prestige, and more 
(Brasil, 2020; Ferreira and Moreira, 2002).

In 2017, the national evaluation assessed the 2013–2016 performance 
of 4175 graduate programs, with a total of 6303 doctoral and master’s 
courses. The effort involved nearly 2000 panel members, organised in 49 
disciplinary committees, in a large-scale endeavour to combine qualita-
tive and quantitative methods to assess the whole SNPG (CAPES, 2018a).

As the evaluation results were announced, Faljoni-Alario et al. (2018) 
formulated a report with critical suggestions to improve the evaluation 
model for the 2017–2020 cycle and beyond. The document resulted from 
discussions between CAPES – as the agency in charge of the evalua-
tion – and coordinators from the disciplinary committees. The report 
recognised the accomplishments of the evaluation system and included 
recommendations regarding: time between evaluations, methods for 
assessing research outputs (e.g., journal articles, books, technical pro-
duction), criteria and indicators adopted across disciplines, and more. 
A series of initiatives followed, including the establishment of thematic 
working groups to propose changes to various aspects of the evaluation 
system (CAPES, 2019; Monteiro et al., 2019).

Aiming to promote a collaborative redesign of its evaluation model, 
CAPES organised international seminars to further working group pro-
posals, thus engaging Brazilian academia and the broader scientific com-
munity in the debate. As a result, two core concerns became central 
for the intended evolution of the evaluation system. The first was the 
need to design a self-evaluation strategy for the SNPG, as its significant 
expansion had become an obstacle for a central assessment to capture 
the complex narratives from thousands of graduate programs (Monteiro 
et al., 2019; Verhine et al., 2019). The second came from the perception 
that evaluation promoted an overly homogeneous science system since 
its one-dimensional approach led graduate programs to become sub-
standard photocopies to the top-performing ones. A multidimensional 
assessment, capable of recognising and valuing differences, was now 
required (PNPG Committee, 2018; FOPROP, 2018).

ABSTRACT

Nearly all science and technology research in Brazil is conduct-
ed within a national system of graduate education. Since the 
1970s, a graduate program assessment has been an integral 

part of such a system, and it is currently held on a quadrennial basis. The 
evaluation model is dynamic, evolving from the experiences of evalua-
tors, policymakers, and the scientific community during each four-year 
cycle. This study analyses policy initiatives from the 2017-2021 evolving 
effort, focusing on strategies and recommendations to implement mul-
tidimensionality and self-evaluation as integral components of Brazilian 
evaluation. The paper traces how the idea for a multidimensional as-
sessment was introduced in the country and how U-Multirank, an in-
ternational ranking of higher education institutions (HEI), has come to 
inspire an evaluation that is not institutional but of graduate programs 
instead. The study identified some benefits and limitations of the chosen 
inspiration and analysed how the Brazilian proposal aligned with the U-
Multirank principles. Furthermore, the investigation shows there is little 
concrete difference from the proposed new model to the one Brazil has 
already in place. Finally, the last section of this study looks into the once 
pivotal idea to pursue a self-evaluation component, now relegated to a 
minor role in the model, but that could be raised to a position supporting 
the design of an actual multidimensional assessment model.

1 INTRODUCTION
The Brazilian science system is relatively young. By 1965, the country 

was yet to develop a research tradition, and the little science conducted 
was essentially confined to a few research institutes and a graduate 
system of only 27 master’s and 11 doctoral courses. Considering that 
Brazil reached a population of 90 million before the end of that decade, 
the numbers were far from optimal. However, the scenario started to 
change over the following years as a robust National System of Graduate 
Education (SNPG) was launched by a series of government initiatives. 
This system was conceived based on the core idea that science and 
education should be strongly connected. As a consequence, most of the 
country’s science and technology research is conducted within graduate 
programs, both at the master’s and doctoral levels (Balbachevsky, 2005; 
Brasil, 2020; CFE, 1965; Martins, 2018).
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possible inspiration. Even though the specific suggestion did not seem to 
find space in the following discussions, it might have directed attention 
towards other rankings, leading to the discovery of U-Multirank (UMR) as 
a potential reference to build the new evaluation model.2

2.1 U-MULTIRANK: A PROVISIONAL INSPIRATION

The predominant view from many scholars such as van Raan (2005), 
Calero-Medina et al. (2008), and Gadd et al. (2021) seems to be that 
rankings are an undeniable part of the higher education landscape with 
recognised applications despite their evident flaws, biases, and short-
comings. While the objective of this study is not to analyse the value of 
such rankings, previous research provides relevant arguments to frame 
their potential as an inspiration to reform a complex national evaluation 
system such as the Brazilian one.

Starting from the work of Hazelkorn and Gibson (2017), we under-
stand that global rankings often do not count with meaningful, reliable 
and verifiable indicators and data, especially for international compari-
sons. As a result, they usually give preferential weight to research out-
puts, favouring higher education institutions with a focus on the physi-
cal, life and medical sciences, and favouring countries where English is 
the native language. According to Waaijer (2018), that problem is made 
worse by the fact that most university rankings yield composite scores, 
often the result of nontransparent raw data, transformation of scores, 
and weighting. That makes it difficult to analyse the meaningful differ-
ences that exist between universities.

In line with the presented perspective, Gadd et al. (2021, p. 16) call for 
“open and transparent assessment of the relative strengths and weak-
nesses of the global university rankings to make them more accountable 
to the higher education communities being assessed”. Aligned with that, 
Moed (2017) mentions current rankings are mostly one-dimensional, and 
changing that is not a simple task, as even the local, national or inter-
national orientation of universities is a dimension often challenging to 
consider (Calero-Medina et al., 2008).

Considering the presented flaws of global rankings and more, van 
Vught et al. (2012) introduced U-Multirank as a new approach to ranking in 
higher education and research. Following a feasibility study conducted by 
a consortium of universities and research organizations (known as CHER-
PA), UMR published its first set of results in 2014, aiming to be a “multidi-
mensional”, “multilevel”, “participative”, and “user-driven” ranking.

Fanelli (2016), Hazelkorn and Gibson (2017), and Moed (2017) are 
among those that recognise UMR to be unlike most international rank-
ings, primarily because of the multidimensional perspective that comes 
from addressing more than research, as four other essential dimensions 
of higher education are included: teaching and learning, knowledge 
transfer, internationalisation, and regional engagement.

UMR’s multilevel perspective is about providing information of value 
for distinct groups of stakeholders. While for some, reports about a par-
ticular field may be desirable (e.g., potential students), for others, the 

This paper investigates ongoing institutional efforts to implement 
multidimensionality and self-evaluation as components of the Brazilian 
national evaluation model. Through the analysis of policy documents, 
legislation, reports, and assessment guidelines, the study traces the mo-
tivation and the path towards a multidimensional evaluation, including 
an overview of the leading proposal for its implementation. The paper 
also explores the use of U-Multirank – an international ranking of higher 
education institutions (HEI) – as a source of inspiration for the proposed 
model, highlighting both the benefits and drawbacks of such adoption. 
Finally, the study explores the self-evaluation component and identifies 
the current recommendations for its adoption underestimate its potential 
to enable a genuinely multidimensional model.

2 TOWARDS A 
MULTIDIMENSIONAL 
EVALUATION

The report produced by Faljoni-Alario et al. (2018) was a significant 
yet initial analysis of what was needed to evolve the evaluation of gradu-
ate programs conducted at the time. Considering the need for a broader 
perspective, CAPES tasked the special committee in charge of monitor-
ing the National Plan for Graduate Education (PNPG)1 to supplement 
the material. For that, the group reached out to over a dozen influential 
organisations in the country’s science system, including the Brazilian So-
ciety for the Advancement of Science (SBPC), the Brazilian Academy of 
Sciences (ABC), and the National Council for Scientific and Technological 
Development (CNPq) (PNPG Committee, 2018, p. 3).

Many of the submitted contributions conveyed concerns about the 
role of the current evaluation model in shaping a science system that 
was too academic, focused on the training of future professors for the 
country’s higher education system. A document prepared by the Nation-
al Forum of Pro-Rectors for Research and Graduate Education (FOPROP) 
– one of the leading interlocutors between HEI, science policymakers 
and funding agencies in Brazil – clearly expressed the collective expecta-
tions, stating that graduate programs should not be required to excel 
in every dimension; they could be excellent according to their vocation 
or specific mission. Evaluation should be able to recognise value across 
multiple dimensions (FOPROP, 2018, p. 2).

From the joint effort, the PNPG Committee (2018) prepared a report 
delineating an evaluation model in five dimensions: Training of human 
resources; Internationalisation; Scientific production; Innovation and 
knowledge transfer; Economic and social impact. CAPES’ Higher Council 
unanimously approved the proposal, making multidimensionality a prior-
ity to evolve the evaluation model (Audy, 2020).

While Audy (2020) mentions the initial multidimensional proposal 
was not based on any existing system, the aforementioned FOPROP 
(2018) document suggested the Times Higher Education Ranking as a 

1	 See Brasil (2020) for further discussion on the National Plans for Graduate Education.
2	 After a preliminary investigation about U-Multirank, a Brazilian delegation visited lead partners of the consortium engaged in its development, in Germany 

and the Netherlands. Demonstrating the country’s commitment to a multidimentional evaluation and U-Multirank influence, the mission included influential 
representatives of the SNPG, such as the national evaluation director (CAPES), the president emeritus of SBPC, and the president of the PNPG Committee. 
A month later, UMR representatives also visited CAPES to discuss a potential collaboration (F. Marques, 2019).
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tions of indicators as a reflection of a definitive quality of the institution. 
U-Multirank was designed to be interactive so that users could have 
control over the available indicators. Information is made transparent 
so that personal rankings can be tailored to suit specific purposes and 
users’ needs.

Figure 1 shows how this transparency materialises in the ranking re-
sults presented in the 2021 edition of UMR. The example retrieved from 
U-Multirank (2021) shows the “research” dimension and the accompany-
ing indicators3 for the University of São Paulo (USP), one of the largest 
HEI in Latin America.

institutional-level ranking results might be the most relevant (e.g., HEI 
managers). Thus, UMR organises its data and indicators aiming to allow 
for comparisons at the organisation level, but also at the level of discipli-
nary or multidisciplinary fields (Federkeil, Kaiser, et al., 2012).

For the participative aspect of U-Multirank, the current methodology 
is based not only on national datasets and collection of organisational 
or bibliographic data but also on institutional and student surveys con-
ducted for every new edition (U-Multirank, 2021). Finally, for the user-
driven perspective, van Vught et al. (2012, p. 3) state that usual uni-
versity rankings have the pretension of being guided by a nonexistent 
theory of the quality of higher education, and thus they present collec-

Figure 1: U-Multirank research dimension for the University of São Paulo (USP)

3	 In the U-Multirank website, the term “measure” is used to refer to indicators, which will be used in this paper instead, as we consider it to be more appropri-
ate to reflect the type of information included in UMR.
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The current version of U-Multirank includes 35 indicators distributed 
across the five dimensions mentioned. A sunburst chart presents 29 of 
those indicators in a visual profile for each covered institution. An exam-
ple is shown in Figure 2, once again with data from USP, according to the 
ranking’s 2021 edition.

The “research” dimension displayed on Figure 1 includes ten indica-
tors. Calculated scores for the institution are presented against those 
for all other universities in the database. Data points for USP are shown 
resized according to the obtained grade in each measure, attributed on a 
five-level scale: A (very good), B (good), C (average), D (below average), 
and E (weak). Missing grades are indicated with “–”, usually a result of 
unavailable data from the institution.

Figure 2: U-Multirank university performance chart for the University of São Paulo (USP), also listing the 29 indicators displayed in the sunburst

The sunburst seen on Figure 2 can be considered an evolution of the 
visualisation approach previously adopted by the U-Map project on the 
European Classification of Higher Education Institutions. Federkeil, Kai-
ser, et al. (2012) recognise that project as an essential inspiration to U-
Multirank, not only because of how results could be presented, but also 
because it proposed comparing institutions in the face of their missions, 
profiles, and characteristics.

From a comparison perspective, the sunburst approach becomes an 
effective tool to visually analyse the profiles of different institutions and 
see the strengths and weaknesses in the areas of interest of each end-
user. This powerful visualisation enables UMR’s decision not to produce 

oversimplified league tables of the world’s top universities. Dropping the 
standard tables also makes it more feasible to go beyond the comparison 
of internationally oriented research universities to cover profiles such as: 
regionally oriented colleges, music academies, teacher training colleges, 
and universities of applied sciences. (Federkeil, File, et al., 2012; van 
Vught et al., 2012)

In the example of the University of São Paulo, eight indicators are 
empty, indicating the absence of data for the institution (e.g., graduat-
ing on time). The remaining bars are filled in five levels, from “E” (1) to 
“A” (5). Comparing the list on Figure 2 with Figure 1, we notice some 
research indicators are not displayed in the chart, such as “professional 
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The low representation of Latin America in UMR partly results from 
the lack of institutional initiatives to register and provide the necessary 
data for the ranking. The challenge to overcome that problem, however, is 
made clear by Fanelli (2016, p. 8), who mentions “the quantity and quality 
of statistics on LA higher education systems vary per country and even per 
category of institution”. The scholar also highlights that only a few Latin 
American HEI have adequate information about nonresearch indicators 
available, something evident from the blank indicators in the performance 
chart of the University of São Paulo (USP), presented in Figure 2.

The lack of complete information from higher education institutions 
has potentially harmful effects on comparisons, as users may find it chal-
lenging to produce their tailor-made lists. For instance, when using U-
Multirank’s interactive web tool, it is possible to filter HEI based on the 
subject area, country, and sets of variables associated with the five dif-
ferent dimensions. The resulting list can be sorted alphabetically, based 
on any particular measure or using “top scores”. This system is based on 
the Olympic medal approach, where the list is ordered according to the 
number of gold medals won (which would be the “A” scores in UMR), 
and then by the subsequent levels (U-Multirank, 2021).

Using the described flow to evaluate Brazilian HEI involved in gradu-
ate education, in this study, universities were compared as a whole in-
stead of by disciplinary field, and then they were filtered to include those 
offering master’s or doctoral degrees. The selection of indicators was 
then expanded to include all of the 35 available across the five UMR 
dimensions. The resulting list of 33 HEI was sorted according to “top 
scores”, and Figure 3 displays the charts for the top three universities.

publications”. Those omissions result from the expansion in the number 
of indicators since UMR’s conception, which were not incorporated into 
the sunburst after its original design. A consequence seen in the case 
of USP is that some high-performance results, such as “Open Access 
publications”, are not visible in the chart.

According to Moed (2017), ranking developers have made enormous 
progress over the past decade, in some cases offering informative, user-
friendly systems with series of indicators that allow institutions to be 
ranked accounting for the diversity of their profiles. That seems to be 
the case of U-Multirank, which is recognised by some scholars as one 
of those that better meet the community’s expectations of fairness and 
responsibility, despite existing reservations regarding overall ranking 
shortcomings (Fanelli, 2016; Gadd et al., 2021; Hazelkorn and Gibson, 
2017).

2.2 U-MULTIRANK IN BRAZIL

The coverage of Latin American (LA) institutions in U-Multirank is 
too small to have value within the continent. Of the 1948 HEI currently 
covered by UMR, only 52 are in LA, 34 in Brazil. The number is far from 
representative as the Brazilian higher education census reports 2537 HEI 
active in the country, most of them focused on offering undergraduate 
degrees (INEP, 2020; U-Multirank, 2021). As detailed in Brasil (2020), a 
total of 432 of those institutions also offer graduate programs, which 
may include master’s or doctoral courses.

Figure 3: U-Multirank performance charts for the three top scoring Brazilian HEI offering graduate programs. Interactive version at  
https://bit.ly/3fRH30m

(a) (b) (c)

The best-ranked institutions are shown from Figures 3a to 3c, with 
the Higher School of Advertising and Marketing (ESPM) as the top-
performing HEI in the country. That is a surprising result. While ESPM 
is a traditional institution with undeniable quality from over 70 years of 
experience, it is nevertheless a specialised HEI, offering nine undergrad-
uate courses and five graduate programs in communication-related ar-
eas. Three of the institution’s PPG offer only master’s courses, all ranked 
“regular” by CAPES (grade 3). The other two programs count with doc-

torates as well and are ranked as “very good” (grade 5). ESPM may be 
considered a midsize HEI, and it counts with campuses in four different 
cities (MEC, 2021; CAPES, 2021d; INEP, 2020).

As a direct comparison, the institution shown in Figure 3c – São 
Paulo State University (UNESP) – counts with 141 PPG (including 139 
master’s and 116 doctoral courses), 50 of them ranked as “very good”, 
while 27 are considered of excellence (receiving the top grades 6 or 7). 
At the undergraduate level, UNESP offers 136 courses, 31 assessed as 

https://bit.ly/3fRH30m
https://bit.ly/3fRH30m
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ii)	 Accreditation – In the existing single-grade model, the mini-
mum grade required to renew a PPG accreditation has been 
three (considering the 1–7 scale). Requirements are yet to be 
defined in the new system, but the committee suggests three 
to remain the lowest possible grade for what it considers core 
dimensions: “personnel training” and “research”.

iii)	 Indicators – The proposal includes a series of indicators as sug-
gestions for the assessment of each dimension. While some 
of them would be new to the Brazilian evaluation, especially 
those regarding “innovation and knowledge transfer” and “so-
cietal impact”, most are well established from previous cycles. 
A major suggestion is that indicators should be universal to all 
disciplines, and custom ones would not be allowed.

iv)	 Funding – The new model should be taken into account in 
funding strategies for research and graduate education, as it is 
suitable for diversification. Regardless, it should not be the only 
guidance in the decision-making process.

v)	 Self-assessment – An institutional strategic plan should be a 
fundamental requirement in the evaluation process, serving as 
a reference for a self-assessment process within the PPG. That 
should be an essential component for evaluating each dimen-
sion of the new model.

While the PNPG Committee (2020) includes other suggestions for 
the new evaluation model, they are not pivotal to the multidimensional 
proposal.

3 ASSESSING THE PROPOSAL
The proposal for a multidimensional evaluation of graduate education 

in Brazil considers that “several recommendations constitute important 
paradigm shifts and require time for implementation” (PNPG Commit-
tee, 2020, p. 27). Because of that, the proposed changes were to be 
implemented only for the following cycle (2021–2024). However, despite 
that ambitious statement, one of the findings from this study is that the 
new model does not change much from the evaluation already in place, 
and it wastes the opportunity to promote an actual multidimensional as-
sessment.

3.1 EVALUATION WAS ALREADY MULTIDIMENSIONAL

One of the essential principles behind Brazilian evaluation is that it 
should be comparative, so the SNPG can have a transversal equivalence 
among graduate programs from different disciplines. Thus, a PPG in 
mathematics is expected to present the same level of quality as one in 
sociology, provided they have the same grade and respecting inherent 
characteristics of each area (CAPES, 2010).

To make that possible, CAPES standardised its assessment form in 
1998. Each discipline could adapt the proposed indicators to their reality, 
but they should assess the same set of items: seven in the first version. 
That number was reduced to five in a subsequent revision (2005–2007), 
and the form went through additional adjustments with every cycle. The 
version adopted at the 2017 quadrennial evaluation consisted of two 
levels: 18 subitems organised into five items. Each subitem is graded 
on a five-level scale: “insufficient”, “weak”, “regular”, “good”, and “very 
good”. (CAPES, 2010; Monteiro et al., 2019).

“excelent”, and 104 as “very good” by the Brazilian Ministry of Educa-
tion. Besides that, the institution has 34 campuses across 24 different 
cities (MEC, 2021; CAPES, 2021d).

This very superficial comparison tells one main story: ESPM and UN-
ESP are in two different categories, and they should be compared ad-
dressing their differences. From an institution list built without purpose, 
just selecting every possible measure without filtering for subject area, 
institution size, legal status and other potential indicators, the results 
become less significant. A proper list should be built with intentionality, 
exploring institutional profiles from a combination of desired character-
istics (e.g., ESPM excels in marketing, communication, and design, but 
would not even be listed should the user be interested in health sci-
ences).

While analysing the multidimensionality of rankings, Moed (2017, 
p. 987) concludes that they only allow “looking into the outside world 
through a few vertical splits in a fence, one at the time. In this sense, 
these systems are still one-dimensional”. A consequence of that per-
spective is that users also become responsible for the proper use of rank-
ings, as they must decide the best way to look through the fence so they 
can see what is relevant for them. The problem for U-Multirank in Brazil 
is that the reduced number of institutions, most with data unavailable for 
many indicators, leads to few and narrow splits in the fence, making it 
very hard to see any clear picture on the other side.

2.3 THE PROPOSED MODEL

The concept of a multidimensional assessment for the SNPG matured 
over the course of more than two years, also counting with the lessons 
from decades of a robust evaluation system. Many actors and organisa-
tions are involved in the process, and views of what the system could 
and should become are not always uniform. Despite that, the PNPG Com-
mittee (2020) presented CAPES’ Higher Council with its final proposal 
for a multidimensional evaluation. The document was unanimously ap-
proved and the proposal was given a finality that even contradicted the 
committee’s original expectations (Audy, 2020).

According to Audy (2020, 27:55), the proposal was intended as one 
of many contributions for the improvement of evaluation in Brazil, as the 
committee never had the ambition of being in charge of producing a 
new model by itself, even considering the multiple contributions from 
the involved organisations. The actual model would come from the work 
of CAPES and the academic community shaping those inputs. While that 
might have once been the intention, the idea of a full-fledged evalua-
tion model could not be avoided from its approval by the top instance of 
CAPES’ management, which is its Higher Council.

Audy (2020) also mentioned there were few changes from the previ-
ous report by the PNPG Committee (2018), but a significant one was the 
adjustment of the five original dimensions to fit those adopted by U-
Multirank, despite minor nomenclature variations. Now, the new model 
would consider: Personnel training; Research; Innovation and knowledge 
transfer; Societal impact; Internationalisation. In complement to that, 
some of the core suggestions from the PNPG Committee (2020) are listed 
in summary below:

i)	 Grading system – The result of the evaluation will no longer 
consist of a single grade for a graduate program. Each of the 
five dimensions will be graded separately on the already dis-
cussed scale from one to seven.
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Figure 4: Results from CAPES’ 2017 evaluation of the PPG on Bioinformatics (USP), transposed to U-Multirank’s sunburst

Despite some terminology differences, the similarity to U-Multirank’s 
methodology is quite apparent. To demonstrate that, Figure 4 shows how 
the UMR sunburst could be applied to visualise the 2017 evaluation re-
sults of the graduate program in Bioinformatics from the University of 
São Paulo (USP).

The Bioinformatics program shown in Figure 4 was selected at ran-
dom from PPG graded four in the 2017 evaluation. The grade was chosen 
because a multidimensional profile would be easier to visualise for a pro-
gram with an intermediate level of quality than for one that has weak-
nesses in all dimensions or excels at everything. The PPG is part of the 
“Biological Sciences I” evaluation area in CAPES’ classification system 
and counts with a master’s and a doctorate in genetics. Its evaluation 
report is publicly available at CAPES (2021b).

As displayed in Figure 4, the PPG had seven subitems evaluated as 
“very good” (e.g., 1.1), six as “good” (e.g., 1.2), four as “regular” (e.g., 
2.2), and one was not aplicable (4.4, regarding artistic production). The 
sunburst shows the distribution of strenghts across the five dimensions, 
and the evaluation report reflects that perception in the aggregation of 
results, attributing “very good” to dimensions 1 and 5, and “good” to the 
remaining three. After weighting the five-dimensional results, the PPG 
received grade four as its final result.

Aggregation and weighting of the assessment items, while trans-
parent through the public regulation of evaluation, have been a major 

problem in the process. For instance, Marques et al. (2020) performed 
a statistical analysis to map the probability for each of the five items to 
influence grade changes in the PPG assessed in 2017. The conclusion was 
that “scientific production” and “student body, theses/dissertations” had 
the most impact to achieve better grades, while “social insertion” was of 
no relevance across all 49 disciplines in CAPES evaluation. Regulations 
stated that item should count for at least 10% of the PPG grade, and every 
committee kept that at the minimum so that programs like the one in 
Bioinformatics could not benefit from the top performance it displayed in 
that dimension.

The objective of this study is not to discuss the quality of the as-
sessment form that was used during the quadrennial evaluation of 2017, 
especially since that has already been revised by Monteiro et al. (2019) 
for the evaluation planned for 2021. The goal here is merely to show that 
the evaluation process in Brazil has already been multidimensional, even 
though the results are not.
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ings on self-evaluation, proposing strategies for its adoption in the as-
sessment of PPG. The central concept was that each graduate program 
would implement a custommade process capable of capturing relevant 
aspects of its mission and objectives, including societal impact, inter-
national profile, and distinct scientific decisions. Furthermore, the pro-
posed Brazilian self-evaluation came from a grounded understanding of 
the SNPG and international inspiration. One of the highlighted countries 
was the Netherlands, where the group recognised self-evaluation as a 
unique process, as it is the core of the national assessment and a pivotal 
instrument leading to the improvement of the country’s research units.

The model currently in use to assess the quality of research in Dutch 
universities is based on six-year cycles, and it is known as Strategy 
Evaluation Protocol (SEP). An essential lesson from such a model is in 
its collaborative design since SEP is a joint effort by the Association of 
Universities in the Netherlands (VSNU), the Netherlands Organisation 
for Scientific Research (NWO), and the Royal Netherlands Academy of 
Arts and Sciences (KNAW). With a focus on three dimensions (viability, 
research quality, and societal relevance), a self-evaluation report is pre-
pared by research units in light of their mission and strategies. Reports 
can include appropriate indicators to support the presented narrative, 
but no uniform measure of success is prescribed. That means each unit 
can choose the best metrics that serve as evidence of its performance, 
provided they keep away from indicators such as the Journal Impact 
Factor (not allowed) and the h-index (strongly discouraged). An external 
assessment committee is then appointed to analyse the self-evaluation 
document and, after a site visit, an assessment report is produced (VSNU 
et al., 2020).

Another example mentioned by Verhine et al. (2019) comes from Fin-
land, where a benchlearning system was implemented. In it, developing 
research units could seek established ones for active interaction and 
commitment to mutual development (Leite et al., 2020). Such a strat-
egy would be very beneficial in an asymmetric country like Brazil, where 
distinct levels of scientific maturity are observed across PPG. Because 
of that, it would directly align with the working group’s proposal for a 
formative self-evaluation where complementary site visits could serve as 
the external assessment element but also as a means of support by more 
experienced PPG to developing ones (Verhine et al., 2019).

While Verhine et al. (2019) brought additional inspiration and pre-
sented a strong proposal for self-evaluation, the current implementation 
follows the path of the multidimensional model, with missed opportuni-
ties. For the current assessment cycle (2017–2020), self-evaluation has 
been relegated to adding two subitems to the new assessment form 
proposed by Monteiro et al. (2019). Each subitem – “strategic planning” 
and “self-evaluation” – would have a recommended minimal weight of 
10% only, putting the effort in danger of becoming statistically irrelevant 
to the final result, as Marques et al. (2020) measured to be the case for 
“social insertion” in the previous assessment form.

Verhine (2020) recognises that the initial implementation of self-
evaluation is very modest. The working group coordinator states CAPES’ 
Higher Education Council (CTC-ES) believed institutions should have 
time to adapt and build internal assessment infrastructures before the 
changes significantly impact their grades. The benefit of the initiative 
right now is in changing the institutional mindset so that a broader self-
evaluation model could be implemented in the future. That seems to be a 
sound decision for the 2021 evaluation. The problem is that the allegedly 
comprehensive multidimensional model is already planned for 2025, so 
why is the next level self-assessment not a part of that?

3.2 MISSED OPPORTUNITIES

Understanding how the evaluation has been organised around an 
assessment form reveals that the new multidimensional model changes 
very little in the process. The only real difference is that the results will 
come from one step before the usual final grade calculation. Thus, con-
sidering the inspiration from U-Multirank and its message against com-
posite scores and nontransparent aggregation, opportunities seem to be 
wasted in the Brazilian proposal.

As it happens in UMR, end-users should be able to select the indica-
tors (or subitems) that would help them understand the profiles of the 
graduate programs according to their interests. While this user-driven 
flexibility could increase the complexity of the evaluation process, it 
would nevertheless produce richer results. Besides that, the proposed 
rigidity of indicator selection imposed for all disciplines takes even more 
multi from the multidimensional.

When Moed (2017, p. 987) analysed five of the most prominent rank-
ings of today, he concluded that “a system should not merely present a 
series of separate rankings in parallel but rather a dataset and tools to 
observe patterns in multifaceted data”. Without that, a national evalua-
tion system that should strive to go beyond what university rankings can 
offer, ends up behind what U-Multirank already does.

While the Brazilian multidimensional evaluation should go beyond 
what has been proposed, it is crucial to recognise the multiple grade 
system as an advancement. The unique composite scores that aimed to 
define the quality of a graduate program were too outdated, and in previ-
ous evaluations a PPG with top performance in social insertion would not 
be valued as much as another with significant scientific production, as 
the weight applied to the items in the final grade was unbalanced: usu-
ally of 10% for the first and 35% for the later (CAPES, 2017). Why should 
a PPG’s primary mission always be expanding the frontiers of knowledge 
and never focus on regional or societal impact? A five-grade system is a 
modest but relevant step to allow graduate programs to find their own 
identities.

Regardless, the proposed model overlooks another significant op-
portunity: the lack of attention to self-evaluation. In its 28 pages, the 
proposal by the PNPG Committee (2020) dedicated only a single para-
graph to the issue, while it could be the most powerful instrument in a 
genuinely multidimensional assessment.

4 SELF-EVALUATION
As stated early in the paper, a self-evaluation strategy has been an 

integral part of the intended evolution of the Brazilian assessment of 
research and graduate education. When multidimensionality became a 
part of that, it was clear that the two initiatives should walk together, but 
this has not been the case so far.

According to Trevisol and Brasil (2020) there is little literature investi-
gating self-evaluation from the perspective of the SNPG, and the system 
had almost no experience with those practices. Despite higher educa-
tion institutions regular development of Institutional Development Plans 
(PDI), that knowledge was rarely applied in the planning and monitoring 
of PPG. Thus, while the working group created at CAPES to propose a 
self-assessment methodology for graduate programs faced a challenge, 
it also had the opportunity to build something new.

Through Verhine et al. (2019), the working group reported its find-
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ment each other and must be articulated in such a way as to heighten 
their potential individual effects.
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research activities. The Impact Reflection Instruments comprise a toolkit 
of evaluation instruments to assess societal impacts of participatory re-
search.2 We further shed light on practical experiences gained in struc-
turing and managing the bottom-up approach. As such, we provide a 
contribution to the description of advantages, challenges and possible 
solutions of this process, as well as requirements to ensure successful 
results. In doing so, it is intended to support others who want to imple-
ment a similar process. 

II BACKGROUND AND 
LITERATURE REVIEW3

II.1 DEFINITIONS AND CONCEPTS

II.1.1 WHAT IS SOCIETAL IMPACT?

Societal impact is often defined as “the demonstrable contribution 
that excellent research makes to society and economy” (UKRI website 
2021). It occurs through creating and sharing new knowledge and in-
novation, inventing new products, companies and jobs, developing new 
and improving existing public services and policy or enhancing quality 
of life and health (Smith et al. 2020). In contrast to scientific impact (i.e. 
impact that is generated by research within the scientific and discipli-
nary community itself), societal impact of research focuses on the effects 
and changes that research activities unfold beyond academia in other 
areas of life such as society, culture, public services, health or the envi-
ronment. This can include changes in practice, policy and legislation, as 
well as changes at the level of awareness, understanding and personal 
skill development (Smith et al. 2020). Definitions and types of societal 
impact, as well as understandings of “positive impact”, vary according to 
disciplinary traditions and fields (Reed 2016, Oancea 2013).

ABSTRACT

In recent years, an increased focus on societal impact of research un-
folding through productive interactions between stakeholders and 
participatory research processes has been seen. These complex in-

terventions call for more flexible and participatory evaluation processes. 
This paper sets out to describe the co-creative development of an Impact 
Model and Reflection Instruments by different stakeholders that make 
desired and expected societal effects of participatory research visible, 
and enable a systematic evaluation of these expected changes. 

The aim of the Impact Model and the (modular) set of Impact Reflec-
tion Instruments is first and foremost to support researchers in the plan-
ning and evaluation of societal impacts of their participatory research 
approaches. In addition, we share the design of the co-development 
phase and reflections that serve as practical guidance for evaluators 
who aim to apply theory-based models in participatory settings in other 
contexts. Finally, the Impact Model and Reflection Instruments aim to 
enable increased comparability across research projects with participa-
tory research approaches.

I INTRODUCTION
Societal impact unfolds through creative interactions, relationships, 

and dialogue with external stakeholders (Spaapen et al. 2011, van den 
Akker & Spaapen 2017). Participatory approaches – the active involve-
ment and engagement of stakeholders in research (Cargo & Mercer 
2008) – can therefore serve as an important lever to increase the societal 
impact of research.

But how can the societal impact of participatory research be evalu-
ated? Following a literature overview on existing evaluation approaches 
in the field of societal impact and participatory research, this paper pre-
sents the Impact Model and Reflection Instruments, which have been 
co-created bottom-up together with a diverse set of stakeholders.1 The 
Impact Model supports the planning of societal impact of participatory 
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1	 See: https://ois.lbg.ac.at/en/projects/impact > “Tools” > “The OIS Impact Model”
2	 See: https://ois.lbg.ac.at/en/projects/impact > “Tools” > “OIS Impact Reflection Instruments”
3	 For further details see:  https://ois.lbg.ac.at/en/projects/impact > “About” > “Our Mission” > “What is Societal Research Impact. A Short Literature Review”

https://ois.lbg.ac.at/en/projects/impact
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https://ois.lbg.ac.at/en/projects/impact
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researchers and non-academic actors along the research process are 
vital. Productive interactions refer to exchanges between researchers 
and stakeholders where both scientifically robust and societally relevant 
knowledge is produced and valued (Spaapen et al. 2011). Whenever 
these interactions lead to efforts by non-academic actors to use or apply 
research results – research is taken up into practice – they are produc-
tive. This means, productive interactions represent moments where so-
cietal stakeholders influence scientific actors and vice versa (Muhonen 
et al. 2019) and where both scientific and societal value is generated as 
a result.

The concepts of research uptake and productive interactions show 
that societal impact is less about a specific outcome or end product, but 
more about a process of relationship-building, dialogue and engagement 
with different research audiences throughout the research process. 
Therefore, co-production and collaboration between researchers and 
other stakeholders along the impact pathway usually accelerates the 
creation of societal impact of research (Phipps et al. 2016). Participatory 
research approaches, marked by interactive processes that aim to gener-
ate knowledge collaboratively through trust, dialogue and collaborative 
partnerships, can thus serve as important vehicles to achieve societal 
impact (Greenhalgh et al. 2016, Reed 2016). 

II.2 EVALUATING SOCIETAL IMPACT AND 
PARTICIPATORY RESEARCH

II.2.1 EVALUATING SOCIETAL IMPACT

In recent years, there has been an increasing shift of focus on the 
contributions and value of science for society - a focus on societal im-
pact of research (Bornmann 2012). However, societal impact of research 
proves more difficult to be attributed and evaluated than scientific im-
pact (Smith et al. 2020). Challenges include causality and attribution due 
to complex environments and simultaneous developments, as well as 
long time spans for societal impact to unfold (Felt & Fochler 2018). Basing 
impact evaluation on simplistic, linear assumed relationships between 
research evidence and positive societal change is thus unwise (Felt & 
Fochler 2018, Smith et al. 2020, Rymer 2011). Evaluation approaches 
thus have to be considered carefully, as they can lead to unintended 
consequences of incentivizing, measuring and rewarding impact (Smith 
et al. 2020). 

In the context of societal impact evaluation, evaluation methods are 
best understood as the process of collecting, contextualizing and inter-
preting data to assess significance, reach and attribution of societal im-
pacts from research (Reed et al. 2021, Bornmann 2012). They include 
quantitative measurements, qualitative approaches in form of narrative 
accounts and case studies and approaches that emphasize interaction, 
communication patterns and knowledge mobilization between research 
and societal stakeholders. 

Following a typology provided by Reed et al. (2021), three major 
evaluation approaches of societal impact are known: 

•	 Systems analysis methods are usually used ex-post to examine 
whether a particular research activity or project was necessary 
to cause or make a significant contribution to societal impact. 
They combine a range of qualitative (e.g. interviews, question-
naires, focus groups) and quantitative (e.g. process-based mod-

II.1.2 WHAT IS PARTICIPATORY RESEARCH?

Participatory research refers to actively involving and engaging 
stakeholders in the research process through various research designs, 
methods and frameworks (Cargo & Mercer 2008). Rather than subjects 
of research, stakeholders become part of the research process (Vaughn & 
Jacquez 2020); research is not carried out ‘to’, ‘about’ or ‘for’, but ‘with’ 
or ‘by’ them (Hayes et al. 2012). Stakeholders can participate in various 
stages along the research cycle (Hoekstra et al. 2020) and hold various 
degrees of power (Arnstein 1969).

Participatory approaches in science and research share overlaps with 
related concepts from different research fields and contexts, including:

•	 Open Innovation in Science (OIS), an umbrella term which refers 
to ‘opening up’ the scientific process through various strategies, 
such as applying open innovation approaches from business 
and industry (Beck et al. 2020). OIS is often also referred to in 
the context of Open Science and Open Data in Science, where 
the focus is specifically on the free use, re-use, distribution and 
publishing of scientific knowledge without legal, technological 
or social restrictions.

•	 Citizen Science, originally coined as a method to generate large 
amounts of data (Bonney et al. 2009), now applied more gen-
erally as an intentional engagement of the public in scientific 
research (Philips et al. 2018)

•	 Participatory Action Research, where researchers and practi-
tioners collaborate to enable action (Baum et al. 2006)

•	 Transdisciplinary Research, describing efforts by researchers 
from different disciplines as well as external stakeholders, work-
ing jointly to create new conceptual, theoretical, methodologi-
cal innovations that integrate and move beyond sectorial and 
discipline-specific approaches to address a common problem 
(Klein 2013)

•	 Responsible Research and Innovation (RRI), widely used in the 
context of the European Union, which aims to foster inclusive 
and sustainable research and innovation through co-creation 
and co-production with society (Owen & Pansera 2019)

•	 Patient Engagement or Public and Patient Involvement, which, 
although lacking a common definition, refers to the active in-
volvement of patients in health care (Gallivan et al. 2012)

II.1.3 THE CONTRIBUTION OF PARTICIPATORY RE-
SEARCH TO SOCIETAL IMPACT

For scientific expertise to move into practice and policy settings, 
where it can progress towards societal impact, it needs to be dissemi-
nated and mobilized (Phipps et al. 2016). Only when research evidence, 
tools and methodologies are used to inform policy or practice outside a 
purely academic setting, it can unfold societal impact and have an ef-
fect on the lives of beneficiaries. This concept is referred to as Research 
Uptake (Phipps et al. 2016). Implementation and practical use of research 
findings are thus dependent on non-academic partners and stakeholders 
applying and using them. 

Societal impact unfolds in a non-linear way along different pathways 
– the Pathways to Impact. The process of creation is thus inherent to 
the societal impact produced. In order to achieve research uptake and 
thus ultimately achieve societal impact, productive interactions between 
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Literature largely calls for a mixed methods approach to evaluate par-
ticipatory research (e.g. Kieslinger et al. 2018, Barber et al. 2012, Wehn 
et al. 2021). Evaluation of participatory research could thus consist of a 
combination between different methods such as observations, qualita-
tive interviews, quantitative surveys, statistics, focus groups and docu-
ment analyses (Kieslinger et al. 2018, Wehn et al. 2021).

Reed et al. (2018) suggest that some methodologies common in 
societal impact evaluation could also serve to evaluate participatory re-
search. For example, Theory of Change approaches (e.g. logic models) 
could be used by structuring them around the goal pursued with the 
engagement. Contribution analyses could provide an account of the con-
tribution story of participatory research for each stage of the pathway. 
Finally, outcome mapping could help to identify the changes desired 
in participating partners, develop strategies to achieve them and then 
monitor these changes to track them (Reed et al. 2018).

There are no commonly established indicators to evaluate participa-
tory research (Kieslinger et al. 2018) and specific indicators provided in 
participatory research evaluation frameworks are scarce (Wehn et al. 
2021). 

II.2.3 PARTICIPATORY EVALUATION

Participatory evaluation refers to situations where stakeholders of a 
program or policy are involved in evaluation decision-making and reports 
together with an external evaluator (Turnbull 1999). Thus, participatory 
evaluation is conducted through a partnership between professional 
evaluators, as well as practitioners, policy decision-makers or the inter-
ested public of a program or policy (Cousin & Whitmore 1992). Partici-
patory research approaches call for participatory evaluation. Bornmann 
(2012) argues that qualitative evaluation of societal impact should not be 
dominated exclusively by scientists, as they often have trouble discern-
ing the societal impact of research. Instead, researchers and external 
stakeholders should jointly evaluate participatory research.

On the one hand, participatory evaluation increases the likelihood 
of the use of evaluation results and provides a voice to often unheard 
groups, which enriches public debate. However, poor quality evaluation 
through unbalanced participation or unresolved conflict decreases the 
likeliness of results to be used (Plottu & Plottu 2011). While evidence 
of benefits of participatory evaluation on learning, evaluation capacity 
building or the use of evaluation can be found, contradictory or unin-
tended effects are also documented (Smits & Champagne 2008). For 
participatory evaluation to be effective, the process needs to be properly 
managed so as to ensure a balanced expression of viewpoints among 
participants (Plottu & Plottu 2011).

II.2.4 THEORY OF CHANGE APPROACH

To respond to the complex nature of evaluating the societal impact 
of participatory research, more flexible evaluative approaches, such as 
developmental (e.g. Patton 1994) or realist (e.g. Pawson & Tilley 1997) 
evaluations are required. Theory-based evaluations, which identify and 
test causal processes, are particularly suitable to evaluate research con-
tributions in complex systems and thus provide potential to evaluate 
participatory research and research that crosses disciplinary boundaries 
(Belcher et al. 2020). Recommended and widely used in practice in both 

els such as modelling techniques) research methods to allow 
a detailed understanding and mapping of causal links from re-
search to impacts (Reed et al. 2021).

•	 Indicator-based approaches are often used for societal impact 
planning at the beginning of or before the start of a research 
activity (Reed et al. 2021). At the heart of these are Theory of 
Change approaches (e.g. logic models), linking resources and 
activities to outputs, outcomes and impact through causal 
chains and equipped with indicators (Reed et al. 2021) (see 
chapter 2.4). One prominent example is the Payback Framework 
mostly used in a health service research context (Donovan & 
Hanney 2011, Bornmann 2012).

•	 Textual, oral and arts-based methods build impact narratives and 
cases detailing in how far research activities were necessary 
to cause societal impact using multiple sources of evidence for 
attribution (Reed et al. 2021). Textual methods (e.g. qualitative 
data from interviews and focus groups) enable a more nuanced, 
subjective understanding of lived experience and values (Reed 
et al. 2021). Arts-based methods (e.g. participant observation, 
oral history and storytelling, as well as poetry, fiction, dance, 
theatre) are especially fruitful in situations where access to the 
emotional realms of life is desirable or when working with vul-
nerable groups (Reed et al. 2021).

II.2.2 EVALUATING PARTICIPATORY RESEARCH

With an increase in participatory research practices, evaluating such 
endeavors becomes increasingly important to justify the resources in-
vested and show proof of the multitude of potential they promise (Bar-
ber et al. 2012, Kieslinger et al. 2018, Reed et al. 2018). However, due 
to the non-linearity and complexity of participatory research processes 
and pathways, evaluation is challenging or even not feasible (Reed et al. 
2018, Barber et al. 2012). 

The evaluation of participatory research can focus on the design and 
process or on the outcome and impact of participatory research (e.g. 
Kieslinger et al. 2018, Boivin et al. 2018, Reed et al. 2018). Impact can be 
separated into different domains: In a recent screening of relevant litera-
ture in the field, Wehn et al. (2021) distinguish between societal impact, 
economic impact, environmental impact, science and technology impact 
and governmental impact. Most evaluation frameworks aim to assess 
the field of societal impact where differentiations are made between the 
impact on individuals and collective impact. Drawing from practice, Bar-
ber et al. (2021) find that evaluating the impact of participatory research 
on individuals (e.g. researchers, members of the public) is more feasible 
than evaluating the overall quality, usefulness or large-scale impact of 
participatory research. Individual-level societal impact indicators could 
include indications of new knowledge or skills, challenged assumptions 
or deepened understanding.

While the evaluation of design and process of participatory research 
is not the main focus of this paper, it should be noted that evaluating the 
design of participatory research processes early on could allow for an 
adaptation, which in turn improves the delivery or outputs of them and 
thus increases the likelihood of impacts arising from it (Reed et al. 2018). 
In practice, participatory processes are evaluated more often, while out-
comes, if reported, are mainly self-reported and perceived (Boivin et al. 
2018, Bührer et al. 2021).
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III.2 ANCHORAGE IN LITERATURE

To develop the Impact Model, we focused on societal impacts, rather 
than scientific impacts. In line with the recommendation formed by 
Barber et al. (2012), we focused on societal impacts on an individual 
scale. As previously suggested (see chapter 1.3), we adhere to societal 
impact concepts suggesting that collaborative partnerships will lead to 
an increased relevance of research findings and an increased motiva-
tion to use and apply these findings in (institutional) practices. Therefore, 
we consider the pathway of societal impact through individuals a valid 
instrument to achieve research uptake and thus societal impact on a 
collective and institutional level. At the same time, the perspective of 
societal impact through the lenses of individuals allows for a more direct 
and practical implementation of the Reflection Instruments.

As Theory of Change approaches are common in both the evaluation 
of societal impact and of participatory research (Reed et al. 2018, Reed et 
al. 2021), we decided to follow the structure in the development process 
of the Impact Model. For the development of the Reflection Instruments, 
we aimed to have a mixed-methods approach represented as recom-
mended in literature (e.g. Wehn et al. 2021, Reed et al. 2021, Staley 
2015). While we were aware of the multitude of challenges in evalu-
ating societal impact, such as the time lag between the participatory 
research conducted and the societal impact unfolded (see chapter 2.1), 
we wanted to focus on practicability and usability of the Impact Model 
and Reflection Instruments for researchers. Therefore, we decided to rely 
on Reed et al.’s (2018) suggestion that the evaluation of the design and 
process of the participatory research project can ultimately increase the 
likelihood of impacts arising from them, as interventions throughout the 
process are made possible. The development of Reflection Instruments 
was thus aimed to enable a use during the process of a participatory re-
search project. This is where collecting data is most feasible for research-
ers and the information the data provides serve as important anchors for 
societal impact.

Many frameworks are developed top-down rather than co-created 
beyond the piloting phase (e.g. Boivin et al. 2018). While the last step 
– refining and sharpening the indicators of the Reflection Instruments 
– was not conducted collaboratively, we tried to go a step further than 
merely piloting the Impact Model and Reflection Instruments collabo-
ratively and also involved our stakeholders in identifying and defining 
methods and indicators. This step was particularly new, as non-evalua-
tion experts were invited to develop evaluation tools.

III.3 THE DEVELOPMENT PROCESS

To develop the Impact Model, as well as instruments and methodolo-
gies to reflect on the impact elements, we worked together with Measury4, 
a social research organization, who supported us in the design and im-
plementation of the co-creative process.

societal impact evaluation and participatory research evaluation are 
Theory of Change approaches (Reed et al. 2018, Reed et al. 2021).

Theory of Change approaches show how different resources, inputs 
and activities are linked to specific outputs, outcomes and overall impact 
and objective. They trace causal chains from research to impact based on 
anticipated logical frameworks or a Theory of Change. They involve the 
identification of activities, impact indicators and research objectives, ei-
ther through an expert-led top-down or co-creative bottom-up approach 
with relevant stakeholders. One advantage is their ability to standardize 
the collection of data in the creation of case studies that are easily com-
parable and thus transferrable to different disciplinary contexts (Reed 
et al. 2021).

Theory of Change approaches can be used as an integrative frame-
work for the design and analysis of evaluations using multiple methods. 
Data from multiple methods can be analyzed and interpreted together in 
order to enable greater insight into a program’s operations and effective-
ness (Caracelli & Greene 1997). 

III THE IMPACT MODEL AND 
REFLECTION INSTRUMENTS

This chapter explores the intention and goal as well as the approach 
used – based on the reviewed literature – to develop an underlying 
model for evaluating societal impacts. It further details the development 
process of the Impact Model and the Reflection Instruments.

III.1 INTENTION AND GOAL

The Ludwig Boltzmann Gesellschaft Open Innovation in Science Cent-
er (LBG OIS Center) is a Competence Center and a leading international 
hub for investigating and experimenting with Open Innovation research 
practices. Since its foundation in 2016, the LBG OIS Center has been 
supporting and enabling researchers in applying participatory research. 
In the course of our work, we wanted to know: (a) How do we know that 
participatory research leads to societal impact and, most importantly (b) 
what changes does participatory research lead to. Rather than evaluat-
ing the overall societal impact of a specific participatory research project, 
we wanted to find a mechanism to evaluate effects of the participatory 
approach used in a research project. This would allow us to draw com-
parison on the societal impact of participatory research projects (due to 
the participatory methods applied) across all fields and disciplines.

Therefore, we set out to co-creatively develop a comprehensive 
Impact Model for participatory research that would describe how par-
ticipatory research leads to societal changes and, ultimately, societal 
impact. In addition, we wanted to develop an evaluation toolset (that 
we called Reflection Instruments) to systematically evaluate these so-
cietal changes. The resulting Impact Model should help researchers to 
plan their participatory research projects and to identify societal impacts. 
The Reflection Instruments, meanwhile, should support them in estab-
lishing simple and practicable mechanisms to receive regular feedback 
on whether and in how far these societal changes are being achieved 
through their participatory research. 

4	 See: https://www.measury.eu/
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The second co-creative workshop in February 2019 brought three 
stakeholder groups from within and outside the Austrian research 
context to the table: policy-makers, government actors who formulate 
policies and thus influence the use of participatory research approaches 
(e.g. by passing laws), funders, who provide funding and thus influence 
the use of participatory research approaches (e.g. by defining funding 
criteria), and the media and thought leaders, non-governmental organi-
zations, journalists or other activists representing civil society at large 
and thus influence the use of participatory research approaches (e.g. 
by promoting their value). Due to the macro-perspective of these stake-
holder groups, no specific research project was used as a basis for ap-
plication; rather, participatory research and its long-term effects on the 
political and societal landscape in general were considered.

In the workshops, participants brainstormed desired changes from 
participatory research in small groups. Then, they structured and devel-
oped pathways together. The effects identified in both workshops were 
then synthesized and laid out in a unified Impact Model, which under-
went several feedback cycles and was continuously refined and sharp-
ened. The Impact Model was then transferred to a playful illustration 
with symbols for each element, corresponding definitions and affected 
stakeholders.8 It encourages a deepened discourse with the different 
pathways to impact of research involvement methods. 

III.3.1 DEVELOPING THE IMPACT MODEL

Based on the theoretical concept of the Theory of Change and a 
stakeholder mapping process, two co-creative workshops were designed 
around the question “What effects should participatory research ap-
proaches have”. To reflect on this question, four initiatives of the Ludwig 
Boltzmann Gesellschaft (the initiative Crowdsourcing Research Questions 
in Science, the interactive workshop design Ideas Lab, two capacity 
building programs, open governance structures5) were chosen as exam-
ples to guide the process.

The first workshop was held in November 2018 and brought three 
stakeholder groups from within and outside the LBG to the table: re-
searchers, who work with or are affected by participatory research ap-
proaches, practitioners, who are affected by participatory research ap-
proaches (e.g. professionals who apply research results in practice) and 
the community, such as patients or the public affected by participatory 
research approaches (e.g. by providing expert knowledge). To enable the 
application process of a complex topic, the activities of the mental health 
research groups D.O.T. – The Open Door6 and Village7 were used as a 
basis for application during the workshop. All workshop participants had 
had previous experience with participatory research in different roles 
and could therefore speak from personal experience of changes arising 
due to participation. 

5	 See: https://ois.lbg.ac.at/en 
6	 See: https://dot.lbg.ac.at/
7	 See: https://village.lbg.ac.at/
8	 See: https://ois.lbg.ac.at/en/projects/impact > “Tools” > “The OIS Impact Model”

Figure 1 The Impact Model (see footnote 7 for higher resolution picture)

https://ois.lbg.ac.at/en
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cies, behavior and life circumstances of all stakeholders and, ultimately, 
societal uptake and impact. They include:

•	 Participation Check: A template for a short questionnaire that 
provides instant feedback after all participatory research activi-
ties (e.g. workshops, meetings) on the design of these partici-
patory research approaches based on quality criteria defined in 
the Impact Model. 

•	 Desk Research: A guideline with suggestions for data to be col-
lected in low-effort desk research (e.g. social media or website 
analysis, participant lists) as a basis for regular analyses. 

•	 Qualitative Interviews with Experts of Practice and Re-
searchers: Two templates for qualitative interviews with both 
Experts of Practice (i.e. all practitioners, members of the public 
or policy makers involved in the research project) and research-
ers to be applied mid-way through the project. These interviews 
provide valuable insights to adapt and improve the project de-
sign.

•	 Guided Team Reflection: A guideline for discussion items for 
an internal reflection meeting of the research team responsible 
for designing the research process at later stages of the pro-
cess. The aim is to reflect on the involvement process and iden-
tify late-stage interventions and implications for future research 
projects.

•	 Quantitative Surveys with Experts of Practice and Research-
ers: Two questionnaire templates for both Experts of Practice 
(i.e. all practitioners, members of the public or policy makers 
involved in the research project) and researchers to be applied 
at the end of the project. The aim is to provide insights into 
the experience of the entire involvement process, as well as to 
uncover short-term effects and impacts.

•	 Focus Group: A guideline and question template for a focus 
group reflection meeting with a selected group of stakehold-
ers to be applied a year after the project has ended. The aim is 
to uncover medium- and long-term effects and impacts of the 
involvement process. 

The Reflection Instruments can be used as a complete evaluation of 
the participatory research approach applied in a research project. How-
ever, they are flexibly designed and can also be used interdependently 
(e.g. one instrument only). In addition, each element (e.g. each question 
of the qualitative interview guideline or the quantitative survey) of the 
Reflection Instruments is specifically coded in line with the change ele-
ments of the Impact Model. This means, questions can be selected in 
line with what changes the organizers of the participatory research ac-
tivity are primarily intending to address. To make planning an evaluation 
of participatory research easier for research teams, on the interactive 
website each change element of the Impact Model can be selected and 
possibilities for its evaluation with different methodologies of the Reflec-
tion Instruments will be displayed.

The Impact Model consists of different elements: first, it demon-
strates what quality criteria participatory research approaches should 
fulfill (Output / Level 2) to allow effective participation. Once involve-
ment takes place (Output / Level 3), it shows how this involvement will 
lead to a change in awareness, knowledge, attitude, motivation, skills 
(Outcome / Level 4), change in actions and behavior (Outcome / Level 5), 
and, finally, change in the life circumstances (Outcome / Level 6) of all 
participants involved in a participatory research process. Together, these 
effects foster more societally relevant research and lead to a higher prob-
ability of societal uptake of research results (Impact / Level 7).

To test the Impact Model, we invited the LBG research group Village 
to apply the model to their research approaches. The research group 
Village aims to support children of mentally ill parents through build-
ing networks of formal and informal support systems in Tyrol. In the co-
development phase of the research group, the research team involved 
practitioners in designing these practice approaches and tools in order to 
identify support structures for children with mentally ill parents. The ap-
plication of the Impact Model to practice introduced an additional impact 
element and allowed to refine existing definitions in the Impact Model.

III.3.2 DEVELOPING THE REFLECTION INSTRUMENTS

To derive useful methodologies and instruments to evaluate and re-
flect on the impact elements of the Impact Model, we worked together 
with an ongoing participatory research project: the mental health re-
search group Village and participants of their co-development process. 
In a co-creative workshop with participants of the involvement process 
in November 2019, we worked with researchers – who set up and were 
involved in the co-development process of the LBG research group Vil-
lage and practitioners –, experts of practice (e.g. social workers, psy-
chologists) – who were involved in the co-development process of the 
research group Village –, as well as community members (i.e. patients 
and the public). The challenge we faced was to co-develop evaluation 
approaches together with non-evaluation experts. In order to do this, 
we asked participants of the workshop to consider each change element 
individually and ask themselves how they saw this change unfolding in 
their own experience in the participatory process. After collecting ex-
amples from their own experience, they then brainstormed ways and 
methods how this change could be seen and thus evaluated. In addition, 
they were specifically asked to raise expectations on the kind of informa-
tion that is meaningful to them. Then, participants selected a change 
element and built and pre-tested prototypes of Reflection Instruments.

Based on the input received from participants of the participatory 
research process at the research group Village and in line with the lit-
erature (e.g. Reed et al. 2018), we used a mixed-methods-approach to 
evaluate the different change elements of the Impact Model.  These 
change elements serve as a basis for the Impact Reflection Instruments: 
a set of different instruments to be used at different time points along a 
research project applying participatory research approaches.9 Together, 
the Reflection Instruments provide a comprehensive picture of the extent 
to which these methods lead to changes in awareness and competen-

9	 See: https://ois.lbg.ac.at/en/projects/impact > “Tools” > “OIS Impact Reflection Instruments”
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Change approach, which has been tried and tested in different contexts, 
provided a lose structure for orientation, but still allowed for a highly 
individualized development of the contents: The input-output-outcome-
impact structure enabled stakeholders with very different backgrounds 
(some had more, some less contact with the topic) to think about the 
pathways to impact in a structured way, but gave flexibility in determin-
ing what these changes may be. 

Along the development process, we experienced some challenges: 
first, we needed to enable diverse stakeholder groups with different 
ties to the topic to speak the same language. We decided to split up 
the co-development process of the Impact Model into two workshops 
to allow us to keep a certain level of depth by grouping our stakehold-
ers in (somewhat) similar groups (see chapter III.3.1). This stakeholder 
differentiation approach worked well: though the two workshops to 
develop the Impact Model were structured differently due to different 
target groups and their different experiences and touchpoints, their 
results – i.e. the change elements developed - complemented each 
other after some language and wording adaptations. A second chal-
lenge we experienced was inviting non-evaluation experts to contribute 
to developing evaluation methods in the third workshop. We solved 
it by asking participants for personal examples for each change level, 
so as to deduce ways and methods of evaluating these experienced 
changes without participants needing expertise in the field of evalua-
tion. This strategy was successful and shows that involving non-experts 
of evaluation in developing evaluation methods can work with the right 
translation strategies. The added benefit of this approach was that we 
simultaneous uncovered several effects of the participatory research on 
participants in their practice example that had not yet been known to 
the research group Village. 

In applying the Theory of Change to practice in the co-creative devel-
opment of the Impact Model, we identified several success factors: first, 

Figure 2 Timeline of Reflection Instruments

III.4 REFLECTION AND LEARNINGS

In this paragraph, we aim to provide our reflections on two aspects: 
first, we want to shed light on the advantages and challenges we faced 
in the process of applying the Theory of Change. Evaluators who aim to 
use this approach should gain insights into our experiences to better 
manage change processes in the future. Second, we want to highlight 
what the outcome of our process – the Impact Model and Reflection In-
struments – can be used for in participatory research practice and where 
limitations apply. 

III.4.1 REFLECTIONS ON MANAGING THE LBG IMPACT 
MODEL BASED ON A THEORY OF CHANGE PROCESS

Developing the Impact Model and Reflection Instruments using the 
Theory of Change approach had several advantages: first, the use of the 
Theory of Change structure enabled a co-creative development which 
represented diverse views. Perceptions on the (desired) changes and 
societal impact of participatory research can differ across stakeholder 
groups (researchers, for example, can wish for different societal changes 
than relevant for the involved public). The Theory of Change approach 
made it possible for all voices to be heard and considered. Enriching dis-
cussions and feedback loops fostered through the diverse representation 
of stakeholder groups, particularly refining wording and definitions, led 
to in-depth reflections and ultimately deeper understanding of the topic. 
Overall, this led to a more comprehensive model. Second, the Theory 
of Change approach allowed for a non-biased and bottom-up approach: 
Rather than top-down suggesting how participatory research leads to 
societal change and the subsequent risk of bias, we were able to develop 
expected pathways to impact from the beginning. Third, the Theory of 
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Model and Impact Reflection Instruments offer a new angle on theory-
based evaluation: rather than focused on a specific research project or 
a research discipline, the Impact Model and Impact Reflection Instru-
ments systematically uncover societal changes due to the participatory 
research approach applied. They therefore provide increased comparabil-
ity to participatory research across different disciplines and fields.

The Impact Model and Reflection Instruments are designed for re-
searchers and research teams as a useful tool to plan and establish feed-
back mechanisms in a simple and practical way. Reflection Instruments 
do not replace a thorough and academically rigid external evaluation, but 
should rather provide immediate feedback through monitoring through-
out and after the participatory research activities. Researchers should be 
enabled to strategically plan for the societal impact of their participatory 
research activities, as well as to autonomously receive feedback. This 
should empower them to continuously strive for and improve the societal 
impact orientation of their participatory research so as to increase the 
chances of research uptake and societal impact.

III.4.3 LIMITATION AND NEXT STEPS

The strong orientation towards practicability and usability of the Im-
pact Model and the Reflection Instruments explains why their develop-
ment relied largely on a bottom-up approach based on practical experi-
ence and examples. While the Theory of Change approach provided a 
strong structure, we purposefully did not rely on existing measurement 
frameworks in literature, but deliberately decided on a purely bottom-up 
approach to develop Reflection Instruments and its indicators. Although 
the literature is inconsistent, this approach could create tension with 
existing frameworks. What is more, while the input of stakeholders in-
volved in the development of the Impact Model largely overlapped, the 
quantity of stakeholders involved was limited. Finally, the practice orien-
tation towards a specific project in the development of the Impact Model 
and Reflection Instruments facilitated the process, but this close prac-
tice-oriented view may have led to blind spots in fields not represented 
in the co-development process. The Impact Reflection Instruments were 
initially set out to be applied and tested in a pilot run in cooperation 
with the LBG mental health research group Village. However, due to the 
developments of the Covid-19-pandemic, these plans had to be put on 
hold. Thus, it remains to be seen whether the Reflection Instruments can 
be useful and applicable to different participatory research projects in 
different contexts.

To validate the applicability of the Impact Model and Reflection In-
struments in other contexts, we therefore aim to test them in different 
participatory research projects across various fields and disciplines, con-
texts and operating under different scopes and time spans. The aim is to 
identify whether the Reflection Instruments provide valuable feedback 
for a variety of application contexts and to refine them further to respond 
to varying demands that may arise in the application process.

IV CONCLUSION
Societal impact of research receives increasing attention across dif-

ferent national research landscapes as the wider benefits and impacts of 
research activities for societies at large come into scope. Despite discipli-
nary differences in impact definitions and evaluations, there is a general 

the mindset behind such a process is key. Unless organizers consciously 
decide to let go of power and control and transfer it to participants, they 
are likely to remain dominant of the agenda and will not benefit from the 
different perspectives involved. This requires a true understanding of the 
aims and the process, buy-in from all team members and challenges tra-
ditional leadership roles. Second, excellent facilitation skills are required. 
Our aim was complex and needed a careful translation to the context of 
our stakeholders, clear processes and structures and well-defined tasks 
so as to enable high-quality input of participants. We recommend using 
an external (expert) facilitator so as to enable the different stakehold-
ers to speak at eye-level (in line with Plottu & Plottu 2011), while allow-
ing the organizers of the process to step back. In our case, we highly 
benefitted from an external facilitator guiding the process with exten-
sive knowledge on the Theory of Change, but from a different field and 
context. As the facilitator was not affiliated to any of the stakeholder 
groups present, they provided an outsider view, which prevented bias 
and conflict. Third, a proper Theory of Change process requires resources 
and dedication. In our case we had to pay meticulous attention to detail 
in the use and connotation of certain words when naming and defining 
each impact element. This reflection process required us to regularly step 
back, review and revisit the Impact Model at a later stage to ensure a 
balanced view. This took more time than anticipated. These implementa-
tion costs should be considered in advance. Finally, we used the Theory 
of Change approach to develop an Impact Model and Reflection Instru-
ments that would allow a comparison between different participatory 
research projects on the basis of the participatory research approaches 
applied. Applying the framework to a specific research project, however, 
would mean that a direct comparison of evaluation results across dif-
ferent research projects is made more difficult, meaning comparability 
and transferability can be impaired. This tailored approach makes sense, 
as the Theory of Change approach particularly enables an impact ori-
entation of a research project, which can differ strongly even within a 
specific field. Yet, being aware of this downside should allow a proper 
consideration if the purpose of the Theory of Change approach fits the 
aim. To enable an impact-oriented view, a project could also apply certain 
principles of a Theory of Change structure, rather than fully embracing 
the whole process.

III.4.2 PRACTICAL USE

Researchers can use the Impact Model to plan the societal impact 
of their participatory research activities. The model allows to explore dif-
ferent change levels in participants, which ultimately lead to research 
uptake and societal impact of participatory research. The Reflection In-
struments, at the same time, provide a set of different methods and tools 
to evaluate these societal changes. They can be used as a complete set 
or selectively (e.g. by merely integrating specific question items into ex-
isting evaluation instruments). Moreover, the planning tool – the interac-
tive Impact Model – allows to explore how each of these changes could 
be evaluated individually. Therefore, researchers can select the anticipat-
ed changes most important to them. Each change is backed with various 
evaluation suggestions using different methodologies. Researchers can 
thus easily integrate individual evaluation items into existing evaluation 
instruments and structures (e.g. mandatory evaluations), making use of 
them for their own purpose. As they are deduced from real-life practice 
examples, they are easy to implement into practice. Finally, the Impact 
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relationship between science and society is at the core of RRI which 
aims to embed responsibility as a core value in research and innova-
tion processes and cultures (European Commission, 2014; Lindner et al., 
2016; Bogner et al., 2015). Generally speaking, RRI intends to create a 
new and improved relationship between science and society. The EC de-
fines RRI as “a process where all societal actors (researchers, citizens, 
policy makers, business) work together during the whole Research and 
Innovation (R&I) process in order to align R&I outcomes with the values, 
needs and expectations of European society” (von Schomberg 2013). RRI 
has also been defined as “... a transparent, interactive process in which 
societal actors and innovators become mutually responsive to each other 
with a view on the ethical acceptability, sustainability and societal desir-
ability of the innovation process and its marketable products.“ (Call FP7-
SiS-2012-1). Scholars like Stilgoe et al. (2013) emphasize four integrated 
dimensions that characterize RRI, namely anticipation, reflexivity, inclu-
sion, and responsiveness.

The Commission has promoted the concept of RRI in a number of 
ways: First, through research funding under the various EU Framework 
Programmes. Here, the naming of the relevant programme pillars un-
derscores the changing understanding of science-society relations that 
have evolved: from Science and Society (SaS, Framework Programme 6) 
to Science in Society (SiS, Framework Programme 7) all the way up to 
Science with and for Society (SwafS, Horizon 2020). While “SaS” could 
still be interpreted as two separate subsystems interacting with each 
other, “SiS” already implies close interpenetration. Finally, “SwafS” 
emphasizes both the normative (for) and the participatory (with) com-
ponents. Horizon Europe integrates the science-society relationships, 
namely to engage and involve citizens and civil society organisations, in 
different regards, as part of the Horizon Europe Regulation and Specific 
Programme, as an excellence criterion and as element in the key impact 
pathways. 

In the following, we show that normative orientation is associated 
with specific challenges, as it involves a cognitive bias towards benefits, 
without at the same time pointing out potential negative effects.  

ABSTRACT

In this paper, we show how the policy concept Responsible Research 
and Innovation (RRI) intends to offer added value to scientific re-
search processes and its manifold results and how these anticipated 

benefits can be measured. We set out to address the recognized chal-
lenge of impact monitoring for projects working with RRI by developing a 
template that can pay attention to the so far hardly considered outputs, 
outcomes and impacts of a particular RRI project. Its usage goes be-
yond monitoring and evaluating purposes at the end of a project, as our 
proposed set of indicators can provide scholars and practitioners with 
guidance and inspiration in the early design or implementation phase of 
a project. From a policy-making point of view, this paper also highlights 
that developing monitoring and evaluation systems can significantly 
profit from stakeholder engagement and co-creation approaches, add-
ing a bottom-up perspective to top-down suggestions of the research 
funders.

EMBEDDING RESPONSIBILITY IN EUROPEAN RE-
SEARCH AND INNOVATION PROJECTS 

In recent years, various societal drivers have increased the pressure 
on the science system to legitimize the use of public funds. Typically, it is 
no longer deemed sufficient to achieve goals intrinsic to research, such 
as contributing to the development of theory and methods or achiev-
ing knowledge gains. Instead, the contribution that research makes to 
solving problems matters, especially for major societal challenges. This 
debate is strongly linked to keywords such as Sustainable Development 
Goals, Societal Impacts, a “New social contract of science”, and also in 
particular concepts that aim to improve the relationship between science 
and society (Gibbons, 1999; Demeritt, 2000; Reale et al., 2015; Martin, 
2011; von Schomberg, 2013). 

As regards the latter, the concept of responsible research and innova-
tion (RRI) that was initiated and promoted by the European Commission 
(EC), has gained particular attention. The strengthened and improved 
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1	 The Higher Education Institutions and Responsible Research and innovation (HEIRRI) project aimed to bring the concept of RRI into the educational system 
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MEASURING THE IMPACTS 
OF RRI - A CHALLENGING 
ENDEAVOR

In recent years, there have been several attempts to measure the 
impacts of RRI in the context of EU projects and programmes. The EU 
project RI-Paths, for example, has compiled various indicators to meas-
ure societal impacts of research infrastructures. These indicators show 
various references to the RRI concept as developed by the EC, focusing 
on different so-called RRI keys (Public Engagement, Ethics and Govern-
ance, Gender Equality, Science Education and Open Access). Specifically, 
the RI pathway indicators mention the aspects of open access, public 
engagement, science communication and gender equality (Helman et 
al., 2020, p. 16). Moreover, the EU Expert Group on Monitoring the EU 
Framework Programmes (2018) has proposed “citizen engagement” as 
part of the Key Impact Pathways. The reason why citizen engagement 
is understood as a relevant impact dimension is that participatory pro-
cesses are considered as important for legitimacy, accountability and 
transparency of research and innovation (ibid.). 

However, in contrast to these practical suggestions and recom-
mendations, there are still critical voices that warn against specifying 
indicators too quickly, for example the fteval Working Group on Impact 
Assessment:  “a limited set of indicators will not do justice to the multi-
dimensional character of the undertaking. The relationship between sci-
ence and society must be considered in all of its dimensions, bearing in 
mind that this relationship is embedded in a complex system of formal 
and informal interactions that are open to change over time. RTI policy 
interventions to create and maintain such interactions are themselves 
important mechanisms for opening a space to shape the relationship 
between science and society and define collaboratively the benefits of 
this relationship”9. Nonetheless, despite these efforts, there is still need 
for a framework to impact monitoring for projects working with RRI that 
is more comprehensive and sensitive to the specificities of RRI impacts. 

THE MONITORING / 
EVALUATION TEMPLATE 

To address this challenge and need, we propose a framework of 
measuring the short-, medium- and long-term results of RRI that revolves 
around the question how the scientific, economic, societal and demo-

ESTABLISHING AN 
RRI ECOYSTEM 

With the help of research funding, an RRI community of experts has 
emerged with numerous projects that, in addition to analytical issues 
such as the need for structural change in the science system (HEIRRI1, 
JERRI2, RRI Practice)3	 and altered governance structures (Resagora4), 
has developed very practical approaches to bringing RRI into practice 
(RRI Tools5, FOTRRIS6, to mention just a few). On the other hand, the 
EU has specifically set up expert panels and commissioned services to 
advance the topic of RRI. 

Two initiatives deserve special attention: the expert group on “Indi-
cators for promoting and monitoring Responsible Research and Innova-
tion”7 and the MoRRI project8. The MoRRI project aimed to monitor the 
evolution and benefits of RRI. In doing so, the study team developed nu-
merous indicators for the so-called RRI keys Public Engagement, Ethics 
and Governance, Gender Equality, Science Education and Open Access 
(Peter et al., 2018). The starting point of MoRRI was an intervention logic. 
Accordingly, a distinction was made between inputs (“responsible prac-
tices”), outputs resulting directly from them, and longer-term outcomes 
or impacts. The indicators referred exclusively to the national level, even 
though they were often created from aggregated data at the individual 
or organizational level. In addition, so-called “benefit indicators” were 
also developed within the framework of MoRRI, which referred to the 
following dimensions: scientific, economic, democratic, and societal.

The EC then required in the Horizon 2020 work programmes (WP) that 
project applicants apply the MoRRI indicators: “Several WP18-20 topics 
specify indicators which applicants should work towards, notably from 
the Sustainable Development Goals and from the study Monitoring the 
Evolution and Benefits of Responsible Research and Innovation (MoRRI)” 
(European Commission, Horizon 2020 Work Programme 2018-2020, p. 8). 
However, due to the specific objective, approach and results of MoRRI – 
developing indicators that refer to the country level – it was hard to apply 
them at a project level. 

Thus, two developments came together that posed significant chal-
lenges on the Horizon 2020 project applicants and beyond: How can re-
searchers address the increasing demand of public research funders to 
demonstrate the impact of their research? How can RRI-related impacts 
be measured?

2	 The Joining Efforts for RRI project (JERRI) aimed at fostering RRI transition in Europe by developing and testing good RRI practices in pilot cases, for a further 
upscaling among the RTOs in the EU28 (https://cordis.europa.eu/project/id/709747)

3	 RRI-Practice project brought together a unique group of international experts in RRI to understand the barriers and drivers to the successful implementation 
of RRI both in European and global contexts (https://cordis.europa.eu/project/id/709637)

4	 The Resagora project (Responsible Research and Innovation in a Distributed Anticipatory Governance Frame. A Constructive Socio-normative Approach) de-
veloped a normative and comprehensive governance framework for Responsible Research and Innovation (RRI) (https://cordis.europa.eu/project/id/321427).

5	 The RRI Tools project developed a training and dissemination toolkit on RRI (https://cordis.europa.eu/project/id/612393). 
6	 Fostering a Transition towards Responsible Research and Innovation Systems (FOTRRIS) developed new governance practices to foster RRI policies and 

methods in research and innovation systems (https://cordis.europa.eu/project/id/665906).
7	 The expert group was chaired by Roger Strand, professor at the Centre for the Study of the Sciences and the Humanities and the CCBIO, University of Bergen.
8	 The final reports can be found here: https://super-morri.eu/morri-2014-2018/
9	 Blog post, page 9, https://www.fteval.at/content/home/news/ag_impact_results/AG-Impact_G2-Sci-Soc_Blogpost.pdf

https://cordis.europa.eu/project/id/709747
https://cordis.europa.eu/project/id/709637
https://cordis.europa.eu/project/id/321427
https://cordis.europa.eu/project/id/612393
https://cordis.europa.eu/project/id/665906
https://super-morri.eu/morri-2014-2018/
https://www.fteval.at/content/home/news/ag_impact_results/AG-Impact_G2-Sci-Soc_Blogpost.pdf
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of the pilot action members was ensured by appropriate moderation 
and the noteworthy group diversity in terms of disciplinary background, 
country of origin, age, gender, and expertise in one of the RRI keys. In 
fact, great stakeholder diversity is considered a key pillar of the social lab 
methodology and a means to ensure divergence in perspectives to stimu-
late creative and critical thinking (Blok, 2019) in light of the defined task’s 
complexity and significance. In this sense, the debate in the pilot work 
was strongly shaped by questions around the long-term materialization 
of impacts (Wittmann et al., 2021), or the non-linear, context-sensitive 
and emergent nature of impact pathways, to name only a few methodo-
logical, conceptual or practical challenges of impact assessment. 

This process resulted in the development of a multi-page template 
that is divided into five major sections: The first two sections cover a set 
of questions and criteria that are related to the project’s nature and the 
consideration of RRI dimensions in the project’s design, tailored to each 
of the five RRI dimensions. Figure 1 presents an exemplary overview of 
the statements that ask for the systematic consideration or integration 
of aspects tailored to the RRI key “Public Engagement / Citizen Science”. 

The last three sections of the template (see Figure 2) capture the 
three main dimensions for impact fields, i.e., 1) scientific, 2) economic 
and 3) societal and/or democratic impacts of RRI. Each of these are pre-
sented in a matrix that lists the respective indicators (vertically) along a 
4-point scale (horizontally). In alignment with the template’s fundamen-
tal aim to better account for temporality and the multidimensionality of 
the effects of RRI, the indicators are subdivided into short-, medium- and 
longer-term impacts. The final indicator list is comprised of a modified 
set of existing MoRRI indicators and to a large extent of new indicators 
developed by the pilot group (for more details see Bührer et al., 2021). 
Figure 2 provides an overview of the indicators for the democratic / so-
cietal effects of RRI.  

As regards the core purpose of the template, it aims to show and 
communicate the benefits and impacts of RRI in a systematic manner to 
academic and non-academic audiences by equipping them with a practi-
cal, multi-purpose template that can inspire and navigate them through-
out the entire lifecycle of an RRI project. More concretely, potential users 
of and target groups for the template are researchers and practitioners 
interested in measuring their project impacts with the help of indicators 
that are inspired by the MoRRI indicators, but which go beyond and are 
jointly developed by a group of interested stakeholders, and thus more 
user-friendly. Its usage goes beyond monitoring and evaluating purposes 
at the end of a project since the lists of indicators and descriptors can 
provide project managers with guidance and inspiration in the early de-
sign or implementation phase of a project.12

cratic outputs, outcomes and impacts of RRI can be defined and empiri-
cally collected at the project level. The work presented in this paper can 
be understood as a bottom-up based response to the top-down decision 
of the EC to use the MoRRI indicators as an element for project applica-
tions.

CO-CREATION IN INNOVATIVE SPACES FOR SOCIAL 
EXPERIMENTATION

The monitoring and evaluation template, which is presented in fur-
ther detail in the following sections, is the result of a two-year bottom-up 
co-creation process between international R&I stakeholders from aca-
demia, education and business. It took place within a novel social experi-
mentation format in the context of the Horizon 2020 project NewHoR-
RIzon (“Excellence in science and innovation for Europe by adopting the 
concept of Responsible Research and Innovation”, 2017-2021)10. This 
project aimed to promote the integration of RRI into European, national 
and local R&I practice and EU funding. Methodologically, it was built 
around 19 social labs – “platforms for addressing complex societal chal-
lenges” (Hassan, 2014, p. 3) – each of which is dedicated to a different 
section of Horizon 2020, the past European Framework Programme for 
Research and Innovation. 

The template originated from a so-called pilot action11 under the um-
brella of the social lab dedicated to the SwafS programme line. Accord-
ing to the understanding developed in the NewHoRRIzon context, such 
pilot actions can be understood as activities that are jointly implemented 
by a group of stakeholders in form of social experiments that aim to 
tackle a specific societal challenge by systematically integrating aspects 
of RRI. They emerge fully bottom-up by the initiative of stakeholders in-
terested in or affected by the identified challenges and aim at practical 
implementation, thus perfectly responding to the recognized deficiency 
and impracticability of the original set of MoRRI indicators. The specific 
value of this activity is thus, inter alia, that it is tailored to the aforemen-
tioned need for Horizon 2020 projects to develop their impact sections 
along the MoRRI indicator framework. 

PROCESS, STRUCTURE AND PURPOSE OF THE TEM-
PLATE 

From a practical point of view, the template emerged from three 
(physical, pre-Corona) working meetings between 12 committed R&I 
stakeholders who built a pilot action in order to discuss the template’s 
overarching structure, suitable categorizations and formulation of indi-
vidual indicators in an ongoing process of reflection and refinement of its 
objectives, practicability and overall utility. This work was done against 
the background of the pilot group’s individual needs, experiences, and 
expertise. The comprehensive consideration of the interests and needs 

10	 https://newhorrizon.eu/social-labs/
11	 Requirements for pilot actions in the context of Social Labs of the NewHoRRIzon project were that their objectives can be realistically achieved in terms of 

available time, money and capacities, that they are linked to the interests of the stakeholders engaged in the pilot action and that it has the potential to be 
of interest for other stakeholders beyond the own pilot action as well.

12	 More information on the Pilot Action and the template can be found here: https://newhorrizon.eu/social-lab-15-pilot-action-1/ 

https://newhorrizon.eu/social-labs/
https://newhorrizon.eu/social-lab-15-pilot-action-1/
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Figure 1: 	 The role of RRI in the project with the RRI key example Public Engagement

II. The role of RRI

Are the following aspects systematically taken into account in your project?
(Answer categories: Yes / No / don’t know)

Yes No I don't know

Pu
bl

ic
 E

ng
ag

em
en

t /
 C

iti
ze

n 
Sc

ie
nc

e

	⎕ I inform non-academics about my results through 
e.g. public lectures, writing popular science 
books, publishing articles in newspapers / 
magazines, blogs

� � �

	⎕ I involve citizens in the following phase(s) of my 
research by:

� � �

	⎕ definition of content and aims � � �

	⎕ conducting the research (data collection, 
data analysis)

� � �

	⎕ discussing the consequences of research 
and / or its application

� � �

	⎕ Communicating and disseminating the 
results of the project

� � �

	⎕ Commercialisation / Exploitation of 
results

� � �

	⎕ I actively consider how my research and innova-
tion results will be perceived and used

� � �

	⎕ I work with people who specialise in dialogue 
with citizens and civil society (e.g. professional 
mediator, communication company, science 
museums)

� � �

Does your research and innovation process foresee a systematic 
inclusion of stakeholder groups outside academia?

	⎕ Yes, an active involvement of previously marginalised or disenfran-
chised actors is foreseen

	⎕ If so, which groups are involved? (please specify) 

___________________________________

	⎕ Yes, the introduction of previously excluded perspectives and 
knowledge sources into R&I is foreseen: 

	⎕ If so, what are the concrete instruments to do so?  
(please specify) 

 ___________________________________ 
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Figure 2:	 Template for democratic / societal benefits of RRI

V. Societal and democratic impacts / benefits of RRI

Do / Did you expect or observe any of the impacts benefits listed below when practicing RRI?

I expect a 
respective 
impact / benefit

I do not expect 
such kind of an 
impact / benefit

I have already 
observed such 
an impact / 
benefit 

I don’t know / 
not applicable

Sh
or

t -
te

rm
 o

ut
pu

ts

Increased researchers’ awareness 
of potential negative effects on 
citizens (precautionary principle)

� � � �

Broaden problem framing � � � �

Increase science capital by increasing 
skills and knowledge among citizens and 
communities (regardless of your legal status)

� � � �

Evidence on the positive effects 
of science education

� � � �

Increased awareness of 
unconscious / personal biases

� � � �

Outreach to disadvantaged groups � � � �

M
id

te
rm

 o
ut

co
m

es

Increased researchers’ awareness 
of potential negative effects on 
citizens (precautionary principle)

� � � �

Broaden problem framing � � � �

Increase science capital by increasing 
skills and knowledge among citizens and 
communities (regardless of your legal status)

� � � �

Evidence on the positive effects 
of science education

� � � �

Increased awareness of 
unconscious / personal biases

� � � �

Lo
ng

-t
er

m
 im

pa
ct

s

Enhancement of Knowledge 
through access to knowledge

� � � �

Behavioural change among citizens � � � �

Improved scientific citizenship 
and trust in science

� � � �

Improved education system � � � �

More inclusive societies � � � �

More equitable societies � � � �
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A key lesson that we can draw from the work on developing an evalu-
ation system for RRI in the context of a social lab is, in short, that despite 
all the effort and weaknesses, the approach is worthwhile. The participa-
tory approach complements an expert-based top-down exercise typically 
used by the EC, but also by many national funders, in developing evalu-
ation systems. In concrete terms, this means that the research funder 
invites a selection of high-level experts to develop a scientifically so-
phisticated evaluation system, but its implementation is then top-down, 
without adequately reflecting the realities and needs of the users of this 
system. As we know from current discussions about the requirements 
for evaluating transformative policy approaches, and as such we can 
in principle also understand RRI, a more intensive stakeholder involve-
ment in all the evaluation phases including the design phase is needed 
(Molas-Gallart et al., 2020). The above presented results show what this 
could look like in practice, acknowledging that only the (generous) pro-
ject funding from Horizon 2020 allowed us to start such an intense col-
laboration and co-creation process. 
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stability of the global food system. Intensive farming practices have been 
linked to significant biodiversity loss and a decrease in overall soil qual-
ity, leading to reduced agricultural productivity and a reduction in the nu-
tritional quality of food. Combined with a growing population, increased 
pressure on natural resources (including both land and water) and the 
growing prevalence of nutrient-poor diets, current production and con-
sumption systems represent a serious threat to food and nutrition secu-
rity (FNS). In this article, we therefore view food as a complex or “wick-
ed” problem. As conceptualised by Rittel and Webber in 1973, a wicked 
problem is multifaceted, with no definite boundaries, and thus results in 
multiple different perspectives, including sometimes contradictory views 
regarding the main challenges, priorities and required solutions.

Research and Innovation (R&I) is considered a key tool in address-
ing wicked problems (including FNS). However, instead of addressing 
a market failure (fixing under-investment) or a systems failure (focusing 
on knowledge transfer and network creation), food systems R&I can be 
described as relating to a transformation failure. As defined by Dinges, 
Meyer and Brodnik (2020), the transformation-failure rationale links R&I 
policy to contemporary social and environmental challenges such as the 
Sustainable Development Goals and calls for transformative change. A 
transformative R&I policy response involves public and private sector ac-
tors at all levels and in all relevant sectors.

New technologies and new innovative processes are needed at all 
levels and in all sectors of the food value chain (including food produc-
tion, processing, distribution, logistics, retail, recycling etc.) to enable 
such a transformation of food systems. However, a 2018 report by the 
SCAR Food Working Groups into R&I on food systems by European 
Member States identified a lack of coherence in R&I strategies and ap-
proaches to FNS at EU level and between EU Member States. The report 
showed that R&I activity tended to address compartmentalised elements 
of food supply chains rather than taking a systemic approach. Addition-
ally, at the European level, support for food-systems R&I was distributed 
between different Commission services, programmes, and funding in-
struments. 

The EU’s Food 2030 policy has been designed to address this frag-
mentation, acting as a bridge between the European Green Deal, the 
Farm to Fork Strategy and the EU Framework Programmes. Food 2030 
is intended to create a coherent and comprehensive approach to EU-

ABSTRACT

This paper shares our experience of developing an EU-level base-
line for research and innovation (R&I) in food systems, in sup-
port of the European Commission’s transformation agenda, with 

specific reference to the Food 2030 initiative. Food 2030 relates to the 
EU’s mission-oriented approach to R&I, viewing it within the context of 
a dynamic food system with multiple dependencies and many different 
actors. This approach aligns with a growing recognition that, in order to 
achieve transformational change, the interactions and interdependen-
cies of all components within a given system and its relationship to other 
systems must be considered. 

In a transformative R&I system, innovation itself is no longer the end-
goal but is viewed as an enabler to solve societal and environmental 
challenges (the end-objective). Linking such broader outcomes back to 
specific R&I inputs is not a straightforward endeavour. Furthermore, the 
inter- and transdisciplinary nature of a systems approach, as well as the 
nature of systems thinking itself, make it hard to define evaluative bound-
aries. Traditional public sector approaches to supporting R&I do not align 
well with such an approach, with implications for evaluating R&I policy. 

The paper focuses specifically on the novel aspects of the EU’s ap-
proach to framing food systems R&I and the evaluation challenges this 
presents, as well as how we have worked to mitigate these. 

INTRODUCTION
Ensuring and creating a sustainable, climate-friendly Union is seen as 

a priority in order to future-proof the EU. In 2019, the Von der Leyen Com-
mission introduced the European Green Deal – a set of policies to im-
prove the sustainability of the European economy and ultimately achieve 
climate neutrality by 2050. A number of key policy initiatives further sup-
port the Green Deal’s overall objectives. In relation to food, the Farm to 
Fork strategy aims to transform European food systems to become the 
global standard in sustainability while striving to supply healthy, safe, 
equitable, and environmentally friendly food. 

Climate change and over-exploitation of planetary resources have 
been identified as key risks by scientists, and a particular threat to the 
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IMPLICATIONS FOR 
RESEARCH AND EVALUATION: 
CONCEPTUAL ISSUES OF 
SYSTEMS TRANSFORMATION

The novel approach taken in the formulation of Food 2030 as a trans-
formative R&I policy framework meant that the challenges associated 
with evaluating systems transformation applied to our study as well. This 
section outlines the differentiating factors of R&I policy to enable sys-
tems transformation and introduces the conceptual issues this causes 
for research and evaluation.

There is a growing body of literature (Zhang et al., 2018; Gill et al., 
2018; Kok et al., 2019, Den Boer et al., 2021) supporting the use of a 
systems focus to address societal challenges linked to the global food 
system. R&I is considered to be a contributor to and catalyst for sys-
tems transformation. Recognising the complexity of the systems it tries 
to foster, as well as considering the R&I landscapes’ own complexity, 
approaches to R&I are increasingly required to take into account the dy-
namism and interdependent nature of the systems they are interacting 
with. The systems approach is therefore more and more being applied to 
R&I policy. Den Boer et al. (2021) stress this notion when arguing that the 
complexity of food systems (implicitly applicable to systems transforma-
tion generally) requires R&I policy approaches to be both interdisciplinary 
as well as transdisciplinary. 

Systems are interdisciplinary by nature, and beyond simply foster-
ing multidisciplinary research, a holistic view encompassing all aspects 
of the system is required in order to fully understand it and thus drive 
change while delivering multiple as well as co-benefits and mitigating 
trade-offs. As defined by Den Boer et al., (2021), transdisciplinary re-
search approaches mean that different communities of knowledge and 
different stakeholders (including policy makers, industry, society, SMEs) 
come together to “form a ‘real-world laboratory’ for experimentation”. 
Complex systems mapping in cooperation with different actors is need-
ed, as systemic transformation requires not just knowledge generation, 
but also appropriate implementation based on a nuanced understanding 
of research outputs. 

A first conceptual issue which we identified when seeking to evalu-
ate transformative R&I relates to the lack of a measurable end objec-
tive against which to assess impacts. Transformative R&I policy does not 
pursue innovation itself as the end-goal, as traditional R&I does, but rath-
er views it as an enabler to solve societal and environmental challenges 
(the policy’s actual objective). This means that traditional indicators such 
as patents, publications or market-readiness cannot in and of themselves 
provide evidence that R&I is indeed achieving the societal transforma-
tions for which it is being deployed. Furthermore, such indicators do not 
capture outcomes generated by innovation (or knowledge) systems that 
go beyond straightforward results. Innovation (or knowledge) systems 
also communicate and disseminate innovation and research outcomes 
to facilitate and incentive further change in the system, as well as to 
allow for feedback loops and evolution of knowledge (Gardeazabal et al., 
2021). A shift in focus towards outcomes of systemic change (across all 
its levels) is therefore required (Molas-Gallart et al., 2020). 

Our research addressed this issue by using the priorities and path-
ways laid out in the Food 2030 policy as a common point of ref-

funded R&I on food systems transformation. It provides a roadmap dem-
onstrating how R&I can be leveraged to ensure the long-term resilience 
and sustainability of the European food system in order to ensure afford-
able, nutritious and safe food for all European citizens within healthy 
planetary boundaries. It also outlines an approach for EU-funded R&I 
for sustainable, healthy and inclusive food to be deployed via Horizon 
Europe instruments, including Missions (for example the “A Soil Deal for 
Europe” and “Adaptation to Climate Change” missions), partnerships, 
and calls for proposals within Cluster 6 “Food, Bioeconomy, Natural Re-
sources, Agriculture and Environment”.  

Food 2030 supports an interdisciplinary approach to food systems 
R&I, with the aim of strengthening policy coherence, leveraging funding 
and investment, supporting the development of a wide variety of innova-
tions – from disruptive technologies to new governance processes and 
increasing market take-up of food products, tools and approaches and 
business models required to support the transition to a more sustainable 
and resilient EU food system. The policy framework encompasses the en-
tire food system, taking in the whole value chain from production, pack-
aging, transport, food environment, consumption, to waste management 
and health. Food 2030 identifies four priority areas for food systems R&I 
and ten “pathways for action”, designed to provide a framework for the 
future-proofing of food systems through R&I action and investment (Eu-
ropean Commission, 2020).

In late 2020, Ipsos (whose study team included the authors of this 
paper) was commissioned by DG RTD to carry out a comparative study 
related to the Research and Innovation (R&I) investment level in food 
systems in Europe (referred to as ‘our study’ throughout this paper). 
Our study was intended to develop a detailed understanding of the 
current state of play of investments in food systems R&I, both at the 
national and EU level, and to provide indications on the optimal level of 
investment that would be required to achieve the priorities identified 
in the future European Green Deal and Farm to Fork strategy for sus-
tainable food systems. It mapped existing levels of public and private 
sector R&I investment (covering the period 2007–2020) at national and 
EU level against the specific priorities and pathways described within 
the Food 2030 strategy. By analysing historic trends for different ac-
tors within the food system, we aimed to build a preliminary view of 
R&I within the EU food system and identify potential future areas of 
intervention.

Our study involved the creation of a retrospective baseline, mapping 
historic levels of R&I expenditure from 2007 to 2020 against the priorities, 
pathways and sectors identified in the Food 2030 policy. As Food 2030 
was developed after the funding being reviewed was allocated, this re-
quired an effective retrofitting of data into the specified categories. This, 
combined with the challenges associated with the transformative nature 
of the Food 2030 agenda and the wicked problem it was intended to ad-
dress, led to a number of conceptual and practical challenges, which we 
will outline in this paper. These include considerations of how to define 
the scope of a systems-based approach, how to combine traditional and 
innovative methodological approaches to measure systemic R&I, and the 
implications of a systems-based approach for national and EU funding 
and innovation agencies. 
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sharply under Horizon 2020, reflecting the stronger mission-oriented 
approach taken through the newly introduced societal challenges. Over 
50% of food systems funding provided through FP7 and H2020 was 
mapped against only four of the ten Food 2030 pathways (accounting 
for between EUR 550 and EUR 750 million per pathway): “Food Waste 
and Resource Efficiency”, “Food Systems and Data”, “The Food Safety 
System of the Future”, and “Food from the Oceans and Freshwater Re-
sources”. 

This contrasts with the pathways “Urban Food Systems Transforma-
tion”, “Food Systems Africa”, “Alternative Proteins and Dietary Shift” and 
“The Microbiome World”, which each received between 3% and 4% (be-
tween EUR 135 and 175 million) of all relevant funding on food systems 
under FP7 and Horizon 2020. Furthermore, approximately 19% of projects 
did not fit within any of the definitions assigned to the ten Food 2030 
pathways, although they aligned with the broader Food 2030 priorities. 

erence against which to map both EU and national level investments. 
The pathways to action, in particular, represent the areas where the EU 
believes additional action and investment is required in order to achieve 
the high-level policy goals laid out in the EU Green Deal and the Farm to 
Fork Strategy. Namely, they are: ‘Alternative Proteins and Dietary Shift’, 
‘Urban Food Systems Transformation’, ‘The Food Safety Systems of the 
Future’, ‘The Microbiome World’, ‘Healthy, Sustainable and Personalised 
Nutrition’, ‘Food Waste and Resource Efficiency’, ‘Food Systems Africa’, 
‘Food from the Ocean and Freshwater Sources’, ‘Governance and Sys-
tems Change’, and ‘Food Systems and Data’. By mapping R&I projects 
against these pathways, levels of expenditure become a proxy for in-
novative activity, allowing us to build up a map of hotspots, duplications, 
and potential gaps in achieving the EU’s policy goals. 

As found in our study, food-systems related R&I accounted for 3.9% 
of EU R&I expenditure under FP7 and Horizon 2020, amounting to EUR 
4.84 billion in total. The share of food-systems related R&I increased 

Figure 2: National food R&I expenditure by Food 2030 pathway (EUR million, %)
Source: Ipsos analysis based on 26 countries’ datasets

Figure 1: EU public food-system related R&I funding (EUR million, %), per Food 2030 pathway, under FP7 and Horizon 2020 separately
Source: Ipsos analysis of CORDIS data, Inner circle = Horizon 2020 Alignment with the FOOD 2030 Pathways; outer circle = FP7

LEGEND
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pathways. Our study used patent data as proxy to estimate overall pri-
vate sector investment in food system R&I, reaching an estimate of EUR 
93 billion across EU Member States between 2012 and 20181. Of this, 
44.5% did not align with one of the four Food 2030 priorities, and almost 
74% did not align with one of the Food 2030 pathways. One likely ex-
planation for this is that private sector investments follow the individual 
corporate strategies of companies active in food related products and 
services, rather than addressing the systemic issues in food systems.  

This picture is mirrored to a large degree at the national level. Within 
the scope of our study, we analysed available data on food systems R&I 
in 26 EU Member States. Our analysis shows an estimated aggregate 
total of EUR 5.5 billion of food-related R&I spend between 2007 and 
2020. While there is more even spread amongst the distribution between 
the ten pathways of the aggregated funding data across the 26 Member 
States analysed, almost one third (32%) of R&I funding did not align with 
any of the Food 2030 pathways. 

In the private sector, this was exacerbated, with the majority of in-
vestment identified not aligning with either the Food 2030 priorities or 

1	 Due to data availability, the period analysed for private sector R&I spend did not fully match the period analysed for EU and national public spending

Figure 3: Patent application distribution among Food2030 Priorities, 2012-2018
Source: Ipsos analysis of Patstat data.

Figure 4: Patent application distribution among Food2030 Pathways, 2012-2018
Source: Ipsos analysis of Patstat data.



ISSUE 53 |  APRIL 2022130

goals that have buy-in from the different factions and design a consistent 
mix of policy instruments to achieve this. The vested interests of different 
stakeholders and sectors involved provide barriers to achieving this. The 
more sectors are involved, the more stakeholders need to be brought on 
board to buy into the narrative of change. Finally, this applies not only 
horizontally (i.e., between different sectors involved) but also vertically: 
buy-in needs to be generated from top to bottom of organisations. In the 
case of the EU, this would require not just the Commission to pursue 
objectives related to societal challenges, but also the Member States 
and their regions, down to the business sector and society. 

Within the context of our study, this resulted in the issue faced by 
the study team that the inter- and transdisciplinary nature of a systems 
approach, as well as the nature of systems thinking itself, make it hard 
to define evaluative boundaries. The systems approach implies a broad-
based and inclusive interpretation of “food systems R&I”. This problem 
was amplified within our study by the trans-national scope of our data 
collection, which involved national level research in all EU Member 
States, meaning that any definition suffered from the potential to be 
“lost in translation”. This posed problems when defining what was in 
and out of scope for our study. The approach used to identify relevant 
data sources therefore involved the use of two very broadly defined 
inclusion criteria, in conjunction with a series of pre-agreed keywords, 
which were further refined throughout the course of the study.  

A review of national research and innovation strategies in the 27 EU 
Member States shows that most have embedded R&I ambitions re-
lated to the food sector in their latest national innovation strategies, 
either as a specific policy goal (Austria, Bulgaria, Germany, Ireland) or 
as part of a broader ambition to address societal challenges through a 
transformation of the food sector, often alongside the biodiversity and 
forestry sectors (Latvia, the Netherlands, Poland, Portugal, Romania, 
Spain, Sweden). Some countries, such as Finland, had already included 
food and agricultural R&I in strategies published in 2007. Most coun-
tries, however, only introduced it as an explicit objective more recently (in 
strategies published after 2018) and in many cases there is no coherent 
food R&I policy as such. Instead, responsibility for food-systems related 
R&I is subsumed within distinct agendas around agriculture, sustainabil-
ity, health, education and economic growth. 

For the most part, national R&I systems within Europe continue to re-
flect traditional policy priorities and do not align with a systems-based 
approach. Public investment in food R&I is not considered from a holis-
tic and strategic perspective, but is instead approached in a piecemeal 
fashion, with Ministries for Agriculture, Economy, Education and Envi-
ronment pursuing their own, often overlapping (and sometimes contra-
dictory) policy goals. Additionally, data collected on outcomes generated 
is intended to monitor progress towards these individual objectives. This 
makes it difficult to assess progress towards systemic outcomes, as on 
the one hand, only partial information about certain aspects contributing 
to systemic outcomes is gathered, and on the other hand, trade-offs, 
synergies and duplications are not captured. As discussed previously, we 
chose to mitigate this issue by categorising spending using definitions 
included within the Food 2030 policy, namely the priorities and pathways 
defined by the European Commission. However, this approach risked 
missing expenditure which, while aligned with the Food 2030 priorities 
and pathways, was not necessarily described in a manner which allowed 
it to be captured by the keywords used. 

Additionally, the fragmentation of responsibility for food policy (and 
food R&I in particular) between numerous different Ministries and other 

The approach taken within our study to map investments against the 
priorities and pathways of the Food 2030 policy in order to gain an ap-
proximation of outcomes achieved in the different areas pre-identified 
as pathways to change in the Food 2030 policy therefore did not prove 
fully satisfactory. A large share of project funding, while addressing the 
food system and seeking to facilitate its transformation in line with the 
objectives of the Food 2030 policy did not correspond to one of the ten 
pathways to action, but instead targeted another area. The complex na-
ture of systems transformation means its pathways to change are nu-
merous, and the categories used within our mapping may be too narrow 
to encompass these.  

A second but related issue corresponds to the non-linearity of a 
systems-based approach to R&I. The nature of systems thinking, which 
focuses heavily on concepts of interdisciplinarity and co-creation, can 
make traditional approaches to attribution of impacts difficult. Interdisci-
plinarity “combines two or more disciplines to a new level of integration 
suggesting component boundaries start to break down. [It is] more than 
the simple addition of parts but includes the recognition that each disci-
pline can affect the research output of the other” (ZonMW, 2020). Such 
influence is rarely linear but rather forges obscure causal pathways that 
are difficult to evaluate. This means that it can be hard to use traditional 
approaches to evaluation, based on identifying and assessing impacts 
as a series of small steps which can be used to trace the contribution of 
specific inputs through their conversion into activities, which in turn lead 
to longer-term outcomes and impacts. While the nature of our study – 
which is intended to map the alignment of historic expenditure with a se-
ries of policy priorities, rather than try to measure its impacts – enabled 
us to sidestep this issue to some extent, it remains a key point of concern 
when attempting to develop a comprehensive evaluation framework 
in order to truly understand the long-term impacts of transformational 
policy.

IMPLICATIONS FOR 
RESEARCH AND EVALUATION: 
PRACTICAL ISSUES OF 
INTERDISCIPLINARITY AND 
TRANS-SECTORAL PROBLEMS

In addition to the wider conceptual issues outlined above, the inter-
disciplinarity and trans-sectoral nature of systems transformation led to 
several practical issues in our study.

Candel and Pereira (2017) introduce a number of challenges related 
to the inter- and trans-sectoral nature of food systems policy. These in-
clude three issues of particular relevance to our mapping of R&I invest-
ment levels in food systems in Europe. The first of these relates to the 
breadth of sectors and stakeholders implicated in a wicked problem, and 
the differing priorities and interests they are likely to pursue. In the case 
of FNS, for example, environmental concerns may be perceived as con-
tradictory to economic interests, which may in turn be viewed by some 
as undermining public health concerns. Candel and Pereira therefore 
highlight the need to create a shared understanding of the problem as 
a foundation for a resonating policy framework as a first key challenge. 
A second and related challenge is the need to formulate coherent policy 
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takes precisely the inter- and transdisciplinary approach deemed neces-
sary to address a wicked problem and provides a common framework 
for food systems transformation with tangible impact pathways against 
which Member States can measure progress, it is a novel and (to date) 
relatively isolated framework. 

Legacy R&I policy approaches and systems still persist and were in 
effect throughout (most) of the period our study covers. This has implica-
tions for a retrospective mapping such as ours. These reflect a significant 
data gap at national level, with limited attention paid to policy priorities 
(such as food) which do not sit neatly within the remit of one institution, 
as well as a failure to capture systemic outcomes beyond the traditional 
R&I indicators. The Food 2030 initiative is a useful point of reference in 
this regard, providing a common framework for food systems transforma-
tion with tangible impact pathways against which Member States can 
measure progress. If food systems transformation is truly to be achieved, 
interdisciplinary mission-oriented food R&I strategies will need to be de-
veloped at national level with accompanying M&E strategies in order to 
ensure that progress towards food system is effectively monitored and 
measured.

Our study provided a first mapping of food systems R&I investments 
within the EU, but given the limitations and challenges described above, 
it was by necessity built using data of varying quality, completeness 
and granularity. To overcome this, we adopted an iterative bottom-up 
approach to data collection (casting the net widely and attempting to 
collect data from all parts of the system) combined with a top-down ap-
proach to data analysis, using a centralised EU policy (Food 2030) as the 
common point of reference for all data collected. Although the methodo-
logical approach described here enabled us to analyse fragmented data 
from multiple sources against a common transformative framework, it 
nonetheless represents a partial picture of food systems R&I investment 
within Europe.

While solutions to overcome the challenges given will usually remain 
partial and imperfect, they nevertheless improve on the traditional, non-
systemic evaluation approaches by expanding on these and widening 
the scope to take in more of the edges of the hard to define evaluative 
boundaries than before. Gaps are still left (most notably as regards ‘dif-
ficult to classify’ national public and especially private sector R&I), but 
our study provided a useful retrospective baseline that we hope can be 
further refined in future research. 
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institutions created problems both in terms of identifying relevant data 
(with responsibility for food R&I scattered between Ministries and Agen-
cies) and in monitoring the outcomes of R&I investments against an over-
arching systems-level objective (as most data captured relates explicitly 
to the specific political priorities of the institution in question). It was 
therefore necessary to adopt an iterative bottom-up approach to data 
collection (casting the net widely and attempting to collect data from all 
parts of the system) combined with a top-down approach to data analy-
sis, using a centralised EU policy as the common point of reference for 
all data collected. In reality, the majority of funding data identified fell 
within the remit of the Ministry for Agriculture, often complemented by 
limited data from the Ministry for Research and Innovation and (in some 
cases) the Ministry for the Economy. In many cases, data was either not 
consistently collected, not consistently stored, or not organised in such a 
way as to be able to identify food projects.2

Finally, it is clear that in the food R&I system, both the public and the 
private sectors have important roles to play. However, the requirement 
to calculate private sector expenditure on food systems R&I raised ad-
ditional difficulties. Data collection on private sector investment is very 
difficult, particularly at the EU level, as there is extremely limited data 
available, and it does not usually provide sufficient granularity to carry 
out mapping equivalent to that described for EU-level and national public 
data collection. We therefore implemented a patent-based approach to 
estimating the level of private sector investment, building on a method 
used by Pasimeni, Fiorini, Georgakaki (2019) for estimating R&I invest-
ment levels in renewable energy using fractional counts. This allowed us 
to estimate a unitary cost of patents, which in turn was used to infer R&I 
expenditure. While patents are considered the best proxy to measuring 
investment levels, as they are directly linked to spending, they only cap-
ture part of all R&I activity. In the agri-food sector, patents are estimated 
to only represent approximately 5-10% of private sector R&I expenditure. 
Our study took this limitation into account when estimating overall pri-
vate sector R&I spend. Our approach was felt to be a pragmatic method 
for understanding the scale and scope of private sector R&I investment 
within the EU. 

CONCLUSION
In this paper, FNS is argued to be a wicked problem requiring an 

inter- and transdisciplinary approach to achieve (food) systems transfor-
mation. The Food 2030 Strategy is presented as a transformative strategy 
which aims to address this issue. We have outlined the conceptual and 
practical challenges this has caused for a comparative study related to 
the Research and Innovation (R&I) investment level in food systems in 
Europe we have been commissioned by DG RTD to carry out, our ap-
proaches to address these and how well they have worked. 

Our research involved the identification and collation of several dif-
ferent national and EU datasets in order to provide a baseline picture 
of the overall level of investment in food-systems R&I at different levels 
across the EU. We have highlighted the specific challenges and limita-
tions encountered throughout the course of this study. While Food 2030 

2	 For example, project titles were included but no abstracts and/or titles were given titles such as “innovation voucher” which provided little meaningful data 
to analyse.
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describe it: “Problems associated with climate change, economic under-
development and social inequality are essentially urban in character. 
And so are their solutions.” Within this discussion strand, urban experi-
mentation has emerged as a method to explore new modes of govern-
ance, breaking routines, encouraging social innovation and empowering 
stakeholders that were so far not included in urban change processes. 
This implies the widening of the understanding of transformative change 
needed for transitions towards sustainability: from focusing on techni-
cal innovations only to a broader understanding of innovation that also 
includes social innovation. 

One of the main formats for urban experimentation processes are 
city labs. During the last few years, a growing body of literature has 
discussed this format under slightly different terms (e.g. ‘Reallabore’ in 
the German discourse, see e.g. Defila and Di Giulio 2018) and has also 
offered different definitions of the term ‘city lab’. In this contribution, we 
understand city labs as collaborative settings that are led by city admin-
istrations but co-designed, co-created, co-monitored and co-evaluated 
by further stakeholders, including researchers and citizens (Dembek et 
al. 2020, p. 8). One main feature of city labs is that experimentation takes 
place in real life contexts but is shaped by settings that are locally and 
temporally limited. Furthermore, city labs usually pursue specific aims, 
like the inclusion of stakeholder groups such as citizens or initiatives 
representing civil society that, so far, have been mostly excluded from 
(technological) innovation processes.

In this paper we discuss the evaluation of the SONNET city lab1 in 
Neckarstadt-West (a municipal district of the city of Mannheim, Germa-
ny). As part of the bigger EU-funded research project SONNET, the Man-
nheim lab aimed at developing and testing social innovation in energy 
(Dembek et al. 2020). Social innovation in energy (SIE) refers to all types 
of changes in social relations around energy production, supply, trading 
or consumption. Examples are among others presuming, peer-to-peer 
electricity exchange but also knowledge exchange in energy dialogues 
or gamification for energy savings (Wittmayer et al. 2020).

The SONNET research partners of the city lab were asked to conduct 
an outcome evaluation of the lab and assess the results of the city lab es-

ABSTRACT

During the last few years, city labs have emerged as promising 
formats to address transformative change. The aim of these 
formats often is to create collaborative spaces in which differ-

ent stakeholders can jointly experiment with novel solutions for certain 
problems. While city labs start to establish transdisciplinary research set-
tings, evaluating the effects of a city lab still brings about several chal-
lenges. In this contribution, we reflect on three main challenges that 
emerged in the course of evaluating a city lab in Mannheim’s district 
Neckarstadt-West. The city lab was conducted as part of the research 
project SONNET (Social Innovation in Energy Transitions) and aimed to 
encourage social innovation in energy and thereby enable local energy 
transition. In the context of evaluating the city lab, we identified three 
main challenges that were related to a) evaluating an ongoing and open 
process, b) external shocks (especially in the context of the COVID-19 
pandemic) and c) evaluating new forms of innovation under the concept 
of ‘social innovation’. The main achievement of this evaluation was to 
trace the process of a city lab and identify changes in objectives as well 
as the engagement of different stakeholder groups. However, an evalu-
ation of the city lab’s outcomes remains challenging due to the open-
ness of the process. This suggests rethinking linear evaluation models 
in favour of co-designing evaluation criteria in the course of the city lab 
process.

1 INTRODUCTION
With an increasing number of people living in cities and due to the 

high amount of CO2 emissions produced by cities, a growing body of 
literature describes cities as crucial arenas to address climate change 
(see e.g. Frantzeskaki et al. 2018; Evans et al. 2018). While the techni-
cal and infrastructural aspects of urban transitions surely are of great 
importance, the awareness for the need to address the social as well 
as societal aspects of urban transitions is raised. As Evans et al. (2018) 

SARAH SEUS AND MARIA STADLER
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EVALUATING A CITY LAB PROCESS 
IN MANNHEIM’S DISTRICT 
NECKARSTADT-WEST: THREE MAIN 
CHALLENGES FOR THE EVALUATION

1	 The project SONNET has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement no. 837498. 
For more information see: https://sonnet-energy.eu/

https://sonnet-energy.eu/
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footprint on the one hand and neighbourhoods that are shaped by socio-
economic difficulties, migration, low education and energy poverty on 
the other hand. 

Mannheim is a city that claims to actively drive the transition process 
towards sustainability. A central aspect of its activities towards sustain-
ability is its Mission statement “Mannheim 2030” in which the city has 
translated the 17 UN Development Goals into a sustainability strategy. 
This strategy was developed in a participatory process and translates 
the city’s aim to encourage co-creation and (citizens) participation in de-
cision making, the design of urban spaces and the implementation of 
transition pathways. 

In the past, the city of Mannheim implemented several urban devel-
opment projects related to energy. These urban renewal projects often 
focused either on new municipal districts (especially reconversions of 
open spaces, such as former military sites) or districts with a high socio-
economic status. In recent years, the city has also been actively involved 
in transdisciplinary research projects. As part of one transdisciplinary 
project called SONNET (Social Innovation in Energy Transitions), Man-
nheim has created a city lab in Neckarstadt-West that aimed at encour-
aging social innovation in energy and thereby enabled a local energy 
transition. 

The novelty of the SONNET city lab was to choose a neighbourhood 
with completely different characteristics than previous urban renovation 
projects as an experimental space. NSW is a densely-populated district, 
with few green and recreational spaces. The majority of inhabitants in 
NSW are tenants that live in older apartment buildings, which need to 
be refurbished. Social deprivation, a high unemployment rate, migration 
and social exclusion characterise its population. In this context, so far no 
priority has been given to participatory projects on the topic of energy. 
Hence, no blueprint existed for the city lab stakeholder with regard to 
how to involve a densely populated inner-city district in a process of par-
ticipatory energy transition.

THE CITY LAB NSW 

The SONNET city lab in NSW started from a broader definition of 
social innovation in energy, defining SIE as changes in social relations 
around local energy use and consumption. This was to be achieved by 
eliciting new ways of communication and interaction between the city 
administration and local stakeholders, stimulating citizen participation 
and inducing shifts in roles and responsibilities of the participant stake-
holder. Therefore, the city lab aimed at collaboratively designing ener-
gy-related activities and implement them during the city lab’s lifetime. 
All activities were to be designed to address the specific needs of the 
Neckarstadt-West neighbourhood. 

The lab was conducted between December 2019 and August 2021. It 
started with three design thinking workshops involving city administra-
tion staff and stakeholders working in NSW. The objectives of the design 
thinking workshops were to bring stakeholders together around the topic 
relevant to energy transition and to develop activities that could then be 
implemented in NSW. The first COVID-19 pandemic induced lock-down 
entered into force a couple of days after the last design thinking work-
shop and stopped further work of the workshop participants. However, 
this break was also a possibility to re-think the initial objectives and plan-
ning of the city lab. It had become clear during the first months of the 
city lab that the design-thinking process was not well suited to represent 

pecially regarding how the city lab’s (activities) have contributed to SIE. 
So far, evaluations of city lab activities have often focused on assessing 
the processes leading to the development of the lab’s activities. The em-
phasis of those evaluations is then on enabling and hindering factors for 
co-creation processes. However, the analysis of wider outcomes of city 
labs and especially their transformative potential is often not taken into 
account. By reviewing the literature on the evaluation of social innova-
tion, Milley et al (2018) found an emphasis on developmental evaluation 
approaches that focus on the process of the evaluation rather than the 
outcomes. One reason for this is the timing of the evaluation: city lab 
evaluations are often done by the research team accompanying the city 
lab design and implementation and therefore are conducted during the 
lab’s lifetime and in parallel to its implementation. 

The paper describes the challenges that emerged in the course of 
the city lab evaluation and reflects on the original ambition to assess 
the effects of the city lab and in particular the lab’s contribution to social 
innovation in energy. 

In this regard, we formulate the research question of this article as 
follows: Which challenges arise in the course of evaluating a municipal ex-
perimentation process that aims to encourage social innovation in energy? 

Hence, we contribute to the current discussion on how to evaluate 
urban experimentation and social innovation and establish a link to the 
current academic discourse on how to assess transformative outcomes 
and the discussion on new evaluation approaches for transformative 
policy interventions. 

The paper is structured as follows: In the next chapter, we first in-
troduce the SONNET city lab in Mannheim’s district Neckarstadt-West 
(NSW). In order to understand the rationale of the city lab, we elaborate 
on the specific characteristics that shape the city of Mannheim and the 
neighbourhood in which the experimentation process takes place. Chap-
ter 3 presents the focus and methodology of the evaluation. Chapter 4 
discusses the main challenges the evaluation faced with regard to a) the 
experimental process of the lab; b) substantial changes in the external 
context of the lab; c) the use of the concept of social innovation. We 
close with a discussion on how these challenges relate to the current 
discussion on the evaluation of interventions with transformative ambi-
tions and the challenges to assess transformative outcomes. 

2 THE SONNET CITY LAB 
IN NECKARSTADT-WEST

THE CITY OF MANNHEIM AND THE NEIGHBOURHOOD 
NSW

The city of Mannheim is located in the south-west of Germany. With 
about 320,000 inhabitants, it is among the 25 largest cities in Germany. 
Shaped by its industrial background and heavy industry located in Man-
nheim, the city has committed itself to the climate protection target and 
will become a climate neutral city by 2050 (status as of Sept. 2021). 
Thereby, the city faces different tensions. One example is keeping its 
status as an attractive site for economic development but at the same 
time reducing CO2 emissions. Furthermore, Mannheim can be character-
ized as a heterogeneous city including well-situated homeowners with 
a higher awareness for sustainability related topics but a bigger CO2 
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it was also used as a platform for outdoor events or informal 
meetings as it provides space to sit or stand on it. As part of 
the city lab in Neckarstadt-West, a Mobile Green Room was 
installed for 12 weeks in different locations in the district and 
used by different stakeholders, such as a local church commu-
nity, a school or the neighbourhood management for activities.

•	 The KliMAthon3 is an app-based competition that encourages 
participants to save CO2 emissions. It allows to calculate a per-
sonal CO2 footprint, provides tips for climate friendly behaviour 
and encourages to participate in ‘challenges’ such as taking the 
bike to work or abstain from dairy products for a certain period 
of time. For 42 days, citizens were invited to use the app and 
participate in challenges in order to save emissions together 
and create awareness for sustainable behaviour.

The selection of the two activities illustrates a broadening of the 
scope of the city lab activities beyond energy related topics towards sus-
tainability in a more general way. The city lab participants regarded this 
broadening of the thematic scope as necessary in order to better reach 
out to the local Neckarstadt-West stakeholders. The original narrow fo-
cus on ‘energy only’ was described as being too abstract to attract the 
attention of locals, however, the focus on sustainability - especially on 
enhanced living conditions - was more in line with the citizens´ needs.

The next section discusses the challenges that arose during the evalu-
ation process. 

3 EVALUATION FOCUS AND 
METHODOLOGY USED

In order to assess the effects of the city lab and especially changes 
in social relations in the field of energy in NSW, the evaluation chose 
the following evaluation criteria and formulated the evaluation questions 
displayed in the table. 

the diversity of already existing initiatives and stakeholders in NSW and 
to reach out to the citizens. Instead, it was important to get to know the 
existing stakeholder structures of the neighbourhood. NSW as a dense 
inner-city neighbourhood has already a lively scene of associations, al-
though only few initiatives on the topic of energy exist. The city lab was 
the possibility to see which stakeholder groups were interested in joining 
forces on the topic of energy transition.

Consecutively network building with stakeholders in NSW and find-
ing multipliers and mediators for the topic had to be prioritized. The 
phase of network building and stakeholder engagement took place be-
tween summer and autumn 2020 and culminated in a first NSW-stake-
holder group event in December 2020. It targeted especially professional 
(full-time professionals, e.g. teachers at schools, neighbourhood manag-
ers etc.) and organized stakeholders (volunteers, e.g. associations, local 
citizen networks) of NSW and gave them a new platform to brainstorm 
topics to be prioritised. Due to the COVID-19 pandemic, the discussion on 
the development of activities continued within a narrow group of people. 

While initially the city lab aimed for co-designing concrete activi-
ties, the final choices for the two show-case activities was made by the 
core actors involved in the city lab in spring 2021. These changes to the 
initial plan were a result of the readjustment processes of the lab and 
reinforced by the restrictions imposed by the COVID-19 pandemic. From 
a practical perspective, the activities were chosen because they both 
could be implemented despite the retractions that existed due to the 
COVID-19 pandemic. However, these activities had never been imple-
mented in Mannheim before and reinforced the aim of the city lab to ex-
periment with new methods for engaging citizens and local stakeholders 
in a dialogue process. In line with the aim to include local stakeholders 
in a broader transition process, that activities focused on knowledge ex-
change and awareness raising and allowed to inform and involve differ-
ent stakeholder groups. The two activities - 1) the Mobile Green Room® 
and 2) the KliMAthon app - were both implemented in summer 2021.

•	 The Mobile Green Room® is a planted, container-like platform 
that can be transported and therefore allows to temporarily dis-
play urban green in densely built environments.2 It serves as a 
prototype for greening the urban areas and allows citizens to 
experience the advantages of urban green. In Neckarstadt-West 

2	 https://www.mannheim-gemeinsam-gestalten.de/dialog/informationen/mobiles-gruenes-zimmerr-der-neckarstadt 
3	 The App was developed and provided by worldwatchers GmbH: https://www.worldwatchers.org/

Eval. Criteria Explanation

Relevance The relevance of the activities with regard to the needs of the inhabitants of the neighbourhood Neckarstadt-West. 

Coherence The coherence and embeddedness of activities with the Mannheim strategy “Mannheim on Climate Track” 
and the embeddedness of various non-SONNET related activities existing in Neckarstadt-West.

Inclusiveness The inclusiveness of the process of the city lab: this aspect was twofold and looked into a) whether the relevant 
stakeholders in Neckarstadt-West had been included in the city lab and b) whether professional stakeholders from 
outside Neckarstadt-West, especially staff from different city departments had been involved in the city lab and how.

Effectiveness The effectiveness of the lab with a specific focus on how the city lab had contributed to changing 
social relations (in particular in the energy field), for example new networks of actors, changes 
in communication patterns or even new organisation structures (social innovations).

Table 1: Evaluation Criteria of the SONNET City Lab Evaluation

https://www.mannheim-gemeinsam-gestalten.de/dialog/informationen/mobiles-gruenes-zimmerr-der-neckarstadt
https://www.worldwatchers.org/
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4 DISCUSSION OF CHALLENGES 
FACED DURING THE EVALUATION

4.1 CHALLENGES RELATED TO EVALUATING AN ONGO-
ING EXPERIMENTAL PROCESS 

As described in chap 1.2., the SONNET city lab was characterised 
by changes in methods, activities, target groups and the reflection on 
objectives. We argue that this process of permanent readjustments is 
characteristic for an experimental process. In the literature on (urban) ex-
perimentation the experimental processes show four phases: a) launch 
of the process, b) preparation phase (especially choosing the experimen-
tal activity, the methods to implement, the indicator to measure it, and 
the stakeholder involved; c) the implementation phase of the experiment; 
d) evaluation / reflection phase (e.g. Knieling et al. 2021). This is also 
how SONNET foresees the city lab implementation (Dembek et al. 2020).

For the evaluation of the city lab, two challenges arose: First, the 
assessment of the lab’s contribution to perceived change was difficult 
due to the fluid boundaries between the lab and other parallel activi-
ties. Second, the readjustments with regard to goals and target groups 
during the lab implementation process asked for a flexible approach to 
the evaluation especially regarding the assessment of goal attainment. 

In order to address these challenges, the evaluation team traced the 
implementation process backwards. The starting point was the recon-
struction of the overall city lab process at the end of the lab’s lifetime 
(summer 2021). The next figure shows the reconstructed process. In ret-
rospective, four phases of the city lab have been defined which have 
involved changes in target groups and subsequent adaptation of activi-
ties, events and tools. 

While the evaluation criteria were suggested by the SONNET project, 
the exact formulation of the evaluation questions and their translation 
into descriptors was re-adjusted during the evaluation process. This al-
lowed reacting to changes in the city lab process. 

From a methodology point of view the evaluation was inspired by 
the method of process tracing (George and Bennett 2005). For the data 
collection and analysis we concentrated on qualitative methods as they 
allowed greater flexibility to adapt to the processual character of the 
lab and trace the development of changes. The evaluation questions 
were translated into qualitative descriptors that qualified the degree of 
changes occurred during the city lab implementation. 

Our main data collection methods were interviews and participa-
tory observations. At the heart of the evaluation were interviews with 
stakeholders involved in the two show-case activities, the Mobile Green 
Room® and the KliMAthon app. Overall, 10 interviews were conducted 
between May and the beginning of August 2021. The data was comple-
mented by interviews with Mannheim stakeholders not primarily related 
to the city lab activities in NSW and observations at different events 
conducted during the city lab, such as the design thinking workshop or 
stakeholder events.

During the course of the evaluation, it became clear that the focus 
of the evaluation had to be put on the implementation process of the 
city lab. The evaluation of the outcomes of the city lab, however, could 
not be realised as originally intended. Especially the assessment of SIE 
development and its transformative potential remained rudimentary. The 
next chapter discusses the evaluation’s challenges that finally led to the 
shift in the evaluation focus. 

Figure 1: Reconstructed process of the SONNET city lab
Source: own illustration, Fraunhofer ISI.
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The evaluation took place during the final phase of the city lab, i.e. 
still during the lifetime of the experiment. However, due to the short 
lifetime of the overall lab (1,5 years including a longer stand-still period 
caused by the COVID pandemic) it was difficult to assess changes in 
social relations, especially with regards to their innovative potential (i.e. 
mainstreaming potential and sustainable application).

4.2 CHALLENGES RELATED TO EXTERNAL SHOCKS

The COVID pandemic started four months after the launch of the 
city lab. The first lockdown in spring 2020 destroyed the initial plan to 
gather (physically) the local initiatives and contact citizens in the NSW 
neighbourhood and discuss activities related to energy transition. Due 
to this external shock, the priorities of local NSW stakeholders changed 
considerably. Health issues dominated the local political agenda to the 
disadvantage of the already non-prioritised topic of sustainability in gen-
eral and energy transition in particular. The city lab continued its work, 
however, with a small group of core participants, all of them “profes-
sional stakeholders”, i.e. people working for the neighbourhood as part 
of their paid job, such as the staff of the city administration. On the other 
hand, volunteers of local initiatives but also school staff had only limited 
possibilities to participate in the discussions around the city lab, espe-
cially in the times of the COVID lock-downs. 

The next figure presents the shifts in target groups during the lab 
implementation.

The COVID pandemic affected the evaluation insofar as only few on-
site visits could be realised, limiting the possibility for direct observation 

In the SONNET city lab NSW the four phases mentioned in the litera-
ture could not be clearly distinguished. The “experiment” started already 
with the choice of the neighbourhood NSW, as no blueprint existed in 
Mannheim how to encourage social innovation related to energy in a 
neighbourhood similar to NSW. The city lab’s main activity (and its main 
achievement) was to connect stakeholders who were willing to join 
forces on the topic of energy transition in the district. In this sense, the 
overall city lab implementation was an open process with regard to the 
stakeholder groups involved, the choice of activities and to some extent 
the objectives of the lab. 

With regard to methods and tools, the city lab was a possibility to 
test out which methods would work well, under which preconditions and 
for which types of stakeholders (e.g. professional stakeholders, initiatives 
and organisations of NSW, citizens of NSW). Testing methods and tools 
for stakeholder involvement was an explicit aim of the city lab from the 
beginning but was intensified during the process of the lab. As the organ-
izers of the SONNET city lab were also involved in other projects in the 
neighbourhood (e.g. a program for energetic refurbishment) and activities 
on the city level (e.g. the Mannheim strategy or citizen involvement pro-
cess “Gemeinsam gestalten”) the SONNET city lab eventually fitted well 
into the overall city’s projects portfolio on sustainability transition.

The adjustments during the lab implementation also implied shifts 
in the objectives of the city lab. The original aim to design and imple-
ment activities related to energy transition in the city lab’s lifetime and 
with participation of local stakeholders, especially its citizens, had to be 
revised. The evaluation acknowledged these changes and focused on as-
sessing the network building and interaction processes of stakeholders 
around energy related topics. Furthermore, it took up the question which 
participation methods were suitable for different stakeholder groups in 
order to induce changes or create new social relations. 

Figure 2: Target groups of the SONNET city lab 
Source: own illustration, Fraunhofer ISI.
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city lab in NSW embedded this definition of SI in its overall aim, to “de-
velop novel urban governance structures and practices for enabling social 
innovation in the energy sector.”

However, this definition left room for interpretation with regard to 
what social innovation in energy might be. Consequently, the city lab 
stakeholders rarely used the concept of social innovation. Especially in 
discussions with citizens and local initiatives, the city lab responsible 
translated SIE as was “social aspects of energy”. SONNET’s research on 
the role of policy making for social innovation showed that the awareness 
for social innovation among policy makers still needs to be increased and 
a shared understanding of SI developed (Rogge et al. forthcoming). This 
also applies for the local level: While the awareness for the important 
role of social innovation starts to increase among policy makers on the 
local level, a shared understanding of SI and a way to implement it is 
still missing. 

The evaluation faced the challenge how to work with such a fuzzy 
definition as two options for analysing SIE seemed possible: SIE could 
both be seen as a ‘means’ in the city lab process (i.e. such as in the SON-
NET definition of SIE as “changing social relation”) or rather as a ‘result’ 
of the city lab, (i.e. as suggested by the city lab objective of “enabling 
social innovation in energy”). 

One task of the evaluation was to operationalise the overall aim of 
the city lab into distinct and clear subordinated objectives but also to 
name the broad rational of the lab (“foster energy transition in NSW”). 
The next figure presents the final version of the hierarchy of objectives, 
which was elaborated at the very end of the evaluation process. On 
purpose, SIE is not explicitly mentioned here, as their development is 
considered as an outcome of the city lab.

e.g. in meetings or a newly created exchange (regular meeting of the 
stakeholders involved to discuss the local energetic renovation process 
in NSW) or spontaneous exchanges between the team of evaluators and 
the city lab participants. 

4.3 CHALLENGES RELATED TO THE VAGUE CONCEPT 
OF SOCIAL INNOVATION

With the overall aim of the SONNET city lab in NSW to encourage 
social innovation in energy (SIE), one of the main challenges faced in the 
evaluation process was that a plurality of definitions of social innovation 
exists among researchers as well as practitioners. 

In academic discourse, differences in defining social innovation (SI) 
exist among scholars who follow a normative definition that highlights 
the role of social innovation as ‘good for society’ (Murray et al. 2010) and 
those using it as an analytical definition interested in tracing the devel-
opment of social innovation (Howaldt et al. 2015). Also the subject of SI 
is divers. It can refer to changes in social relations (Avelino and Witt-
mayer 2017), novel practices, e.g. related to sustainable consumption 
(Jaeger-Erben et al. 2017) or novel business models, e.g. contributing to 
energy justice (Hiteva and Sovacool 2017). One central aspect of social 
innovation, however, is the empowerment of social groups that so far 
have been excluded from participating in innovation processes.

For the SONNET project, the main interest was in understanding how 
social relations around energy are changing and what conditions enable 
or impede the transition towards a more sustainable energy system. In 
this sense, SONNET defines SIE as “(combinations of) ideas, objects and/
or actions that change social relations and involve new ways of doing, 
thinking and/or organising energy“ (Wittmayer et al. 2020). The SONNET 

Figure 3: Objectives of the SONNET city lab
Source: own illustration, Fraunhofer ISI.
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very useful with regard to the reorientation of objectives and activities 
of the SONNET city lab. Indeed, we readjusted the logic chain leading to 
expected outcomes several times in order to be in line with the actual 
activities and rationales of the stakeholders, but also following a deeper 
understanding of the city lab’s experimental process.

In the evaluation of the city lab NSW, not all of the six principles 
could be implemented, especially the claim to conduct a formative evalu-
ation with the active participation of stakeholders (affected by the evalu-
ation) could not be realised. However, we acknowledge that a stronger 
involvement of at least the main stakeholders of the city lab (from the 
city administration and the neighbourhood) would have allowed going 
deeper in assessing the effects of the city lab instead of focusing mainly 
on the process and conditions for implementation. 

The other side of the claim of a more inclusive and participatory mode 
of evaluation, is the (new) role for the evaluators. In the SONNET city lab 
the role of the evaluator was not clearly defined. The SONNET project 
assigned to the research partner (and evaluator) a role as an involved 
partner in the city lab, e.g. as facilitator, mediator or as a partner for 
critical reflection. In the SONNET city lab the evaluator’s role should be 
rather described as an external assessor. Exchanging the ideal roles (and 
their evolution) of each party should be an integrated part of this new 
type of “co-productive” evaluation. 

The period in which the evaluation had to take place - namely during 
the lifetime of the city lab - hindered looking at outcomes. This seems 
to be a general problem of transdisciplinary social labs. Generally, these 
labs have a dedicated research team that monitors the implementation 
process scientifically and compares different settings (e.g. different city 
labs such as in the SONNET project). However, the mandate of these 
researchers ends with the implementation of the city labs. To our knowl-
edge, ex-post outcome evaluations of city labs are seldom conducted. 

In our case it proved very helpful to focus on the evaluation criteria 
of ‘relevance’, inclusiveness’ and ‘coherence’ and to put the emphasis 
of the analysis on the design of the interventions as a crucial factor that 
influences the effective implementation and development of effects. 
(Mickwitz et al. 2021)

Ghosh et al. (2020) discuss the need for new outcome categories 
(especially complementing the traditional STI outcome categories and 
indicators), the so-called “transformative outcome”. Social innovation 
can be understood as such a new type of outcome. Research on the 
role of policy making for social innovation suggests that more research 
is needed on the possible impact pathways of SI and the development 
of indicators along the pathways (Rogge et al. forthcoming). While on 
the EU and the national level policy strategies for social innovation are 
emerging, the concept of social innovation needs to be broken down to 
the local context and the specific aim of the experimental process.

Our contribution highlights the challenges that evaluations of ex-
perimental and transdisciplinary policy measures are confronted with. 
Current discussions in the evaluation community provide interesting 
approaches that could be further explored and tested in future evalu-
ations.

As a consequence of the unclear definition of SIE, two different 
evaluation designs were possible: analysing SIE as an activity of the city 
lab or tracing the process that produces SIE. The evaluation started by 
evaluating SIE as an activity, namely the two show-case activities imple-
mented in summer 2021. However, it became clear during the evaluation 
that focusing on such a narrow part of the overall city lab would not have 
been sufficient to capture the complexity of the city lab. Thus, after the 
first interviews, we shifted the focus in order to take the overall develop-
ment process of the city lab into account. Rather than defining ex-ante 
activities as social innovation and assess their effects on the city lab, we 
understood SIE as a possible result of the city lab. In line with the defini-
tion of SIE as “changes in social relations” (in the context of energy), we 
focused our analysis on the identification and interactions of stakeholder 
groups as well as the tools and methods that structured exchange and 
participation. In the particular case of the SONNET city lab, the following 
aspects proved to be important for encouraging SIE:

a)	Mapping stakeholders before engaging in a participatory design 
process; 

b)	Reflecting on suitable participation formats for different stake-
holder groups; 

c)	Establishing a new communication process between stakehold-
ers who had formerly not interacted; 

d)	Taking into account the needs and external contextual con-
straints of the involved stakeholders. 

In this sense, the SONNET city lab allowed to gain knowledge on ena-
bling and impeding conditions for SIE in the NSW neighbourhood. At this 
point in time we cannot tell whether the new stakeholder configuration 
and interaction practices will be continued in the NSW or even inspire 
processes in other districts of Mannheim. One has to acknowledge that 
the city lab was conducted over a short period only – but changes in so-
cial relations are processes that require time to develop and become in-
stitutionalized (Hielscher et al. 2020). However, the evaluation concluded 
that the city lab has successfully kicked-off a stakeholder identification 
and mobilization process on energy topics in NSW. This process is likely 
to be continued after the city lab has closed, as the neighbourhood is cur-
rently participating in a five-year urban renovation programme (funded 
by the German KfW-Bank). In this sense, the city lab can be understood 
as an important first step in a longer urban transition process. 

5 DISCUSSION AND OUTLOOK
In this article, we reflect on the challenges faced during the evalua-

tion of the SONNET city lab process in Mannheim’s district Neckarstadt-
West. The challenges that the evaluation was confronted with arose 
from its main features that were a) the experimental character of the 
project and b) the concept of social innovation as a central conceptual 
framework of the project. Furthermore, the changes in planning of the 
experiments as a result of the COVID pandemic added another challenge. 

Recent literature on the evaluation of transformative innovation poli-
cies discuss different evaluation design features that could be useful to 
assess these specific types of policy interventions. Molas-Gallart et al. 
(2020) present “six guiding principles for transformative innovative policy 
evaluation”. One of the principles is the idea to use a flexible theory 
of change that is readjusted during the evaluation. We found this idea 
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develop new solutions for existing challenges (Greenhalgh et al. 2019). 
One of the main drivers is the United Kingdom, which introduced PPIE in 
the national research agenda and research funding (National Institut of 
Health Research 2021): research carried out ‘with’ or ‘by’ members of the 
public rather than ‘to’, ‘about’ or ‘for’ them (Hayes, Buckland, and Tarpey 
2012). Such approaches to engaging the public in research have increas-
ingly come into the focus of national and international policy actors often 
framed as citizen science, public engagement, and public involvement 
in policy documents (Hecker et al. 2019; Bundesministerium für Verkehr 
2016; Bundesministerium für Wissenschaft 2015; European Commission 
2014). Hecker et al. (2019) explored the conceptualization of citizen sci-
ence and found that policy documents attribute educational benefits to 
citizen science by fostering scientific literacy, individual learning, and 
skill development, as well as by facilitating environmental stewardship. 

In a recent analysis of 34 reviews, Ocloo and colleagues (2021) ex-
plored barriers and enablers of patient and public involvement in health-
related research. The authors identified adequate funding and resources, 
the lack of training opportunities for the public and professionals, and 
the lack of general support structures, such as emotional, practical and 
financial support as key barriers among others. Health researchers also 
emphasized the emotional component of working with PPIE, which is 
both rewarding and burdensome, and requires practical as well as social 
support (Boylan et al. 2019). Further, researchers’ positive attitude and 
experience towards PPIE are key factors in the successful implementa-
tion of public involvement activities in research (Boylan et al. 2019, Na-
than et al. 2006, Thompon et al. 2009, Ocloo et al. 2021). 

The situation is similar in Austria. Here, too, there is a gap in the 
implementation of such participatory approaches among researchers 
and a lack of instruments for funding such approaches in the Austrian 
research landscape. Challenges of implementing PPIE practices address 
the lack of awareness and knowledge about the PPIE concept in the local 
scientific communities, the lack of appreciation of the value of involving 
patients as ‘experts by experience’ and fear of violating research ethics 
if PPIE activities are carried out without formal ethical approval (Kaisler 
et al. 2021). To overcome these challenges, the Ludwig Boltzmann Ge-

ABSTRACT

The LBG OIS Center established a new Patient and Public Involve-
ment and Engagement (PPIE) Implementation program aiming 
at ‘active involving’ public members in research across different 

phases of the research cycle – from setting the agenda to disseminating 
results – and its governance. The program offers funding and facilitation 
of these PPIE activities. The first PPIE pilot call was launched in Autumn 
2020. It supports researchers in Austria with up to EUR 60.000 in order to 
implement their PPIE activities. In addition, the program offers support in 
the form of consultation, training, knowledge exchange and networking 
opportunities. One important characteristic of the selection process is 
the composition of the expert panel, bringing together transdisciplinary 
expertise from different areas (scientific experts, patients, and students). 
The expert panel recommended 11 out of 25 PPIE projects for funding 
(success rate 44%). 45% of the applicants participated in the support 
offers prior to the call and 52% in the continuing support offer after the 
call had been closed. Based on our online surveys, overall, participants 
were very satisfied with the support offers. Learnings of the first call 
address the eligibility of applicants. In the selection meeting, we found 
that different understandings of ‘active involvement’ were negotiated 
among experts. However, this was not a problem due to the open and 
collaborative atmosphere and mutual learning opportunity for experts. 
The panel suggested opening the call to non-research bodies, which 
indicates small changes in the application format – e.g. video and text-
based applications in German and English. Despite of small adaptions 
in the second PPIE Pilot Call 2021, it seems that the funding instrument 
was appropriate and reflects a low-threshold offering for researchers in-
troducing public involvement activities in their work.

BACKGROUND
Patient and public involvement and engagement (PPIE) in research 

is an important driver for societal impact of science and its capability to 
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form of individual consultations and webinars. A second PPIE pilot call 
was planned in September 2021 (total funding volume EUR 600.000).

In addition, and at the core of the program, we aim to build at LBG 
OIS Center an institutionalized support for PPIE projects located within 
LBG as well as at Austrian research institutions. This was supported 
with staff representing 1,5 full-time equivalents. This includes individual 
consultation and training opportunities in PPIE related topics and par-
ticipatory methods, such as webinars and co-creation workshops with 
different stakeholder groups, as well as creating learning opportunities 
through a peer network. The peer network aimed to establish a PPIE 
community and embed public involvement in the Austrian research land-
scape and beyond. The support offers were available without charge 
for researchers and public members in Austria and assessed after each 
event with a questionnaire tailored to each support offer. Moreover, the 
PPIE Implementation Program – the funding instrument and support of-
fers – will be externally evaluated. 

As part of the Program evaluation, the evaluation of the funded PPIE 
projects and activities include views from all stakeholders that partici-
pated in the PPIE activities (researchers and members of the public). The 
projects’ evaluation questionnaire addresses the following dimensions: 
quality of involvement, learnings from activities, future and sustainability 
of activities, scientific and societal impact of activities on individual and 
organizational level, implementation of activities, and satisfaction with 
the PPIE activities. The project evaluation is conducted once after the 
end of the project period. 

TRANSDISCIPLINARY EXPERT EVALUATION PANEL

Based on previous experience of involving experts by experience (e.g., 
patients and citizens) in project steering and governance – for example, 
people with lived experience in a field of mental health (Kaisler & Paul 
2019) – we established an independent and international expert panel 
including members of the public for assessing the PPIE funding appli-
cations. The expert panel aimed to assess and select the high-quality 
applications. It consisted of two scientific experts in the field of public 
involvement, a patient in the field of health, and two students with ba-
sic scientific background (16-30 years). We established characteristics for 
each group of experts (scientists, patient, students), which consisted of 
mandatory skills (e.g., fluent English for all experts, or lived experience 
in case of the patient) and desirable skills (e.g., experience in committee 
work for all non-scientific experts). To align the experts to the goal of the 
call, we organized a briefing meeting introducing the scope of the call, the 
assessment criteria and gave the experts the opportunity to get to know 
each other and to explain their respective relation to participatory science. 

The transdisciplinary expert panel assessed the project proposals 
individually based on four criteria: quality of involvement, societal im-
pact, implementation plan, and feasibility within the given time frame. 
The assessment focused on the participatory approach and its quality 
of involvement (Hayes, Buckland, and Tarpey 2012) rather than the sci-
entific approach. After individual online assessments, the expert panel 
discussed outstanding PPIE project proposals in a selection meeting and 
recommended the highest rated projects for funding to the LBG Manage-
ment Board. 

In the selection meeting, we were able to observe good and respect-
ful cooperation in which the experts were responsive to each other’s per-
spectives and concerns. These different perspectives led to discussions 

sellschaft (LBG) Open Innovation in Science (OIS) Center established the 
PPIE Implementation Program in 2020. It intends to fill the gap and insti-
tutionalize support for public involvement activities in Austria. The PPIE 
Implementation Program is funded by the National Research Foundation 
for Technology and Development. The PPIE Implementation Program is 
embedded in a wider ‘open innovation in science’ framework fostering 
collaboration among different stakeholder groups to enable transdisci-
plinary collaboration. This requires an open mind-set and open research 
practice which allows for thinking beyond the research discipline and 
academic framework in order to generate scientific insights and trans-
late them into innovations (Beck et al. 2020).

CO-DEVELOPMENT OF THE PPIE IMPLEMENTATION 
PROGRAM

To systematically introduce public involvement at LBG and in Aus-
trian research institutions, we co-developed the PPIE ‘How to’ Guide for 
Researchers (Kaisler & Missbach 2019) aiming to support researchers in 
implementing public involvement activities in their research. In a series 
of five co-creative workshops, citizens, patient advocates and LBG re-
searchers co-created principles of PPIE in research and project steering 
structures, self-assessment checklists, and monitoring of PPIE activities 
in research projects (Kaisler & Missbach 2020). In the last workshop, we 
discussed potential funding models with all stakeholder groups based on 
the PPIE ‘How to’ Guide for Researchers. The discussion covered three 
topics with the aim of co-creating action plans to establish a public in-
volvement focus at LBG: 

1.	 funding structures to implement public involvement activities, 
2.	 support structures to facilitate implementation, 
3.	 and the evaluation of public involvement activities. 

The output led to a nationwide PPIE Implementation Program fund-
ing and facilitating public involvement activities in research launched in 
Autumn 2020. 

PPIE IMPLEMENTATION 
PROGRAM

The PPIE Implementation Program (ppie.lbg.ac.at) aims to support 
‘active involvement’ (Hayes, Buckland, and Tarpey 2012) of public mem-
bers in research activities across different phases of the research cycle 
– from setting the agenda to interpreting data – and its governance. It 
supports public involvement activities with up to EUR 60.000 over a pro-
ject period of 6-12 months implemented at Austrian research organiza-
tions and universities. Private and public Austrian research organizations 
were eligible for funding. Eligible costs included honorarium for public 
members, other direct costs, travel costs for public members and re-
searchers, and 20% overhead costs. Personnel costs for researchers and 
research equipment were not eligible. Applicants were asked to submit 
a three-page application describing the societal impact, implementation 
plan, considered methods, and expected learnings of the PPIE activities. 
The first PPIE Pilot Call opened in September 2020 (total funding volume 
EUR 600.000) and accompanied support offers on the administrative and 
methodological implementation of the project idea prior to submission in 

http://ppie.lbg.ac.at
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port offers indicate that the project leaders were satisfied with both, the 
funding instrument and support offers, and they expressed their interest 
in learning from the other peers.  

EVALUATION OF SUPPORT OFFERS

The PPIE support offers aimed at building a second pillar alongside 
the funding instrument. The support offers provided low-threshold op-
portunities to get familiar with the topic and consult project ideas with 
the experienced researchers working with participatory methods. It is 
therefore primarily aimed at researchers, although other stakeholders 
were also welcomed to participate and take part in some of the offered 
activities (e.g., idea workshop with stakeholders). For this purpose, the 
PPIE Implementation Program offered a series of different activities to 
support the introduction and implementation of PPIE to researchers and 
to inform about important aspects or existing solutions regarding PPIE. 
Here, we analyze the eleven activities (including the PPIE Pilot Call 2020) 
that were conducted from September 2020 until June 2021. These ac-
tivities vary from face-to-face consultation (n=18), webinars (n=6), idea 
workshop (n=1), PPIE Pilot Call 2020 (n=1), expert workshop (n=1) and 
network meetings (n=2). Due to the Covid-19 pandemic all activities 
were held online. 

In total, we documented 248 interactions since the start of the 
program within this timeframe. An interaction is defined as: a person 
showed intention to participate in one of the support offers, such as by 
registering or by making an appointment. Therefore, a person may have 
several interactions. In 197 cases (79%) the interaction resulted in the 
participation of a person in an activity of the support offers. 

The webinars accounted for the most interactions as the webinars 
were most frequently offered and had the lowest barrier to participate. 
On average, we had 23 interactions per webinar compared to around 15 
in the other formats (consultation and pilot call excluded). Nevertheless, 
the attendance rate of the webinars was the lowest (66%, see Table 1) 
compared to the other activities. 

about ‘high-quality’ involvement activities and a consensus among the 
participating experts. 

RESULTS OF THE FIRST 
PPIE PILOT CALL 2020

A total of 29 applications (62% female and 38% male applicants) 
were submitted from 15 different research institutions in Austria. Thereof 
four applications were not eligible for funding. More than half of the ap-
plications were submitted from other federal states than Vienna. In line 
with the scope of the call, most of the applications were thematically 
related to health sciences. The PPIE Pilot Call 2020 primarily addressed 
scientists in early career stages (24% PhD students and 41% PostDocs) 
from universities (34%), research organizations (28%), university of ap-
plied sciences (14%), private universities (7%), and public agencies (7%). 

The expert panel recommended 11 of 25 eligible proposals for fund-
ing (81% female, 19% male) with a total amount of EUR 505.193. The 
success rate of female applicants increased (81%) compared to the 
application stage (62%). The successful projects addressed the follow-
ing areas: medicine (46%), social sciences (45%) and psychology (9%). 
46% PostDoc researchers, 27% PhD students, 18% professors, and 9% 
research administrators were granted. Their project ideas describe many 
different participatory approaches, such as co-creative workshops with 
stakeholders and members of the public (37%), the establishment of 
project steering and advisory boards including patients (27%), the co-
development of questionnaires and research activities (27%), and involv-
ing patients as co-researchers in the research team (9%).

The expert panel decided not to use the entire funding volume of 
the call because some proposals did not convey the desired quality of 
involvement. More than half of the projects (55%) used support and con-
sultation prior to the submission, thereof 60% succeeded in funding. In 
comparison, 45% did not take advantage of consultation, but still suc-
ceeded in funding. Preliminary results from the evaluation of the sup-

Caption Figure 1. Pathways of participants’ attending different support offers.

PPIE Call 2020
Pathways of participants
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In total the 248 interactions led to a reach of 163 individual persons. 
On an individual level, 31 registered individuals (19%) never participated 
in any of the support offers, while 87 individuals (53%) participated in 
one and 45 individuals (28%) in two or more offered activities. Of these 
45 individuals, 20 were identified as regular users who participated three 
or more times in the support offers. It remains open why 19% of users did 
not attend the activities. 

The analysis shows that the group of no-shows was mainly interested 
in the webinar format. 42% of the no-shows worked at foreign research 
institutions and were consequently not eligible for the PPIE Call. Among 
the group of regular participants only 5% (n=1) were associated with a 
foreign research institution. The group of regular participants also made 
particular use of the PPIE consultation or tended to take part in more ad-
vanced formats such as the network meetings and the expert workshops. 
This highlights the importance of the funding instrument to encourage 
the rather fragmented community of different disciplines and participa-
tory approaches to interact on a regular basis.

The webinars were designed as a low-threshold format and conse-
quently generated the least commitment. Nevertheless, the webinars 
enabled the highest mobilization among people, while activities with a 
higher threshold (expert workshop, network meeting) required more in-
centives to participate. In the case of the PPIE Implementation Program, 
the prospect of funding may have played a role. In general, the different 
support offers led to a more diverse audience with different needs being 
addressed by the program.

Figure 1 shows the initial and following interactions of participants in 
different support offers. It indicates that the webinars raised awareness 
about other PPIE support offers but had limited influence on submissions 
to the PPIE Pilot Call 2020. While about one third of the first webinar’s 
participants also attend later activities, only a fraction of them applied 
for the PPIE call. The two content-related webinars (2 and 3) did not re-
sult in any further applications in the PPIE Call. This indicates that the 
webinar format did not attract potential applicants to the call. However, 
it generated broader attention for the support offers as well as further 
interactions in other activities. About half of the consultations (average 
duration about 60 minutes) prior to the call resulted in an application. 
It seems that this format – providing individual feedback to projects 
ideas – was more effective in terms of attracting researchers to apply. 
Further, more than half of the applicants also attended in a later activity 
of the support offers. This indicates that the funding instrument gener-
ated commitment to the support offers in the first round of the PPIE Pilot 
Call. A large proportion (Fig. 1 ‘unknown’ column) of the participation in 
the call and other support activities did not result from prior interactions 
with the PPIE Implementation Program. These unknown participants may 
have been recruited via social media, newsletters, and information on 
topic-related platforms as well as word-of-mouth dissemination of infor-
mation in the field. This is especially valid for capability building in the 
PPIE community in Austria. Based on the distribution of disciplines and 
topics submitted, we conclude that we have reached different participa-
tory approaches in health research. 

Table 1 Evaluation of participants’ satisfaction with different support offers.

  Webinar  Network Consultation Expert WS Idea WS Total

Total number of activities 6 2 18 1 1 28

Number of participants 91 (137) 26 (30) 24 (24) 13 (15) 14 (14) 168 (220)

Attendance rate 66,42% 86,67% 100,00% 86,67% 100,00% 76,36%

Number of survey respondents 17 7 7 11 10 52

Overall satisfaction event (1-5) 4,68 5,00 5,00 4,91 4,60 4,70

Satisfaction with learnings (1-5) 4,47 4,25 4,71 4,66 3,97 4,38

Note: Numbers in brackets indicate total number of registered participants for the activity. We used a 5-point Likert 
scale to assess the satisfaction of participants (1 not satisfied to 5 very satisfied). WS = workshop.

Table 1 shows the different activities of the support offers describing 
the attendance rate and the satisfaction of the participants. To adapt 
our support offers to the needs of the community and to improve the 
implementation, a small questionnaire (“participation check”) was sent 
to participants after each activity. The participation check surveyed how 
comfortable the participants felt with the event, how well it was imple-
mented and whether they were satisfied with the takeaways from the 
event. As the activities were conducted online due to the Covid-19 pan-
demic, the participation check was also conducted online, even though 
this may have had a negative impact on the response rate. For this rea-
son, we have significantly shortened the questionnaire for the webinars, 
which has improved the response rates to some degree, although we lost 
some interesting information.

These findings indicate that the overall satisfaction of the partici-
pants across all activities was high, ranging between the scores four and 
five on a scale from 1-5 (‘not at all satisfied’ to ‘very satisfied’). While 
satisfaction with the webinars was somewhat lower, the consultations 
and the peer network seem to be particularly well received. The open 
field in the questionnaires highlighted that the respondents appreciated 
the offer and their relevance. Respondents positively underlined that the 
webinars gave a short overview of the areas and that the topics were 
of interest. However, the respondents mentioned that less time was 
dedicated to networking with other participants which was frequently 
emphasized as impediment. 

To bridge this gap, we offered two interactive settings in addition 
to the network meetings, i.e. the expert workshops and the idea work-
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personal data such as gender or institutional background etc. ensuring 
anonymity to the respondents and keeping the survey as short as pos-
sible. Also, we did not perceive these data as relevant for the evaluation 
of the activities. While this provides general feedback on the activity, it 
reduced our possibilities to evaluate the single activity connected to the 
PPIE Implementation Program as we lack knowledge about the respond-
ents’ perspective and the reasons why they participated. Therefore, in 
the second PPIE Pilot Call 2021, we revised the ‘Participation Check’ 
based on the experience gained so far including demographic data about 
participants, and feedback on the format. Nevertheless, there are some 
lessons we can draw from the participation check so far – especially in 
combination with the responses in the open fields. The evaluation of the 
support offers indicated that a pure focus on dissemination events (like 
webinars) is not sufficient to foster capacity building in community. It 
seems that there is a need for formats in which people work together 
and thereby come into direct contact, such as co-creative settings to 
jointly find solutions for the problems of others. 

The different support offers were identified as strength of the PPIE 
Implementation Program, well perceived in the PPIE community and 
positively evaluated by the participants. However, the cross-linking be-
tween the different activities should be improved to increase the share of 
repeated participations and thus improve networking effects.

Despite the need for small adaptions in the second PPIE Pilot Call 
2021, it seems that the funding instrument was appropriate and reflects 
a low threshold offering for researchers introducing public and patient 
involvement activities in their work. The PPIE Implementation Program is 
a first step towards establishing high quality public and patient involve-
ment in research and an institutionalized PPIE support structure. 
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shops. The overall satisfaction in these two formats was high. The re-
sponds in the open fields emphasized that they were well suited for joint 
learning and cooperation opportunities as well as to gain knowledge 
from different perspectives.

Despite the very positive feedback in the open fields, the ideas 
workshop scored lowest in both overall satisfaction and takeaways. This 
shows the weakness of the survey design lacking information about mo-
tives and backgrounds of the participants. In case of the ideas workshop, 
the majority of participants were patients or citizens, which might evalu-
ate the questions more critically than scientists who are more familiar 
with such surveys. 

The consultation received the highest ratings in terms of both satis-
faction and takeaways. Both in the survey and as feedback during the 
consultation, respondents emphasized the unique position of this offer 
in the field and its relevance for developing a participatory approach in 
research projects. This offer was less supportive of the networking of in-
dividuals in the field but was extremely effective in providing knowledge 
about the call and participatory research approaches. For the PPIE team, 
it was also a direct opportunity to learn about barriers and opportunities 
in the field and, if necessary, to follow-up with a tailored support offer 
(e.g., topic for expert workshop). 

LEARNINGS AND CONCLUSION
With the PPIE Implementation Program, we aimed to introduce pa-

tient and public involvement in the Austrian research landscape as well 
as a new research-funding instrument by involving members of the pub-
lic in the development of the activities, assessment of the project propos-
als and the overall evaluation of the program. 

In the consultation sessions we experienced difficulties from ap-
plicants to describe their participatory approach. This often resulted in 
describing the scientific approach instead and left the expert panel with 
open questions in their assessment of applications. For this reason, we 
are adapting the application documents in the second call and expand 
the consulting activities. The latter is also important as non-research 
bodies, e.g., patient organizations and non-governmental organizations, 
are eligible for funding in the second call, which was recommended by 
the expert panel. Non-research institutions may need more support in 
preparing their applications, as they are usually less familiar with apply-
ing for funding. Therefore, we will make the application more accessible 
for public members by allowing applications in German in justified cases 
and introducing a video format additionally to the text-based application. 

In the selection meeting of the transdisciplinary panel, we found 
that – despite the briefing – different understandings of active par-
ticipation were negotiated. However, this was not a problem due to the 
open and collaborative atmosphere and mutual learning opportunity for 
experts. This shows the importance of creating an atmosphere where all 
participants can get involved, provide facilitation, and allocate enough 
time for discussions. Experts reported a high workload assessing all 25 
applications in detail. We underestimated the effort required for less 
trained experts during the assessment. In the second call, we will al-
locate a maximum of ten applications for each expert for individual as-
sessment. 

Regarding the evaluation of the support offer, we learned that the 
questionnaire was not suitable for drawing conclusions on the PPIE Im-
plementation Program and target group. At first, we decided to exclude 
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and commitment with comparable less support. On institutional level, 
psychological support was difficult to offer. Most important areas for 
improvement were defining better the role of mentors and increasing 
their support and/or exchange, funding the fellows through contracts 
(not stipends), and minor changes in monitoring.

PSI positions itself in an environment of on the one hand long-
standing initiatives by NGOs and, on the other hand, various programs 
launched recently by research funding organizations such as the AvH. 
Implementing the program changed the AvH as well and provided an 
impulse to reflect on the German academic system, but PSI is also a 
contribution towards providing R&I resilience since it allows fellows to 
continue their research. 

ACADEMIC FREEDOM AND THE 
PHILIPP SCHWARTZ INITIATIVE

With recent geopolitical developments, (re)emerging crises and a 
surge of authoritarian tendencies even in democratic countries such as 
the USA, Hungary or Poland the topic of academic freedom has been 
brought on the agenda. In a recently published study, Kinzelbach et al 
(2021) show how Academic Freedom is decreasing in countries such as 
Poland or even the USA, while being already critically low in countries 
such as China or Turkey. 

This is, however, not the first time that relations between state, re-
searchers and academia are changing: During the Age of Enlighten-
ment, scholars sought to delimit themselves from state and church and 
claimed “libertas philosophandi”, or the right to philosophize (Hoye, 
W.J. 2009). In the middle of the 19th century, liberal students demanded 
freedom of teaching and learning, resulting e.g. in the Austrian-Hun-
garian Staatsgrundgesetz of 1867 postulating the freedom of science 
and its teaching: “Die Wissenschaft und ihre Lehre ist frei.” And lastly, 
in the years of the National Socialist regime, academic freedom was 
severely limited with, among others, researchers being expelled or even 
murdered, fields of research restricted and the institutional autonomy 
of universities reduced. 

Therefore, Academic Freedom is typically defined comprising an in-
dividual and an institutional dimension. Vrielink et al. (2011) formulate:

•	 “Far-reaching individual rights to expressive freedoms for 
members of the academic community (both staff and students) 

SHORT SUMMERY

The Philipp Schwartz Initiative (PSI) is a relatively new pro-
gram of the Alexander von Humboldt Foundation (AvH) that 
was launched in 2016 in close cooperation with the Federal 

Foreign Office. PSI enables universities and other research institutions 
in Germany to host foreign scientists who are exiled, displaced, and 
threatened by war and persecution in their own countries. As Philipp 
Schwartz fellows they are entitled to continue their research for a period 
of two years. 

Technopolis Austria was tasked with an evaluation of the first four 
selection rounds of PSI. The evaluation aimed at taking stock of program 
implementation, collecting interim results, assessing goal attainment 
and to provide recommendations to further improve the program. The 
program aimed at developing structures within organisations hosting 
threatened researchers, at integrating fellows into research to increase 
career perspectives, as well as at raising awareness and at sharing in-
formation and facilitate networking within German Academia. To our 
knowledge, this was the first evaluation of a comparable initiative. 

Our contribution answers the following questions: First, how to best 
cater for the specific features of the program and the program beneficiar-
ies in the design of the evaluation methodology? Second, what kind of 
methodological challenges did we encounter and what mitigation strate-
gies were implemented? Third, what were success factors that enabled 
the program to reach its goals and what were barriers? And fourth, on a 
more general level, how is a program like PSI positioned within the AvH, 
German Academia and how can it contribute to safeguarding academic 
freedom?

To answer the evaluation questions, an evaluation concept combining 
qualitative and quantitative elements was developed and discussed with 
the AvH. There were several specific methodological challenges to over-
come (building trust in the field of beneficiaries, privacy, data protection). 
The evaluation shows that the program objectives have been achieved 
to a large degree. We identified several success factors of the program 
such as program design, designated project structure, quick and flex-
ible program administration, following a sensible division of tasks among 
stakeholders and lastly, community building and engagement. Barriers 
identified were personal difficulties (e.g., migration, threat, administra-
tion of e.g., refugee status, family, language, psychological distress). On 
a project level, mentors had to invest a high degree of personal time 
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Interested host institutions can apply and present the AvH with suit-
able fellows as well as a Mentor who supports the scientific integration 
at the institution. They also need to present proof that the fellow is under 
threat, e.g. through an assessment carried out by a specialised organisa-
tion.2

Hosting institutions receive funding to award Philipp Schwartz fel-
lowships and to establish structures that support the integration of the 
threatened researchers into the host institution. Moreover, the AvH fos-
ters awareness raising activities and networking through accompanying 
events. 

Working with threatened researchers is new for the AvH as well as 
for most German science organisations. In contrast to other AvH pro-
grams, PSI does not focus on scientific excellence, but on supporting 
foreign researchers under threat. 

To our knowledge, this was the first evaluation of such an initiative. 
The program aimed at developing structures within organisations host-
ing threatened researchers, integrating fellows into research to increase 
career perspectives, as well as raising awareness and sharing informa-
tion and facilitating networking within German Academia (see figure 1):

mainly as free enquirers, including the freedom to study, the 
freedom to teach, the freedom of research and information, the 
freedom of expression and publication (including the ‘right to 
err’), and the right to undertake professional activities outside 
of academic employment;

•	 Collective or institutional autonomy for the academy in general 
and/or subsections thereof (faculties, research units, etc.). Said 
autonomy implies that departments, faculties and universities 
as a whole have the right (and obligation) to preserve and pro-
mote the principles of academic freedom in the conduct of their 
internal and external affairs.”

With the Philipp Schwartz Initiative (PSI), the Alexander von Hum-
boldt Foundation (AvH) combines individual and institutional aspects of 
Academic freedom. PSI is a relatively new program that was launched in 
2016 in close cooperation with the German Federal Foreign Office.1 PSI 
enables universities and other research institutions in Germany to host 
foreign scientists who are exiled, displaced, and threatened by war and 
persecution in their own countries. As Philipp Schwartz fellows they are 
entitled to continue their research for a period of two years. The period 
can be prolonged once for another year, if necessary. 

1	 https://www.humboldt-foundation.de/bewerben/foerderprogram/philipp-schwartz-initiative 
2	 E.g. Scholars at Risk (SAR) or the Council for At-Risk Academics (CARA).

Figure 1:  Logic Chart of PSI
Source: AvH, Technopolis

https://www.humboldt-foundation.de/bewerben/foerderprogramme/philipp-schwartz-initiative
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30% from Syria. These were hosted by 48 German universities, 16 re-
search institutes and nine Universities of Applied Sciences.

Due to the fact that this was the first evaluation and also one of 
the first studies in this specific context of researchers under threat, we 
needed to ensure that we developed a sound understanding of the re-
searchers under threat and their specific contexts and backgrounds early 
on in the project. To that end, we strengthened the qualitative approach 
especially in the inception phase of the evaluation by organising focus 
groups with PSI fellows. Additionally, the evaluation team participated in 
the “Forum for Academic Freedom”, an event organized by the Alliance 
of Science Organizations under the leadership of the AvH, to increase 
their knowledge of host institutions and important stakeholders as well 
as on the challenges, matters and impressions they already shared on 
the event. Alongside the focus groups, we conducted interviews with 
stakeholders, fellows, and mentors as well as with representatives of 
host institutions, some of which were developed into small case studies 
highlighting various aspects of program support. Interviews with fellows, 
mentors and representatives of host institutions were conducted face 
to face and on site. The collected qualitative evidence was further sub-
stantiated with a standardized only survey of the same target group. A 
media analysis of program communication as well as a comparison with 
other, national, and international programs concluded the methodologi-
cal work. 

A specificity of the program is the target group of researchers un-
der threat. In praxis, PSI fellows had to leave their home country for 
several reasons, the most frequent one being that they were limited in 
their research due to their political views (n=66). Other, less frequent 
reasons were the destruction of infrastructure or equipment (n=29), their 
religion, ethnicity or sexual orientation (n=23) or their research topics 
(n=22).4 However, for a number of fellows in particular from Turkey, po-
litical tensions were also present after arriving in Germany, for a few 
fellows even within the PSI community (see table 1):

Technopolis Austria was tasked with an evaluation (Dudenbostel & 
Warta 2020)3 of the first four selection rounds of PSI. The evaluation took 
stock of program implementation, collected interim results, assessed 
goal attainment and provided recommendations to further improve the 
program. In addition, the evaluation process also included an analysis 
of the fellows in terms of socio-demographic, legal and social charac-
teristics, gather initial experiences from the beneficiaries and provide a 
systematic comparison of PSI to other relevant funding initiatives and 
programs. 

This contribution, based on experiences made during the project, fo-
cusses on what is important when evaluating a programme for research-
ers under threat and thus, on the following questions: 

•	 First, how to best cater for the specific features of the program 
and the program beneficiaries in the design of the evaluation 
methodology? 

•	 Second, what kind of methodological challenges did we en-
counter and what mitigation strategies were implemented? 

•	 Third, what were specific success factors that enabled the pro-
gram to reach its goals and what were barriers? 

•	 And fourth, on a more general level, how is a program like PSI 
positioned within the AvH, German Academia and within the 
discourse on academic freedom?  

METHODOLOGY DESIGN 
AND CHALLENGES

The evaluation was guided by the question “what works, for whom, 
and under which circumstances?” The “Who’s” that interested us were 
the researchers under threat on the one hand and the hosting institu-
tions on the other hand. Within the first four selection round, PSI sup-
ported 162 fellows of which about 58% were from Turkey and another 

3	 Dudenbostel, T.; Warta, K.: Evaluation der Philipp Schwartz-Initiative der Alexander von Humboldt-Stiftung. Endbericht (2020). Siehe: https://www.humboldt-
foundation.de/fileadmin/Entdecken/Zahlen_und_Statistiken/Evaluation_der_Philipp_Schwartz-Initiative/ergebnisse_evaluation_psi_lang.pdf 

4	 Survey amongst PSI Fellows (n=101). Multiple answers possible.

Table 1: Political Tensions affecting PSI fellows

  Syria Turkey Other Total

n in % n in % n in % n in %

Yes… 14 40% 41 79% 4 31% 59 59%

...amongst people from my home country 11 31% 34 65% 3 23% 48 48%

...amongst PSI fellows 0% 4 8% 0% 7 7%

...the tensions are independent from place of origin 3 9% 3 6% 1 8% 4 4%

No 16 46% 5 10% 7 54% 28 28%

Not applicable 5 14% 6 12% 2 15% 13 13%

Total 35 100% 52 100% 13 100% 100 100%

Source: Survey amongst PSI fellows (n=100) Question: In your experience, are the political tensions that you know from your home country (if applicable) 

tangible in Germany as well? Single choice. 

https://www.humboldt-foundation.de/fileadmin/Entdecken/Zahlen_und_Statistiken/Evaluation_der_Philipp_Schwartz-Initiative/ergebnisse_evaluation_psi_lang.pdf
https://www.humboldt-foundation.de/fileadmin/Entdecken/Zahlen_und_Statistiken/Evaluation_der_Philipp_Schwartz-Initiative/ergebnisse_evaluation_psi_lang.pdf
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Second, by design, the program asks host institutions to name Mentors 
that are responsible for the scientific integration of fellows into the host 
institution (although in practice, Mentors often do much more). Against 
the backdrop of the various difficulties the fellows have encountered 
prior to the fellowship and within, the distribution of labor within the 
projects between fellow, mentor and host institution was important for 
the project success. Third, in the context of providing support to persons 
under threat, quick and flexible program administration is crucial, both 
in setting up projects and in administrating ongoing projects. Our evalu-
ation showed that PSI performed much better in this regard then other 
research funding schemes. Fourth, the program was designed following 
a sensible division of tasks. Most importantly, it was a good choice of the 
AvH to have NGOs like the Council for At-Risk Academics (CARA) assess 
whether applicants are under threat and thus eligible for funding. CARA 
and other NGOs have decades of experience in this regard. A fifth suc-
cess factor was the readiness of the AvH to engage in relevant communi-
ties and networks early on (like Scholars at Risk (SAR)) and in community 
building where networks were not yet existent (as e.g., in most of the 
German Academia at the time of the program launch). 

Nevertheless, a program supporting researchers under threat in-
tervenes in a complex environment, and, in comparison to classic R&I 
funding schemes, in an environment with many more difficulties on a 
personal level. Barriers identified in our evaluation were: First, PSI inter-
venes in an incredibly difficult situation: researchers under threat are not 
mobile by choice but are forced to migrate – and that makes a difference! 
Often, they do not have advanced skills in the language of their new host 
country (72% overall, for researchers from Syria 42%), they often bring a 
family with at least one child (75%), in some cases the relocation itself 
was dangerous (about 25%) or at least arduous, and fellows and family 
reported being under psychological distress.5

In Germany, fellows are then introduced – often with little time to 
recover – to a highly competitive academic system where peers were 
supportive, but also competitors.6 At the same time, fellows are occupied 
with organizing their stay administratively (e.g., apply for a refugee sta-
tus), with finding residences, and organizing childcare or education for 
their families, etc. (see figure 2). Not all of these challenges are specific 
for researchers under threat when compared to what international re-
searchers usually encounter – but for researchers under threat, they all 
come together at once. 

Due to the nature of working with fellows under threat, i.e., people 
who find themselves in personal danger, specific challenges emerged. 
First, there was the question whether fellows would participate in our 
research at all. Second, if they would participate, how open could the 
evaluation team expect them to be? And third, when working with per-
sonal data, how to secure the data shared with us and how to make sure 
that information reported can be anonymized effectively? 

Regarding participation in our research, feedback to our focus groups 
suggested that indeed, some fellows did not participate at all or did not 
feel safe sharing experiences or opinions in the group. Nevertheless, 
from the perspective of the evaluation team, the discussions that took 
place were informative and useful. To increase the participation of fel-
lows in further research steps, in the end, trust was the most important 
factor. To increase the fellows’ trust in our work, once more the qualita-
tive and thus personal contact with them during the focus groups and 
field visits turned out to be crucial; jointly with the high reputation of 
the AvH among fellows. Additionally, mentors and institutions were im-
portant intermediaries for us. Apart from the feedback received to the 
focus groups, interviews and the anonymized online survey yielded the 
expected results.

While anonymization of data and data protection are important and 
guaranteed in all our projects, seldom are the stakes so high. That meant 
that for this project, data protection methods were further intensified 
by opting to priority data security over data protection: e.g., by minimiz-
ing the number of copies of the same data stored, by extremely limiting 
(internal) data availability, storing sensitive data only locally and by add-
ing password protection on several layers. In terms of anonymization of 
case vignettes, which had an illustrative and explanatory function, we 
opted to proceed in the following way: first, fellows were asked for their 
consent to participate, the case vignettes focused only on very specific 
parts of their experience and its relevant context (while not providing 
much other information on the fellows behind the stories) and lastly, the 
information that was provided was mixed up between the cases. 

RESULTS: PROGRAM BARRIERS 
AND SUCCESS FACTORS

The evaluation shows that the objectives have been achieved to a 
large degree. We argue that the following aspects identified in our evalu-
ation constituted success factors of the program:

First and most importantly on an individual level, the PSI support ena-
bled researchers under threat to focus again on their research in a safe 
environment. For that, the program funding and support was essential. 

5	 Survey amongst PSI Fellows (n=101).
6	 Fellows reported that in comparison to their home institutions, the scientific level at the host institutions was higher (more than 70%).
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stipends also added to the administrative burden of the fellows as they 
had to organize e.g. their social security independently. Third, the lump 
sum that supports the host institutions – intended to help host institu-
tions to develop and/or provide support structures for researchers under 
threat overall – was identified as an important mechanism to facilitate 
integration and for community building at and beyond institutions. The 
way the lump sums are used should therefore be monitored. Lastly, the 
involvement of stakeholders from industry should be strengthened to 
help fellows increase career prospects outside of academia.

CONCLUSION AND OUTLOOK
During our evaluation, it quickly became obvious that PSI or similar 

programs were at the time novel for the AvH, Germany and continental 
Europe. However, several comparable programs were launched at the 
same time on an institutional or regional level in Germany, but also in 
France and, to some degree, within EU-programs. The positioning took 
place against the backdrop of the increased refugee occurrence in 2015, 
but many see themselves in a wider historical context of fostering aca-
demic freedom on an individual level. The two existing NGO support 
schemes stem from the 1930ies, when individual academic freedom was 
under threat on a larger scale in Germany and Austria and when stand-
ard works of sociology or philosophy of science were authored, e.g., 
Robert K. Merton’s essay on The Normative Structure of Science (1942).

As the evaluation team participated in several events, it became also 
evident that there was a high level of (also personal) commitment within 
the emerging community of institutions and persons engaging with the 

Second, as outlined above, a success factor on the project level are 
the Mentors of the fellows. However, mentors were often PIs or Profes-
sors and thus already very occupied with managing day to day teaching 
and research. They were mostly motivated to participate in PSI because 
they wanted to help a researcher at risk (more than 85% agreed strong-
ly).7 To fulfill their role in the projects, Mentors had to invest a high de-
gree of personal time and commitment. Nevertheless, about 90% of the 
Mentors answered that they would consider being a Mentor again in the 
future. That is why, third, it was a challenge both for the mentors and for 
the fellows to be able to allow for sufficient self-care as well. And fourth, 
while being scarce in general, psychological support for refugees was 
often lacking or at least not well known on an institutional level. In fact, 
a high share of fellows reported that they need firstly more information 
events on German residence law (more than 40%) and secondly, offers of 
psychological support in situations of stress (about 38%).

Based on the evidence collected in our evaluation, we identified sev-
eral areas for potential improvements. The most important are: First, the 
role and tasks of mentors should be defined better, accompanied by an 
increased exchange of experience among current and potential mentors. 
Since several comparable programs have mentors, the AvH should act as 
a platform for this activity. Second, the way the fellowships are funded 
should be better adapted to the needs of the fellows. In line with other 
programs of the AvH, PSI used stipends to channel funding to the in-
dividual fellows. While stipends provide flexibility as they only concern 
the foundation and the fellows directly, in many cases, fellows perceived 
them as hindering their integration at their host institution, as most of 
the other researchers had direct contracts with the host institution. Add-
ing to the feeling of “not belonging as much to the host institution”, 

Figure 2: fellow’s Occupation by selected Items

Source: Survey amongst PSI fellows (n=88) Question: How far were you occupied by other tasks or problems that distracted you from your research or 
that took time? Single Choice,

7	 Survey amongst PSI Mentors (n=71).
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topic. The program focused on helping foreign researchers under threat 
by enabling institutions to host them. Other objectives, especially the 
development of structures at the host institutions were also considered 
important, but less central to program beneficiaries and therefore, did 
not receive the same attention at all institutions. Furthermore – in an 
area of great difficulty and at a moment of great potential for distrac-
tion – PSI directs the fellows’ attention to the time after the fellowship. 

We argue, however, that implementing the program changed the 
AvH as well and provided an impulse to reflect on the German academic 
system. Engaging with researchers under threat means taking a differ-
ent perspective on what public funding in an academic context should 
achieve: PSI is not about funding excellent science, but about support-
ing researchers under threat to conduct their research in safety and 
to provide a perspective towards career possibilities, possibly beyond 
academia. Therefore, PSI differs from other research funding schemes 
overall and in the AvH portfolio. In many discussions with policy makers, 
stakeholders, and researchers on the topic, it was also argued that this 
perspective is underdeveloped within German academia overall which 
is highly geared towards enabling excellent research through competi-
tion, but might neglect negative effects on the individual researchers 
competing.8 

PSI can also be seen as a program safeguarding individual academic 
freedom on a global level, since many of the fellows fled their home 
countries because their research or research topics were seen as adver-
sarial by those in power. Other researchers fled war or destruction. In 
both cases, PSI can allow for the continuation of research trajectories, 
although there is evidence that some researchers change their research 
topics, e.g. following their personal experiences with flight, migration, 
and oppression. Overall and in the long run, more than 80% of PSI fel-
lows would like to continue their research and stay in academia.

This is one of the parallels of current fellows with the name giver of 
the program, Philipp Schwartz. Schwartz was a professor of pathology in 
Frankfurt and had to flee Germany in 1933 due to the Nazi terror. In Swit-
zerland, he founded the “Notgemeinschaft deutscher Wissenschaftler 
im Ausland”, a support organization for German refugee scientists. For 
many of those and including Philipp Schwartz himself, the organization 
found a new place of residence to work in safety, in a country that was, 
back then, rapidly modernizing its research and higher education system: 
The Republic of Turkey (Kreft 2015). There, Philipp Schwartz also shifted 
his research focus towards social medicinal topics. That was decades 
ago, though. Today, as indicated above, 60% of the researchers under 
threat supported by PSI until August 2018 stemmed from Turkey.

REFERENCES
Kreft, Geralt (2015): Neuroscientists rescuing refugee scholars: Three 
Founders of the Notgemeinschaft in Zurich, 1933, in Swiss Archives of 
Neurology and Psychiatry 2015; 166(8): 293–297, https://www.degruy-
ter.com/downloadpdf/j/nf.2007.13.issue-1/nf-2007-0106/nf-2007-0106.
pdf.

8	 See for example the current discussions on the German Wissenschaftszeitvertragsgesetz under the hashtag #IAmHanna.
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(1)	 An ex-ante assessment is performed when it is still at the proj-
ect’s planning stage to see if the project is worth being carried 
out. The results of an ex-ante assessment are fed back for refin-
ing the project plan and requesting the final budget scheme.

 
(2)	  A mid-term evaluation is performed typically once for a project, 

and the results are directly reflected onto the management of 
the project for the rest of the period.  

(3)	 A finishing evaluation is performed after the project is finished. 
The results of the finishing evaluation are often used as a refer-
ence for the planning of related new projects. An external panel 
of 5-10 evaluators is organised for each mid-term and finishing 
evaluation. 

(4)	 After the end of the project, NEDO conducts ex-post surveys for 
up to six years (1, 3, 4 and 6 years after the end of the project). 
The NEDO evaluation department performs ex-post surveys, su-
pervised by an external specific subcommittee, using question-
naires and interviews as the source data from the participant 
companies. The survey is necessary for the outcome evaluation, 
which assesses the post-project development by the participant 
companies and the resulting impact of the project on society.

(5)	 An extended survey is performed for selected projects that have 
produced products with economic or societal impact. We name 
these selected products as “NEDO inside products”. As of 2020, 
120 products are registered.

The outcomes and impacts of all NEDO projects are then used for 
accountability for taxpayers and for improving the project management 
system in general.

ABSTRACT

This study aims to find reproducible correlations/causality be-
tween the evaluation data of ongoing R&D projects funded by 
NEDO and the ex-post monitoring data of actual commercialisa-

tion achievement by those projects. The understanding of the results of 
this study will be used for designing our R&I policies for the next era as 
a funding agency by, for example, promoting more effective schemes 
which will eventually increase our contribution to society. 

The results showed positive correlations between the assessed grade 
for sections of the evaluation and the commercialisation status, indicat-
ing the possibility of identifying those projects that need management 
revision before the extended R&D activities by the companies.

INTRODUCTION

ABOUT NEDO

Following the two oil crises of the 1970s, New Energy and Industrial 
Technology Development Organization (NEDO) was established in 1980 
to promote the development and introduction of new energy technolo-
gies. Since then, NEDO has become one of the largest public research 
and development management organisations in Japan, and it works 
with the government to implement economic and industrial policies. 

In this capacity, NEDO undertakes technology development and dem-
onstration activities to carry out the two basic missions of addressing 
energy and global environmental problems and enhancing industrial 
technology by integrating the combined efforts of industry, academia, 
and government.

THE EVALUATION SYSTEM IN NEDO

NEDO has established and been applying its evaluation system for 
two decades. Figure 1 shows the overall scheme of the present evalu-
ation and survey scheme for a typical 5-year project. Starting from the 
project planning stage, we have a set of four evaluation opportunities-
chances for each project plus an extended survey for selected projects. 

SHUMPEI MIYAJIMA, TOSHIYUKI ISSHIKI, MOTOSHI KUNUGI AND SHIN UESAKA
DOI: 10.22163/fteval.2022.553

CAN WE PREDICT SUCCESSFUL 
MARKET INTRODUCTION USING ON-
GOING R&D EVALUATION DATA?
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METHODOLOGY

We used all 334 NEDO projects completed between the years 2002 
and 2013 with results of finishing evaluation as the population of the 
analyses, 178 of which also conducted outcome surveys for up to six 
years after completion. 

There are two categories in the nature of NEDO projects: “standard” 
type and “basic” type. The standard ones aim to commercialise new 
products mainly through applied research and development during the 
funded project, while the basic ones are implemented starting from more 
fundamental research. Of 334 projects, 167 were standard type projects, 
and 167 were basic type ones. Of the 178 projects that completed both 
finishing evaluation and ex-post survey, 99 were of standard type, and 
79 were of basic type.

(1) Finishing evaluation at the end of the project
Projects were evaluated at the end of the implementation (hence the 

name finishing evaluation) by a panel of five to ten evaluators selected 
from outside the organisation for each project. For each project, detailed 
evaluation items were set along each of the four viewpoints. NEDO’s four 
evaluation viewpoints

Position & Significance, 
Project Management, 
R&D Achievement, and 
Prospects for Practical Application. 

OBJECTIVES OF THIS RESEARCH

As a funding agency for accelerating innovation, NEDO's responsibil-
ity is to maximise the outcomes of national projects through the commer-
cialisation of their development results. To realise this mission, it would 
be beneficial if the activities after the completion of the funded project 
could be controlled by referring to the evaluated score of the project to 
facilitate commercialization.

The evaluation department of NEDO has set up a system to evaluate 
each project’s output and assess the project’s outcome after the comple-
tion of the project (as in Figure1).

This study hypothesises a correlation between the results of the 
finishing evaluation and the ex-post survey of each project. If so, it is 
possible to predict the expected extent of commercialisation from the 
evaluation results during or just after the project implementation. This 
research contains a new way of understanding data in that it analyses 
and uses the results of two systems of data, output evaluation and out-
come assessment.

Figure 1. The overall scheme of the present NEDO evaluation and survey
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success or failure of product development. In addition, relevant ques-
tions related to the status of the product’s TRL, such as the sales amount 
and the launching date, precede the TRL question itself to minimise the 
inaccuracy to some extent in the case the responsible staff for the prod-
uct have changed since the previous survey.  

The TRLs used by NEDO are by NEDO’s definition. A simplified version 
used for this study is shown in Figure 2. In this study, stages 3 and 4 are 
combined to make a category “Practically Applied”, and the percentage 
of products (companies) that reach the Practically Applied stage for each 
project is called the “commercialisation rate” of the project. In addition 
to these four TRL stages, some projects are discontinued at some point 
in the six years of the ex-post survey period, and these cases are counted 
as "discontinued". Also, using the answer to the first ex-post survey, the 
percentage of projects that did not immediately stop in-house develop-
ment after the end of the funded project but at least continued then is 
called the “immediate continuation rate”.

According to the pre-defined criteria, each panel member marked 
between 0 and 3 for each viewpoint. 

In addition to the scores, the evaluators provided detailed comments 
on each evaluation item. This paper does not treat comments, although 
an interesting textual analysis is expected.

(2) Ex-post survey
In NEDO's project system, several companies participate in one pro-

ject to develop related product groups. A total of 684 firms participated 
in the 99 standard-type projects, and 441 companies participated in the 
79 basic-type projects. Electronic surveys were conducted with these 
companies asking them about their R&D progress since the end of the 
NEDO project.

The survey questions include whether they were still developing the 
product, the current TRL (Technology Readiness Level) of the product 
development, and what factors they think might have contributed to the 

NEDO-TRL

NEDO TRL-1 
Research: fundamental/elemental research

NEDO TRL-2 
Technology development: research withtaken into consideration practical applica-
tion/commercialization

NEDO TRL-3 
Practical application: establishment of technologies for practical application/mass 
production

NEDO TRL-4 
Commercialization: transactions in the market

Figure 2. NEDO TRLs. TRL-3 and TRL-4 combined define the “practically applied stage” in this study

RESULTS
First, trends were analysed within each of the two datasets, the fin-

ishing evaluation and the ex-post survey. Correlations between these 
two datasets were then examined.

(1) Results of the finishing evaluation
The distribution of finishing evaluation scores of all projects for the 

four viewpoints is shown in Figure 3 and Table 1. The mean score for the 
first viewpoint (Position & Significance) was the highest among the four 
viewpoints. This is because the position of the project is assessed at the 
end of the project when the project has already been running for five 
years, which increases the number of positive evaluations. It is a chal-
lenging issue whether to include this viewpoint in the finishing items.

The mean score for the fourth viewpoint (Prospects for Practical Ap-
plication) was lower than for other viewpoints. One interpretation of this 
is as follows. During the implementation of a project, the management 
side tends to prioritise the achievement of direct development objec-
tives, and relatively less consideration is given to the actual prospects 
after the end of the project.

Next, a comparison is made between the standard and basic types of 
projects for each evaluation viewpoint. T-tests showed a significant dif-
ference at the 5% level for the second viewpoint (Project Management), 
with the standard type having a higher score. As NEDO’s R&D is aimed 
initially at applying already developed technologies, the effort to manage 
basic type projects may have been relatively weak.
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Table 1. Distribution of scores for four viewpoints (SD: standard deviation)

 

(1) Position & Significance (2) Project Management (3) R&D Achievement (4) Prospects for Practical 
Application

mean 
(median)

SD
mean 

(median)
SD

mean 
(median)

SD
mean 

(median)
SD

standard type 
projects (N=167)

2.73 
(2.8)

0.26
2.18 
(2.2)

0.38
2.34 
(2.4)

0.36
1.84 
(1.9)

0.40

basic type  
projects (N=167)

2.68 
(2.8)

0.30
2.08 
(2.1)

0.50
2.26 
(2.3)

0.44
1.83 
(1.9)

0.48

Figure 3. Distribution of scores for four viewpoints

(2) Results of the ex-post survey
We examined the status of each product in the NEDO-TRL (1-4 and 

“discontinued”) for the standard type and basic infrastructure type pro-
jects in the final surveys, which were done 6 years after the end of the 
project. The results are shown in Figure 4. The ratio of the commercial-

ized (TRL 3 or 4) products to the total products is 29% for the standard 
type and 20% for the basic type. The percentage of discontinued prod-
ucts was 22% and 33%, respectively, with the basic model being the 
larger of the two.



ISSUE 53 |  APRIL 2022 157

The reasons for these results may be that since it generally takes 
longer to commercialise basic-type projects than standard-type ones, the 
percentage of abandonment is relatively high for basic-type ones due to 
lack of judgment at the end of the project. It makes sense to discontinue 
the project that cannot show its future.

(3) Correlation between the data sets of the finishing evaluation and 
the ex-post survey

The survey was conducted for 99 standard-type projects, for which 
both finishing evaluation and ex-post survey data were available.

The variables of the finishing evaluation selected for the correlation 
test were the scores given by the panel on each of the four viewpoints. 
For the ex-post survey, we used the number of companies in each project, 
the commercialisation rate, the immediate continuation rate at the end 
of the project and the abandonment rate after six years as the variables.

The correlation results are shown in Table 2. First, there is a posi-
tive correlation between the practical application viewpoint score of the 
finishing evaluation and the practical application achievement rate of 
the outcome survey with a 1% probability of significance. Next, there 
is a negative correlation between the score on every viewpoint of the 
finishing evaluation and the discontinuation rate of the ex-post survey 
at a 1% or 5% significance. Therefore, to some extent, it is possible to 
predict the likelihood of future commercialisation based on the finishing 
evaluation scores.

Figure 4. Distribution of TRLs for standard and basic projects obtained 
from the ex-post survey six years after the end of the projects

Table 2. Correlations between finishing 
evaluation and ex-post survey results of 
standard-type projects 

(* and ** refer to 1% and 5% probability 
of significance, respectively)

DISCUSSION 1: 

COMPLEMENTARITY BETWEEN FINISHING EVALUA-
TION AND EX-POST SURVEY

There is a difference in the robustness of the approach for the results 
between evaluation, which assigns grades according to predetermined 
evaluation criteria, and ex-post survey, which is a set of self-reported 
answers to questionnaires. In evaluation, the project is assessed based 
on a causal relationship between the outputs and the implementation of 
the project rather than based on chance. Surveys based on self-reported 
data are generally considered insufficient to ensure a causal link be-
tween the implementation of the R&D project and its outcomes.

The correlations between the finishing evaluation and the ex-post 
survey shown in this study are not causal in themselves. However, sup-
pose the finishing evaluation shows a causal relationship between pro-
ject implementation and output expression. In that case, the correlation 
between extended R&D activities after the end of the funded project and 
outcomes found later in the ex-post survey is also assumed to have a 
causal element. It is unclear within the scope of this study how to quan-
titatively demonstrate that the correlation between finishing evaluations 
and outcome surveys has some causality, but if this hypothesis is correct, 
it would further enhance the usefulness of outcome surveys after the 
end of the programme. It would make the feedback efforts described 
below more meaningful.
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Looking at the past performance of these target values, out of 1,125 
companies (standard type and basic type) in 178 projects for which 
finishing evaluation and ex-post surveys were completed, 284 (25.2%) 
achieved commercialisation. The mean value of the “commercialisation 
prospects” of the 334 projects for which a finishing evaluation was com-
pleted was 1.84. Both were close to the target value.

DISCUSSION 4: 

MID-TERM EVALUATION

NEDO also conducts a mid-term evaluation during the implementa-
tion of long-term projects. However, the correlation between the mid-
term evaluation and the outcome survey is not as straightforward as in 
the case of the finishing evaluation. One reason for this may be the dis-
tance between the evaluation and survey periods.

DISCUSSION 5: 

FUTURE ISSUES

In addition to the 4-level scoring, detailed comments by the evalua-
tors are collected in the finishing evaluation. The evaluators classify the 
comments according to the corresponding evaluation viewpoint and the 
positive/negative nature of the sentence. With this dataset of comments, 
statistical processing can be carried out to analyse the tendency of the 
comment on the above classification. In recent years, text mining analy-
sis methods have been partly established in the Japanese language, and 
micro-analysis of the comments could be considered. 

Our mid-term evaluation aims not only to assess projects, such as 
scoring and ranking, but also to adjust the project’s orientation. Accord-
ingly, NEDO has established a procedure to reflect evaluator remarks 
from the mid-term evaluation, and the relationship between the correc-
tion procedure and commercialisation is to be investigated.

Presently the survey also collects data on the amount of product 
sales as quantitative output data. However, a more appropriate quan-
titative criterion for the outcome is the value added by the project, to 
which sales figures are only a rough guide. To measure added values, 
it is necessary to establish a baseline before the project starts or apply 
equivalent counterfactual analyses.

The results of finishing evaluations and ex-post surveys such as those 
analysed in this study are likely to vary depending on the technical field 
of the project and the size of the companies involved. These will be ana-
lysed separately.

The details of the methodology in the finishing evaluation and the 
ex-post survey vary somewhat from year to year, particularly regarding 
the evaluation indicators. Because of the relatively significant changes 
in NEDO’s evaluation policy in 2013, we have analysed projects for which 
finishing evaluations were carried out before 2013 in this study. It will be 
necessary to track later situation in the same way to examine changes 
over time.

DISCUSSION 2: 

FEEDBACK AND REFLECTION ON CURRENT PROJECT 
MANAGEMENT

Based on the above concept, it is understandable that the outcome 
survey results could be reflected in the design of other similar projects. 
For example, an attempt could be made to increase the rate of future 
commercialisation by designing and managing projects in such a way 
as to raise the grade of the fourth viewpoint in the mid-term evaluation 
during project implementation.

NEDO has established a “Management Guideline” as a manual on 
project implementation for project managers. The Management Guide-
line focuses on some of the evaluation items in the finishing evaluation 
and recommends starting concrete efforts to tackle the items two years 
before the end of the project. For example, the company in the project 
should identify the department within the company that is responsible 
for commercialisation and set up a system for exchanging views with 
the project manager to clarify issues such as mass production technol-
ogy and marketing. The idea is to increase the probability of successful 
commercialisation of the project by being aware of these items two years 
before the end of the project. This is evidence-based policymaking at a 
micro-level.

DISCUSSION 3: 

USE IN ORGANISATIONAL EVALUATION

The results of finishing evaluations and ex-post surveys directly 
assess the project and the participant company but are not limited to 
these. The complete and accumulated results of the combined evalua-
tions and surveys can serve as key performance indicators (KPIs) for the 
programmes and the organisation itself, which encompass the projects. 
It is also a reaffirmation of the robustness of the organisation's evalua-
tion system.

Currently, NEDO has two indicators and corresponding targets for 
R&D performance among its organisational goals:

(1)	 The average commercialisation rate of projects that reach the 
fifth year after the completion between 2018 and 2022 should 
be at least 25%.

(2)	 50% or more of the projects completed during the period men-
tioned above should achieve a score of 2.0 or higher on the 0-to-
3-scale for “Prospects for Practical Application “ at the finishing 
evaluation.

Although there is a five-year difference in the period covered, the 
above two indicators should be highly consistent, as this study has 
shown the robustness of the evaluation system. Let’s consider the cor-
relation between the distribution of scores on the Prospects for Practical 
Application viewpoint of the finishing evaluation and the distribution of 
achievement of practical application after six years in the ex-post survey. 
The two target values are expected to correspond roughly.
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CONCLUSIONS
We analysed NEDO's finishing evaluation results for output assess-

ment and ex-post surveys for outcome assessment. 
The finishing evaluation showed differences in the averaged evalu-

ation score by the viewpoints of the evaluation and the characteristic 
of the project. Similarly, the ex-post survey revealed differences in the 
distribution of the TRL levels at the end of the survey by the character-
istic of the project.

The analysis comparing the finishing evaluation results and ex-post 
survey results showed correlations between a particular viewpoint axis 
in the evaluation and indicators derived from the ex-post survey.

The results imply the possibility of utilising the result of the finishing 
evaluation for the management companies’ R&D activity after the end 
of the project. 
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intervention (e.g., impact assessment) or testing methods for policy in-
tervention delivery or process improvement. 

The objective of this paper is to highlight how Randomised Controlled 
Trials (RCTs) can be leveraged to supplement the evaluation of the impact 
of funding programmes and assist in the development of programme ser-
vices and support measures in innovation agencies. In the next section, 
we present three Randomised Controlled Trials implemented in the Aus-
trian Research Promotion Agency (FFG) used to evaluate the effective-
ness of new measures intended to help strengthen R&I in start-ups and 
SMEs. Then, we discuss the learnings from these experiments as well as 
experimentation beyond an individual experiment. In the final section, 
we conclude.

3 RANDOMISED CONTROLLED 
TRIALS IN IN THE FFG 

RCT is a specific form of research design that, in theory, goes beyond 
identifying correlation and instead provides more robust causal esti-
mates. In principle, the fundamental design of an RCT is rather simple: 
participants in a sample (whether it be individuals or businesses) are 
randomly allocated to different groups, with each group receiving an 
intervention, and in the best case, one group receiving nothing (often 
called a control group). The impacts of the intervention(s) on specific 
outcomes are then compared across groups. The causal impact of the 
intervention can then be estimated while addressing potential selection 
bias, because the only difference between the groups, on average, is 
the randomisation. In practice, however, undertaking an RCT comes with 
some shortcomings; it is a rigid research design that requires a high de-
gree of precision during the planning and implementation stages in order 
to acquire valid data and results (Deaton & Cartwright, 2018).

1 ABSTRACT 

The objective of this paper/presentation is to highlight how ex-
perimental approaches, specifically Randomised Controlled Tri-
als (RCTs), can be leveraged to evaluate and measure the impact 

of new programmes, support programme development and test new ser-
vices in funding and innovation agencies. RCTs are seen in many facets 
of public policy, however RCTs as a method for innovation agencies to 
evaluate new initiatives is relatively new.

We present three RCTs implemented in the Austrian Research Pro-
motion Agency (FFG) that have received funding from the European Un-
ion’s Horizon 2020 research and innovation programme. The trials are 
implemented to evaluate the effectiveness of new measures intended 
to help strengthen R&I in start-ups and SMEs. Through these three ex-
amples, we aim to demonstrate the advantages in which RCTs can aug-
ment the evaluation of new services as well as challenges that come 
with implementing RCTs. For one RCT, we will present final results. Two 
RCTs are ongoing, and we will present the trial design. We also discuss 
the operational aspects of incorporating experimentation in an innova-
tion agency.

2 INTRODUCTION
Policy experimentation can be a useful tool in guiding innovation pol-

icy making by supporting more informed decisions in a complex area of 
policy (Bravo-Biosca, 2016). Experimentation is not unidimensional in its 
application, namely the pursuit of growing scientific knowledge, but can 
be deployed in various contexts with various objectives (Bravo-Biosca, 
2020). It can be leveraged for exploratory and discovery purposes, such 
as to test a causal mechanism or assumptions about a problem, as well 
as the feasibility and potential of a new intervention (Ludwig, Kling, & 
Mullainathan, 2011). It can also be used to directly evaluate or optimize 
policy interventions – whether for measuring the actual impact of an 
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Figure 1. InnoCAP Trial Diagram

SAMPLE 

The target population are firms who are either considering starting 
innovation activities or already in the preparation phase of innovation 
projects. From the pilot RCT of InnoCAP, which tested measures to sup-
port innovation projects funded in Impact Innovation, we could infer that 
intervening after the project start (i.e., firms receiving funding) is too late 
for building up essential knowledge about innovation processes, as this 
knowledge could not be properly incorporated into the project plans. 
Thus, we targeted firms in earlier stages of their innovation projects. 

We did not have direct contact with firms in the target population 
and thus had to recruit firms to the experiment. The recruitment process 
of our final sample consisted of two steps. First, firms were identified and 
contacted through two channels: Firms with an account on FFG’s funding 
portal (“eCall”) and firms in the FFG’s multiplier network. The multiplier 
network consists of various innovation and entrepreneurial incubators, 
associations, and businesses that have a broad audience of start-ups 
and SMEs. Second, contacted firms were asked to fill in a survey, which 
measured baseline outcomes, relevant aspects for randomisation, and 
indicated actual interest in participating. The final sample comprised 
firms who completed the survey and is 61 firms.

A more detailed description of the recruitment process, including 
communication that was used, is available upon request. It will also be 
made publicly available with the final results. 

RCTs have been the standard in health policy (e.g. double-blind RCTs 
in clinical trials) for decades and are widely used in developmental policy, 
e.g. by the World Bank together with J-PAL, a research centre perform-
ing randomized impact evaluations of policy for poverty reduction. This 
research design has also been gaining traction in the field of innovation 
policy where it continues to show a lot of promise (Firpo & Phipps, 2019). 
One of the first trials where RCTs were applied in innovation policy was 
in the Netherlands in 2004 and 2005 to test the effectiveness of innova-
tion vouchers (Cornet, Vroomen, & Van der Steeg, 2006). There is, how-
ever, still much to be learned about how and when to implement them 
for maximal benefit (Bravo-Biosca, 2020).

In a wider effort to move towards more informed decision-making, 
the FFG developed and implemented three RCTs investigating measures 
to foster innovation capacity of SMEs and start-ips with funding from 
the European Union’s Horizon 2020 “Innovation in SMEs (INNOSUP)” 
programme. 

3.1 INNOVATION CAPACITY BUILDING IN 
SMES (INNOCAP, GRANT NR 824221)

Impact Innovation, a relatively new funding scheme in the General 
Programmes of the FFG (in German, “Basisprogramme”), was created 
with the purpose of providing a space for start-ups and SMEs to build 
know-how in non-technical innovation. Specifically, Impact Innovation 
funds early-stage, non-technical innovation projects with an emphasis 
on collaboration with users (or target group). Impact Innovation is de-
signed to supplement traditional innovation policy measures, which pri-
marily focus on advancing technical innovation and heavy investments in 
R&D, by bolstering the capacity of start-ups and SMEs to solve problems 
through “learning by doing”, an approach that has been attributed with 
success in fostering innovation in European SMEs (Jensen et al., 2007; 
Parrilli et al., 2020).

An evaluation of Impact Innovation made evident that firms had 
shortcomings in planning and undertaking non-technical innovation pro-
jects. This was reflected in Impact Innovation proposals, where many 
applicants demonstrate a lack of understanding of iteration in project 
advancement, user involvement throughout the innovation process, and 
methods to manage and sustain innovation. Moreover, many firms who 
end up receiving funding in Impact Innovation still struggled with project 
implementation despite having a good project plan, citing a general lack 
of experience in innovation projects and associated methods. To address 
these shortcomings, two approaches to building knowledge on innova-
tion processes were developed.

The RCT is therefore geared towards further developing Impact In-
novation to better prepare innovation novices to undertake an innovation 
project. More specifically, we want to determine how best to improve 
firms’ knowledge about and attitudes towards innovation processes 
thereby facilitating an improved implementation of innovation projects. 
To do this, the efficacy of two approaches on building fundamental 
knowledge of non-technical innovation process are tested. 

Sample

Start Ups and SMEs new
to non-technical innovation 

Innovation Guide  
+ voucher for expertInnovation Workshop 

Random  
Allocation

Primary Outcomes

Knowledge and Attitude of non-technical innovation 

Likelihood to undertake non-technical innovation
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intervention. Furthermore, qualitative methods in form of interviews will 
be used to learn more about mechanics of the interventions. 

The survey measuring the primary outcomes is available upon re-
quest.

RESULTS

The trial was run in the first quarter of 2022. We are still in the data 
collection phase. Results are expected by end of 2022. 

3.2 OPTIMIZING FEEDBACK FOR SMALL 
COMPANIES AND FIRST TIMERS (FEEDS 
FIRST, GRANT NR 824222)

The so-called “General Programme” is the largest and longest run-
ning innovation and research programme of FFG, open to all sizes of 
firms and types of research and innovation. An internal analysis of fund-
ing proposals in the “General Programme” found that the proposals of 
large enterprises who applied for the first time (subsequently referred 
to as “first time applicants”), SMEs and start-ups showed weaknesses 
in both the technical concept as well as the business plan. In order 
to provide additional support to SMEs, start-ups, and first time appli-
cants funded in the “General Programme”, we developed feedback on 
project proposals using data from the proposal evaluations outlining 
proposal-specific strengths and areas of improvement in four catego-
ries: Feasibility, Quality of the project, Utilization of project outcomes, 
and Sustainability.

Feedback given to SMEs and start-ups on business or innovation 
project proposals has generally been found to produce positive results 
(Wagner 2017). However, not all feedback is equivalent in evoking posi-
tive responses from those reading the feedback and initiating changes 
or improvements in business or innovation activities. While the informa-
tion provided in the feedback is geared towards technical and business 
aspects of the project proposal at hand, people ultimately read, interpret, 
and integrate the feedback into the project. Thus, the presentation and 
type of information in the feedback as well as the person responsible for 
the project play an integral role in how and to what degree feedback is 
incorporated into the project (Mihm & Schlapp 2019; Yu, 2019; Liden & 
Mitchell, 1985). 

In order to optimize the feedback on proposals funded by General 
Programmes, FFG and researchers at the University of Minnesota Carlson 
School of Management (UMN) developed an RCT to test the inclusion of 
relative ranking scores in feedback. The goal of the RCT is to understand 
if firms are more motivated to improve weak aspects of their projects 
when faced with their proposal’s performance relative to their peers. 
Moreover, we will investigate the broader impact – negative or positive 
– of the intervention on the firm’s likelihood to modify their project plan 
or project goals during implementation. We also hypothesize that out-
comes may differ by size of organization (as categorized according to EU/
FFG definition as either start-up, SME, or large enterprise).

INTERVENTIONS 

Two interventions will be tested. The first intervention is an expert-
led and peer-learning workshop in which experts from Impact Innova-
tion provide input on essential aspects of the innovation process and 
experienced peers (previously funded Impact Innovation projects) share 
examples of how this might look in a project. In the workshop, firms will 
have the opportunity to discuss and work through their questions with 
both novice and experienced innovators in guided settings. The second 
intervention is a short guide highlighting important aspects of the in-
novation process and information on additional support resources, re-
flecting the content taught in the workshop. In addition, these firms will 
receive a voucher to an online expert platform, where they can link up 
with experts in a topic of their choice to assist them in development and 
implementation of a non-technical innovation project. 

Due to the circumstances around firm recruitment to the RCT, it was 
not possible to include a control group in the experiment.

RANDOMISATION

The unit of randomisation was the firm, which were allocated evenly 
to one of two treatment arms. Randomisation was performed by re-
searchers at the Vienna Center for Experimental Economics to minimize 
selection bias. Firms were block randomised on previous experience with 
Impact Innovation. In this context, previous experience with Impact In-
novation is defined as having already received funding through Impact 
Innovation at least once. The rationale is that firms already funded by 
Impact Innovation have superior knowledge concerning innovation pro-
jects compared to firms with no prior experience with Impact Innovation. 
Eventually, 31 firms were allocated to the Innovation Guide and expert 
voucher arm (27 with no previous experience; 4 with previous experi-
ence) and 30 firms to the Innovation Workshop arm (26 with no previous 
experience; 4 with previous experience).

OUTCOMES 

We are interested in three primary outcomes: Knowledge of In-
novation Process, Perceived Ability and Attitude towards Innovation. 
Knowledge of Innovation Process assesses actual knowledge about 
the innovation process in Impact Innovation, specifically knowledge 
on problem-centered approach, iteration loops, innovation methods, 
and user involvement. Perceived Ability assesses an individual’s per-
ception of how well they can manage and implement the innovation 
process. Attitude towards Innovation assesses their perception of how 
advantageous they perceive non-technical innovation to be for firm 
development. All primary outcomes are measured with a pre- and post-
intervention survey, measuring these indicators at baseline and shortly 
after the intervention period. We will be observing if there is improve-
ment in actual knowledge, perceived ability, and attitude towards in-
novation projects. 

As a secondary outcome, we are interested in Innovation Activities, 
specifically whether there has been an increase in innovation activities 
since the intervention. Six months after the intervention, participants re-
ceive another survey asking about the status of their innovation activities 
(e.g. applying for funding, working with experts, etc) since receiving the 
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Figure 2. FeedS First Trial Design

SAMPLE 

The sample comprises 164 firms - 76 start-ups, 84 SMEs and 4 first 
time applicants – who received funding for innovation projects from the 
General Programmes in the period from November 2020 to December 
2021. Our sampling procedure was a “trickle sample”, as firms joined 
the experiment on a semi-rolling basis. The General Programmes has a 
permanent open call for proposals and makes a decision on the submis-
sion seven times annually, thus firms were inducted into the experiment 
in nine batches in line with the funding decisions. 

INTERVENTION

The intervention was a relative ranking score for each of the four cat-
egories in the feedback. The relative ranking scores reflect the respective 
firm’s performance in a specific category (e.g. feasibility) compared to all 
the firms in their batch (e.g. firm XY scored in the 60th - 80th percentile 
range in feasibility compared to other funded firms). The control group 
receives the same feedback sheet, only without the relative ranking 
scores. 

RANDOMISATION

The unit of randomisation was the firm, which were allocated evenly 
to one of the two treatment arms. Randomisation was performed by re-
search partners at the UMN in order to minimize bias. Firms were block 
randomized on firm size to ensure balance across both treatment arms. 
84 firms were assigned to the control group comprising 39 start-ups, 42 

Sample

Start Ups, SMEs and first-
time applicants receiving

funding from General
Programmes

(Basisprogramm) 

Feedback on project
proposal without

Benchmark Scores

Feedback on project
proposal with

Benchmark Scores

Random  
Allocation

Primary Outcomes

Changes in Project Plans and Goals

Improved Project Implementation

SMEs, and 3 large organization. 80 firms were assigned to the treatment 
group comprising 37 start-ups, 42 SMEs, and one large organizations.

Due to the “trickle sample”, we did not know the final sample size nor 
the composition of the sample in terms of firm size prior to randomisa-
tion. To accommodate this and ensure that balance was achieved, our 
research partners at the UMN generated a dummy sample using projec-
tions based on historical funding data to determine the composition of 
start-ups, SMEs, and first-time applicants. They then block randomized 
the dummies according to firm size. After every funding decision, firms 
“replaced” the next dummy in the corresponding block in the order in 
which they submitted their proposal, thus assuming the dummies’ treat-
ment arm assignment.

OUTCOMES

There are two primary outcomes of interest in this experiment, 
Project Success and Project Changes. Project Success is an ordinal vari-
able assessing how well project implementation was executed. Project 
Changes is a binary variable measuring whether any deviations to the 
project plan (as set out in the proposal) occurred during implementation. 
Both outcomes are measured in a standardized procedure by the project 
evaluators at the end of the individual projects. Project evaluators were 
not aware of the treatment assignment of the firms whose projects they 
evaluated. 

The secondary outcome of interest is Perception of Feedback, an or-
dinal variable where firms rate the utility of the feedback. We sent a 
survey asking the following question (translated from German to English) 
which was evaluated on a 4-point scale ranging from “Not at all helpful” 
to “Very helpful”:

•	 Perception of Feedback
How helpful did you find the Feedback?

Additional questions on specific aspects of the feedback (i.e. “What 
areas of feedback did you find most helpful? “) and open-ended ques-
tions on perceptions of feedback (i.e. “Please elaborate on how you in-
corporated the Feedback into the project.”) were also included in the 
survey to get qualitative insights for the feedback, overall. The survey is 
available upon request.

RESULTS

Randomisation and induction of the experiment ended in December 
of 2021. Results are expected by end of 2022. 

3.3 SOCIAL INNOVATION MATCHED 
CROWDFUNDING (SIM CROWD), GRANT 
NUMBER 824220 

Social Crowdfunding, a new strand of the funding programme “Im-
pact Innovation”, was developed to provide social innovators and entre-
preneurs an opportunity to acquire additional funding through crowd-
funding (CF), because social innovators often face difficulties to meet 
the self-financing requirement for “Impact Innovation” funding. Crowd-
funding is a viable source of alternative financing for SMEs. European 
SMEs collectively raised an estimated 22.3 billion euros in 2020 through 
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crowdfunding1. The premise of Social Crowdfunding is that social inno-
vators receive support to develop and run an online, rewards-based CF 
campaign at the start of their innovation project, in addition to the fund-
ing received by “Impact Innovation”. However, influencing individuals to 
financially support the project presents a hurdle for CF campaigns.

Online CF campaigns face the issue of information asymmetry given 
the distance between potential supporter and the organization running 
the CF campaign (Agrawal, Catalini & Goldfarb, 2014). To overcome this, 
organisations must communicate their credibility, relevance, and ability 
to deliver on the CF campaign goal as well as project goal through other 
means (Ahlers et al., 2015; Moysidou, 2017). This can be done by includ-
ing high quality media, e.g. short video about the project, and showing 
positive comments about the project from other small contributors on 
the campaign platform (Courtney, Dutta, & Li, 2016), as well as publi-
cizing financial support from major contributors (Karlan and List, 2020; 
Vesterlund, 2003). The type of financial support from major contributors 
matters, however, as different forms of support rouse different motiva-
tions of individuals to give or not. For example, seed funding may signal 
the quality of the project (List and Lucking-Reiley, 2002) while matched 
funding may give the impression of a reduced cost of giving (Karlan and 
List, 2007; Lee et al., 2017). Moreover, motivations to financially contrib-
ute to social initiatives differ among genders, often leading to different 
contribution patterns among males and females (Mesch, Brown, Moore, 
& Hayat, 2011; Mohammadi and Shafi, 2018). In the specific context of 
public grants and social innovations in businesses, the most advanta-
geous form of support is still unclear, and there is little evidence on its 
impact.   

To understand more about the efficacy of pairing FFG grants with 
crowdfunding campaigns for social innovations, FFG and researchers at 
UMN developed an RCT to investigate the impact of various forms of FFG 
support on individuals’ likelihood to financially support a social CF cam-
paign, specifically accounting for variations in gender (Bapna & Burtch, 
2022). The final research design is a randomised, three-arm messaging 
trial testing whether the presence of public funding for a social innova-
tion project has an effect on an individual’s likelihood to contribute to a 
crowdfunding campaign for that project. As an additional proxy for qual-
ity signalling of FFG financial contribution, we investigated individuals’ 
perceptions of the likelihood that the CF campaign and social innovation 
project will reach their goals. The differential impact of the treatments on 
all outcomes were also investigated with respect to gender. 

Figure 3. Sim Crowd Trial Design

1	 Retrieved from Statistica (2021) https://www.statista.com/statistics/946659/global-crowdfunding-volume-worldwide-by-region/
2	 Documented contact refers to in-person meetings, phone calls, emails, letters, or faxes that was noted in the CRM database

Sample
 

22.000 individuals  
on FFG mailing list

Matched
Funding

No mention of 
FFG funding

Interest in Contributing to Crowdfunding campaigns

Seed Funding

Random  
Allocation

Primary Outcome

SAMPLE

Our final sample had 22.744 individuals. The sample comprises in-
dividuals in FFG’s Customer Relationship Management (CRM) database 
who are interested in receiving emails about calls to apply for funding, 
workshop information, field-related updates, among other things. In 
terms of the gender distribution, individuals who identify as male made 
up a considerable portion of the sample, around 68% in total, whereas 
females made up around 32%. Nearly half (49%) of the sample is affili-
ated with Higher Education or a Research Institute while another third 
(34%) of the sample is working in the private sector. The remaining sam-
ple participants (19%) were split among other organisations or did not 
specify there employer. Regarding previous contact with the FFG, half 
the sample (49%) has had previous documented interaction2 with the 
FFG of which 10.7% took place in the 12 months prior to randomisation.
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tributors and other difficulties in matching FFG data with CF campaign 
data.  

In addition to Interest in Contributing, we investigated Perceptions 
of Funding Risk and Perceptions of Project Risk associated with differ-
ent types of FFG involvement in the social innovation projects. Funding 
Risk refers to the likelihood that the crowdfunding campaign would (not) 
succeed in reaching its funding goal and Project Risk refers to the like-
lihood that the project itself would (not) be realized. We chose these 
outcomes because they are indicators of quality signalling from FFG in-
volvement which are not directly linked to financial contribution from an 
individual, thus complementing Interest in Contributing. These outcomes 
were measured through a survey asking, among other things, these two 
questions (translated from German to English) which were evaluated on 
a 5-point scale ranging from “to a great extent” to “not at all”:

•	 Perceptions of Funding Risk 
To what extent do you agree with the following state-
ment: “Due to the involvement of the FFG, I see a lower 
risk for the projects to achieve their funding goals.”

•	 Perceptions of Project Risk
Assuming that the projects were able to achieve their 
funding goals. To what extent do you agree with the fol-
lowing statement: “Due to the involvement of FFG, I see a 
lower risk for the projects to achieve their project goals.”

To ensure that respondents who answered these questions were 
aware of their respective treatment (i.e. those in the Control group were 
not aware of FFG Funding, and Seed and Match groups were aware of 
FFG funding), we asked a scanning question at the beginning of the sur-
vey: 

“Were you aware that the FFG contributed financially to the 
projects Wochenplan.digital and mitwirken.at projects?”

To which respondents could answer Yes, No, or I do not know. Only 
responses to the survey where respondents in the Match and Seed con-
dition responded ‘yes’ to the question, and respondents in the Control 
condition responded ‘no’ were included in the analysis.

RESULTS

A full analysis of the RCT was conducted by our research partners at 
the University of Minnesota and is available to read in Bapna and Burtch 
(2021). The results show that financial support from the FFG – in particu-
lar seed funding - signals quality of the social innovation projects and 
leads to a higher interest in contributing among females. When looking 
at the primary outcome - Interest in Contributing - females in Seed treat-
ment arm demonstrated significantly more interest compared to females 
in the Control and Match treatment arms – 2.4 percentage points (50% 
relative increase) and 1.8 percentage points (35% relative increase), re-
spectively. There was no statistically significant difference among men 
in different treatment groups, or in other words, men’s Interest in Con-
tributing was not deterred by FFG financial support. Furthermore, there 
is evidence that indicating financial support from the FFG in the form 
of Seed funding positively affected females’ perception of campaign 

INTERVENTIONS

The interventions were a small additional text in the email detailing 
the nature of the FFG funding for the social innovation project in addition 
to information about the crowdfunding campaigns. The control group 
received no information regarding FFG funding of the projects; one inter-
vention group received a text describing FFG support as Seed Funding; 
the other intervention received a text describing FFG support as Matched 
Funding. Below are the English translations of the texts. 

i)	 Control – No mention of FFG funding
“We would like to introduce you to two projects that ad-

dress social challenges and are currently seeking funding through 
a crowdfunding campaign. If you would like these projects to be 
implemented, you have the opportunity to support them.”

ii)	 Seed Funding 
Control Text + 

„FFG has funded each project with the first 50% of the project 
costs, and the projects collect the remaining 50% through crowd-
funding, among other means.“

iii)	 Matched Funding
Control Text + 

„FFG funds each project with 50% of the remaining project 
costs if the project secures the first 50% of the project costs via 
crowdfunding, among other means.“

RANDOMISATION

The unit of randomisation was the individual, who were allocated 
evenly to one of the three treatment groups using a covariate con-
strained randomisation procedure. Covariate-constrained randomi-
sation is a method used to ensure balance of baseline covariates 
among multiple treatment arms (Moulton 2004). Randomisation was 
performed by research partners at the UMN in order to minimize bias. 
As we hypothesized that outcomes would vary by gender, UMN block 
randomized on gender, while enforcing balance on additional available 
covariates such as affiliated organization and interaction with the FFG. 
Data on documented contact with the FFG, in particular, was included 
as a gauge for the likelihood that a recipient would even open the 
email. To see the output of randomisation and multinomial logit bal-
ance tests, refer to the publication of our research partners Bapna and 
Burtch (2021).

OUTCOMES

The primary outcome of interest was Interest in Contributing, a binary 
variable measured by whether an individual clicked on at least one link to 
visit the CF campaign webpage. The decision to click on the link and visit 
a CF campaign is an important precursor to actual funding (Bernstein et 
al. 2017, Bapna 2019, Bapna and Ganco 2021). Originally, we wanted to 
investigate the association between Interest in Contributing and actual 
contribution in this context, but it was not possible to measure the actual 
contribution of individuals directly, as there were many anonymous con-
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habits. To make the best out of such unexpected results, buy-in from 
senior management as well as an organisational culture that is prepared 
to accept and learn from such “failures” is very important. To this end, EU 
funding enabled us to pursue the RCTs described in this paper in a much 
more advanced form than would have been possible otherwise.

RCTs, in particular, are also a data heavy endeavour, which proved to 
be a double-edged sword. On the one hand, it gave us a structured way 
to exploit the mass amount of data already in the FFG, such as develop-
ing the feedback and benchmark scores in FeedS First, while at the same 
time innovating our data collection procedures by bringing new perspec-
tives into the how, what, and when of data collection. On the other hand, 
(lack of) data was sometimes a limiting factor in being able to properly 
investigate a hypothesis. In certain cases, this was exacerbated by the 
EU GDPR regulations on data privacy, which made the process of data 
collection much more work intensive.

These positive effects come with a price. Experiments, especially full-
fledged RCTs, are resource heavy, requiring both financial resources and 
time for a proper design, implementation and analysis. With the excep-
tion of messaging trials, they are better suited for bigger questions and 
where answers are not needed immediately. 

5 CONCLUSION
RCTs and other forms of experimentation are an important tool in 

the set of methods used in evaluations as they open up new opportuni-
ties to test and evaluate the impact of programs and services. Evidence 
from SIM Crowd indicates that a seed funding commitment from FFG 
as a major donor can signal quality of social innovation projects. These 
results are informing future designs of the Social Crowdfunding program, 
particularly in how FFG grant should be communicated in CF Campaigns, 
but have also led to re-thinking future communications and the design 
of new funding measures beyond Social Crowdfunding. Although it is 
not yet possible to determine the impact on SME innovation capacity of 
the measures being tested in Inno CAP and FeedS First, carrying out the 
RCTs has already highlighted ways in which the FFG can improve data 
collection and external communication processes. 

From an agency perspective, experiments create spaces for learning 
and change - elements necessary for a more modern innovation policy 
and agency. Experimentation moves the development of measures to 
capture and evaluate the impact of an intervention to the beginning of 
the experimentation process and strengthens the emphasis on develop-
ing clear impact pathways and indicators to measure success. At the 
same time, they also have a transformative effect on the culture as well 
as the way of working in an agency willing to engage in experimenta-
tion. However, experimentation can be resource intensive and demands 
specialized skill, thus it should be approached mindfully and is best done 
together with academics or other experts.   

success and project success, although these perceptions also varied by 
gender. When evaluating Perceptions of Project Risk, females in the Seed 
group perceived the social innovation projects to be significantly more 
likely to succeed in realizing their project goals compared to females in 
the other two treatment groups and males in the Seed group. There was 
no significant difference in Perceptions of Funding Risk among females in 
the three treatment arms.  

4 LEARNINGS BEYOND 
INDIVIDUAL EXPERIMENTS

RCTs are not the only form of experiments that FFG conducts. Pilot 
actions3, shadow experiments4 or messaging trials (A/B tests) are exam-
ples of experiments that contain elements of RCTs, like randomisation 
or control groups, but are less strict in their design. What they all have 
in common is that they formulate ideas and hypotheses that are then 
tested or trialled in a structured and transparent way. They usually have 
a clear timeline, a concept how evidence will be collected and check-
points at which results are assessed; and all this is designed before the 
experiment starts. An overview of such experimental approaches was 
published by Nesta (Hopkins, Breckon & Lawrence, 2020).

Getting to run a trial is often a process of constant negotiation and 
gentle nudges. A temptation might exist to jump head first into a large 
randomised controlled trial, however experimentation is not a cut-and-
dry approach. Rather, running a trial is a process that may challenge the 
traditional ways of doing things and take an organisation into unknown 
territory. Designing experiments requires thinking “outside the box” of 
traditional processes and can have a positive impact on the discussion 
culture in innovation agencies. Starting small and bringing in external 
expertise also helped build up confidence, as trials do not always go 
according to plan. When they do not go according to plan and show 
unexpected results, they may trigger lively discussions, reflections, 
and a deeper understanding of underlying forces. This tends to open 
up “learning spaces” in which traditional standards and procedures can 
be discussed, and sometimes even modified, leading to more effective 
processes.

The development and implementation of experiments, in particular of 
RCTs, requires skills and an organizational culture not necessarily present 
in a public innovation agency. Engaging in experimentation therefore 
drives staff and skill development, however, it was also advantageous 
to collaborate with experts - FFG could tap into the valuable expertise 
provided by Innovation Growth Lab (IGL)5 by Nesta and their extensive 
network of research partners, which, amongst other benefits, led to a 
collaboration with the University of Minnesota for SIM Crowd and FeedS 
First. If and to what extent an organisation embraces experimentation 
also depends on the appetite for risk. Experiments can “fail” in the sense 
that they show results that go against ingrained beliefs or traditional 

3	 Pilot actions are used when the exact design of a new or changed programme or programme service is difficult to anticipate. Based on hypotheses and 
indicators defined at the beginning, the effect of the pilot action is measured and the design of the programme or service is adjusted accordingly.

4	 Shadow experiments are typically data-driven experiments used to test variations e.g. in the way FFG reviews projects. These experiments are run parallel 
to the standard review process and do not influence its outcome but the results are used to optimize the standard processes. These experiments may or may 
not be randomised.

5	 https://www.innovationgrowthlab.org/
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added value, and +€77k more in export revenue. These effects are not 
significant at a one-year horizon, suggesting that the additional RDI in-
vestments resulting from the programme need time to be reflected in 
business growth.

1 ASSESSMENT OBJECTIVES

FOREWORD

This article is a simplified version of a report published in 20201 
which formed part of an evaluation plan aiming at assessing the impact 
of a wide set of French public programmes dedicated to supporting in-
novation2, implemented upon request from the European Commission. 
The study was produced under the supervision of the French State and 
independent researchers from various institutions.

AN OPPORTUNITY TO ASSESS A BROAD PUBLIC PRO-
GRAMME DEDICATED TO SUPPORTING INNOVATION

Companies possibly invest less in innovation than may be desirable 
for the whole economy. The existence and causes of the difficulties faced 
by companies in this respect have been widely documented in the aca-
demic literature. As regards the financing of innovation, some theoretical 
and empirical studies suggest that RDI projects may be particularly ex-
posed to financial constraints (see Hall, 2002), notably due to their riskier 
nature (e.g., uncertainty about the commercial success of the product or 
service associated with the innovation project), and because RDI invest-
ments cannot be used to secure loans granted by private banks (RDI 
spending comprising mostly salaries). The technicality of innovation pro-
jects makes it more difficult for banks to assess the risk of such projects. 
In addition, innovation projects may intrinsically yield higher returns for 
the wider economy than for the individual companies that develop them 
because of the existence of positive externalities for example, or because 

ABSTRACT

This paper evaluates the economic impact of Bpifrance’s financial 
programmes to support SMEs’ Research, Development and In-
novation (RDI), called individual aid for innovation (IA). It focus-

es on the analysis of subsidies and zero-interest loans granted to SMEs 
over three years old during the period 2005-2018 in order to foster their 
RDI activity (R&D expenses and spending related to the development of 
innovative products, processes or services) and economic growth (turno-
ver, employment).

We use a difference-in-differences methodology combined with a 
propensity score matching procedure to compare supported SMEs with 
non-supported SMEs with same initial characteristics. This counterfac-
tual analysis is based on a unique dataset containing both financial 
and non-financial information about millions of French companies. Up 
to 12,000 SMEs supported over the 2005-2016 period have thus been 
analysed, making this study the first to estimate the effect of Bpifrance’s 
individual aid for innovation on such a scale and using such detailed 
information.

 Econometric results suggest that the use of Bpifrance’s aid enables 
SMEs to boost their investment in RDI over the three years following 
the aid being granted, in comparison with non-supported SMEs with the 
same initial characteristics (+€250k of additional total R&D expenditure 
in aggregate over three years). Results show that the impact of the aid 
is additional, meaning that the support given does not take the place of 
any RDI investment that would have been made by SMEs had the sup-
port not been received. This analysis was supplemented by an examina-
tion of skilled employment and R&D employment, which indicates that 
Bpifrance’s support encourages SMEs’ investment in R&D jobs, with 0.5 
more engineer/technician jobs per SME within three years (10% growth 
relative to the year preceding the support) and 0.4 more high-skilled jobs 
(up 9%).

Beyond the extra spending on R&D and innovation, the financial per-
formance of supported SMEs also improves at the end of the three years 
compared with the counterfactual, with +€284k in additional turnover 
(6% higher than the year preceding the support), +€99k in additional 
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IMPACT ASSESSMENT OF BPIFRANCE’S 
FINANCIAL SUPPORT TO SMES’ 
INNOVATION PROJECTS

1	 See https://www.entreprises.gouv.fr/files/files/etudes-et-statistiques/rapport_final_ai_bpi.pdf.
2	 See https://www.entreprises.gouv.fr/fr/etudes-et-statistiques/autres-etudes/evaluation-des-aides-d-etat-la-rd-et-l-innovation-rapport.
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in non-supported companies. Serrano and Velarde (2009) find that the 
financial support granted by Anvar (Oséo’s forerunner) may have partly 
crowded out some of the supported companies’ private R&D expenditure 
(especially that of bigger companies). The present study aims to assess 
one of France’s main innovation support programmes using a new and 
broad database containing precise information on SMEs over three years 
old4, allowing evaluation of this programme on a very large scale. It at-
tempts to measure the impact of Bpifrance’s individual aid on the RDI 
spending of beneficiary SMEs and the extent to which the aid affected 
their economic growth in the following years (activity and employment).

2 BPIFRANCE’S INDIVIDUAL 
AID FOR INNOVATION

Bpifrance’s individual aid for innovation combines seven mechanisms 
designed to finance RDI projects run by businesses individually, meet-
ing financing requirements typically ranging from €30k to €200k. These 
projects are generally at an early stage of the innovation process, i.e., 

companies may have difficulties protecting their inventions (thus not be-
ing able to benefit fully from their innovation efforts). This suggests that 
encouraging corporate investment in innovation through public interven-
tion may be justified, particularly by mitigating the financial constraints 
innovative companies may face (either through the distribution of inno-
vation grants, or through R&D tax credits for example). In this case, as-
sessment is needed to determine the extent to which public money given 
to supported companies may have substituted for private innovation ex-
penditures those companies would have incurred anyway (crowding-out 
effect) or whether the programme has had a positive effect on private 
innovation investment (crowding-in effect).

The empirical literature contains numerous studies assessing the ef-
fectiveness of public programmes aimed at supporting innovative com-
panies through grants and subsidies, but very few focus on France3. Du-
guet (2004), using propensity score techniques, observes that the R&D 
subsidies granted by French ministries between 1985 and 1997 did not 
have a crowding-out effect on private R&D spending. Huber et Masquin 
(2012) show that the innovation projects supported by Oséo (Bpifrance’s 
forerunner) are of relatively good technical quality since they are asso-
ciated with a significantly higher production of patents than observed 

3	 For the US, see Howell (2017) who, using a very robust methodology, finds that the SBIR subsidy programme had a substantial positive effect on small in-
novative firms’ growth.

4	 Data related to young SMEs (less than 3 years) are very scarce, so such firms may be largely underrepresented in our results.

Table 1: List of innovation schemes related to Bpifrance’s individual aid

Scheme Companies / projects targeted RDI expenditure covered by aid

Individual aid for RDI 
distributed by the 
Bpifrance network

SMEs and midcaps from all trade sectors Industrial research and/or experimental development 
activities (building and developing prototypes, pre-
production, pilot and demonstration installations, 
expenditure on intellectual property and standards 
compliance, market research, tests…)

French Tech grant Start-ups (less than one-year old) with 
strong growth potential  developing a 
business underpinned by an innovation

Internal or external costs directly linked to research 
concerning the design, scoping and feasibility of the 
project to be run (spending on support & guidance, 
intellectual property, feasibility studies, legal and 
market research, design, seeking partners, special 
training, travel, trade fair registration fees...)

Global Innovation 
Competition and the 
Innovation Competition

Companies with a disruptive economic model 
with the potential to grow internationally, and 
operating in specific fields of innovation (energy 
storage, plant proteins and plant chemistry, 
individualised medicine, collective security…) 

Industrial research and/or experimental 
development activities

Fund for the Digital Society Companies operating in the digital sector 
(such as nano-electronics, embedded software 
and smart objects, digital security…)

  Payroll costs, R&D costs, acquiring patents, equipment 
and instruments used within the RDI project

i-Lab Researchers seeking to create companies 
using their own innovations

R&D programmes needed to finalise the innovative 
product, process or technological service

Regional Innovation 
Partnerships

Non-technological innovation projects 
located outside Paris and its suburbs

Expenditure related to innovation‘s 
feasibility, development or production

Social Innovation Fund SMEs and structures in the social and solidarity 
economy (non-profits and cooperatives) 
running innovative projects addressing a social 
need currently met poorly or not at all

Internal costs (staff assigned to the project, overheads 
and investment allocated to the programme), external 
costs (accommodation, support and consultancy 
services, feasibility studies, intellectual or industrial 
property rights and design services or specific training)
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•	 The i-Lab competition targets researchers seeking to create 
companies using their own innovations;

•	 The Regional Innovation Partnerships and the Social Innovation 
Fund support non-technological innovation and social innova-
tion projects located outside Paris and its suburbs.

Figures 1 and 2 present the evolution of the seven individual aid 
schemes in terms of both amounts granted and numbers of companies 
supported. As shown, individual aid distributed by Bpifrance’s network 
is the oldest support mechanism for innovation used by Bpifrance. It is 
also Bpifrance’s single most significant innovation support mechanism 
in terms of amounts granted and numbers of recipients (€400m in com-
mitment and 2,600 recipients per annum on average over the last ten 
years). Consequently, the results presented in this paper will essentially 
cover this particular scheme. This programme is aimed at a broad target 
of eligible businesses (SMEs or midcaps6 with no age or trade-sector re-

before an innovation is likely to generate a potential economic benefit 
for the company producing it. All programmes are intended to finance 
RDI projects bearing uncertainty in terms of potential economic return 
for the company (see table 1): 

•	 The individual aid for RDI distributed by the Bpifrance network5 
covers the majority of individual aid deployed in terms of both 
the amounts granted and the number of recipients supported;

•	 The French Tech grant is a mechanism specifically targeting 
start-ups;

•	 The Global Innovation Competition and the Innovation Competi-
tion are programmes targeting disruptive companies operating 
in specific fields of innovation;

•	 France’s national Fund for the Digital Society is a wide-ranging 
programme combining various waves of competitions, all fo-
cused on the digital sector;

5 	 This encompasses Bpifrance’s network of regional branch offices, numbering around 50 in total in 2019, where the account managers specialising in examin-
ing innovation aid applications from local SMEs are based. Regional offices have decision-making authority up to a certain amount.

6	 We define midcaps as companies between 250 and 4,999 employees at the group level. 

Figure 1: Numbers of recipients supported by individual aid 
                By year and mechanism
                Source: Bpifrance	

Figure 2: Amount of aid granted (€m) 
                By year and mechanism
                Source: Bpifrance	
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strictions) and is intended to finance expenses directly linked to innova-
tion development (industrial research and/or experimental development 
activities). Support takes the form of a subsidy, a repayable advance 
(subject to generating a certain turnover level) or an interest-free innova-
tion loan (PTZI).

Network IA covers from 25% to 65% of the eligible expenditure basis, 
depending on the project and the size of the firm. The median amount 

Figure 3: Breakdown of the number of recipients and amount of Network IA
               By economic sector, period 2005-2016
               Sources: Bpifrance, Ficus-Fare

Scope: Aid data for 2005-2016 where the French business registration number (Siren) and its trade sector are available.

Table 2:  Supported companies’ financial statistics (Network IA)
               Statistics computed the year the aid was granted, period 2005-2016

Sources: Bpifrance, Ficus-Fare
Scope: Aid data for 2005-2016 where the French business registration number (Siren) is available.

7	 Companies with less than 250 employees at the group level.

Network IA  

Indicator
Observations 
(number of firms 
x scheme x year)

Of which, 
accounts 
available

Of which, data 
available 
(share %)

Mean 1st quartile Median 3rd quartile

Age 29.835 29.050 97% 13,7 2 6 16

Turnover 29.835 27.192 91% 6.651,0 132 843 4.060

Added value 29.835 27.192 91% 1.985,0 36 368 1.507

Headcount 29.835 26.894 90% 36,0 3 10 30

Capital 
expenditure

29.835 20.566 69% 215,0 1 17 100

for Network IA is €49k, and around 90% of the companies receiving Net-
work IA are SMEs7 (almost half with less than ten employees, see table 
2). Over the 2005-2016 period, Network IA mainly covered manufacturing 
industry, information-telecommunications, and the scientific and techni-
cal activity sectors (see figure 3).
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It is important to note that, at some point, companies benefiting 
from individual aid often use alternative public programmes intended to 
support innovation, such as the French R&D tax credit (CIR, generating 
nearly €7bn of support in 2018). They may also use a second tax credit 
scheme specifically designed to support young innovative businesses 
(“JEI”, generating around €150m a year), or other direct grants or sub-
sidies (See table 3).

3 IMPACT ASSESSMENT 
METHODOLOGY

DATA

Our first objective is to assess the individual aid’s effect on supported 
companies’ RDI spending, in comparison with the hypothetical situa-
tion of no support. A major obstacle in evaluating the aid’s effect on RDI 
spending is the difficulty of reliably measuring such spending, which can 
cover wages (engineers, researchers…), prototyping and testing, market 
research and so on, none of which is easy to pinpoint in companies’ 
financial statements as RDI spending. In this study, we measure RDI ex-
penses in two ways:

Table 3:  Numbers of Bpifrance individual aid recipients and their propensity to make use of other public support schemes for RDI
               Statistics computed the year the aid was granted, period 2005-2016

Sources: Bpifrance, data from innovation support operators. “Other direct aid” covers Bpifrance aid to collective projects, and part of the aid from ANR 
(nuclear), ADEME (environment), CNES (space) and ONERA (aerospace) (source: France Stratégie).

Scope: All recipients of Bpifrance individual aid for innovation with a French business registration number.
Interpretation: In 2011, 2,513 beneficiaries received a Bpifrance IA, of which 35% had previously received at least one Bpifrance IA between 2008 and 
2010.

•	 The GeCIR database (Research tax credit) is used to provide a 
first measure of the individual aid effect on companies’ R&D 
spending. This database provides an annual list of companies 
that used the French Research tax credit scheme over the 2008-
2014 period. It contains the amount of R&D expenditure such 
companies declared in order to benefit from the CIR tax credit, 
since this tax credit is computed as a proportion of their total 
yearly R&D expenditure. The GeCir database thus provides ac-
cess to companies’ R&D expenses, for companies that made use 
of CIR;

•	 DADS submissions (system for the automated reporting of em-
ployment data) are used to measure the effect of individual aid 
for innovation on R&D jobs, interpreting employment relating to 
technical roles within businesses as RDI labour. DADS provide 
accurate information on employment within any business that 

Year N

Number of 
recipients 

of 
Bpifrance 

IA in N

Of which having benefited from support 
between N-1 and N-3 (share %)

Of which having benefited from 
support in N (share %)

Of which having benefited from support 
between N+1 and N+3 (share %)*

Bpifrance 
IA

Other 
direct aid

Research 
tax credit

JEI
Other 

direct aid
Research 
tax credit

JEI

New 
Bpifrance 

IA 
between 
N+1 and 

N+3

Other 
direct aid

Research 
tax credit

JEI

2005 2.115         1% na 19% 45% 2% na 23%

2006 2.443         1% na 21% 43% 2% na 24%

2007 2.940         1% na 19% 38% 4% na 21%

2008 2.935 36% 1% na 17% 1% 53% 20% 36% 5% 68% 22%

2009 2.481 33% 2% na 17% 1% 59% 20% 36% 9% 71% 21%

2010 2.543 35% 2% na 18% 3% 61% 23% 37% 10% 73% 24%

2011 2.513 35% 3% 57% 20% 4% 62% 24% 35% 12% 73% 26%

2012 2.817 31% 5% 60% 20% 6% 61% 24% 36% 14% na 25%

2013 2.581 33% 5% 60% 21% 5% 64% 24% 35% 13% na 28%

2014 2.823 30% 5% 55% 21% 5% 59% 26%        

2015 3.344 28% 5% 51% 20% 5% na 24%        

2016 3.678 27% 4% na 20% 4% na 25%        

Total 33.213 32% 4% 57% 19% 3% 60% 22% 38% 8% 71% 24%

* Share in % among surviving firms 3 years after the aid being granted      
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programme to such collective benefits because they are influenced by 
many factors and are observed in the economy over a longer term. Such 
impacts are not studied in this assessment.

IDENTIFICATION STRATEGY

Our methodology relies on a difference-in-differences (DiD) approach 
combined with a propensity score matching procedure. The general idea 
of the DiD approach is to compare economic outputs of businesses that 
did and did not receive aid, on the assumption that in the absence of 
aid, their trajectories would have been similar or “parallel”. The differ-
ence in the changes in performance metrics seen over time between 
supported and non-supported businesses is then attributed to the aid. 
To improve comparability between supported and non-supported eligible 
companies, we reduce the set of non-supported eligible companies to a 
subset of non-supported companies close to the supported businesses 
regarding different observable attributes in the past (counterfactual 
sample). These attributes need to influence both companies’ likelihood 
of receiving an individual aid and their future performance. Counterfac-
tual companies are chosen based on the following indicators:

•	 Use made of various innovation support mechanisms in the past 
is a factor expected to have a marked effect on the likelihood 
that aid will be used in the current year (see Duguet 2004): IA, 
other direct aid such as ADEME (environmental sector), ANR 
(nuclear), CNES (space), ONERA (aerospace), fiscal aid CIR and 
JEI;

•	 Ratios used to quantify companies’ past innovation intensity 
level: the ratio between R&D spending and turnover in the year 
preceding receipt of aid9, the ratio between the number of en-
gineers and technical staff and the total headcount. The match-
ing procedure also makes sure that the total amount of public-
sector aid received by supported firms and non-supported firms 
over the last three years is similar;

•	 Qualitative factors (age, size, business sector, geographical lo-
cation) and financial characteristics (past performance indica-
tor level, growth in turnover and past capital expenditure, net 
profit margin, liquidity, added value over payroll costs, equity-
to-assets ratio, debt coverage ratio, past gross operating profit 
margin) are also included in the propensity score matching.

Each supported company is matched with its closest non-supported 
counterpart based on the propensity score within a given individual aid 
cohort10. Econometric tests are run to ensure that the distribution of the 
above ex ante characteristics of both supported and non-supported com-
panies are the same (balance tests). Additional econometric tests are 
run in order to check that the dynamics of the performance indicators of 
both supported and non-supported firms are similar before receipt of aid 
(falsification tests).

employs staff, including data on the nature of the jobs, thereby 
making it possible to determine the numbers of engineers and 
technical staff employed and the high-skilled positions in a 
given legal unit, year by year. They are available for the period 
1993-2016 and cover millions of businesses every year. This 
analysis supplements the examination of total R&D spending 
through the GeCIR database.

RDI investments are expected to affect the economic trajectory of the 
supported companies, through productivity gains, better market position-
ing, etc. If the individual aid has a positive impact on companies’ total 
RDI spending, then its induced effects on recipients’ economic growth 
should be isolated. We study supported companies’ total turnover, ex-
port turnover and added value, as well as total recruitment, which are 
available in the Ficus-Fare tax statistics. This database contains complete 
economic and financial characteristics for almost all French businesses 
and covers the period 1994 to 2016.

Lastly, several databases enable companies’ use of public innovation 
schemes to be tracked: 

•	 The Bpifrance database enables companies using individual aid 
for RDI, the subject of this assessment, to be identified. These 
data cover the period 2005-2018 and around 25,000 distinct 
businesses;

•	 Companies’ use of alternative RDI public aid programmes is 
identified through the following databases:

•	 The GeCIR database described above enables companies 
using the tax credit scheme to be identified. As explained 
above, these data enable the performance variable to be 
built for measuring R&D spending, but they can also help 
to build the counterfactual sample used in the econometric 
analysis;

•	 The JEI innovative start-up scheme database provides an 
annual list of businesses benefiting from this second tax 
scheme. Tracking this programme may be necessary since 
it is used a lot by companies that benefited from individual 
aid. Over the period 2004-2016, the GeCIR and JEI data-
bases list approximately 50,000 distinct businesses;

•	 France Stratégie gathered data related to various innova-
tion aid operators in France, making it possible to build an 
aggregate variable identifying businesses receiving innova-
tion grants other than the Bpifrance individual aid8. These 
data cover around 5,000 distinct businesses for all the op-
erators combined.

In the longer term, the expected effect of RDI support policies also 
encompasses benefits for the community at large, benefits that are not 
necessarily monetisable by businesses (the spread of innovations into 
the rest of the economy, access to new healthcare methods, the reduc-
tion of pollution, etc.). These are positive externalities generated by in-
novation. It is difficult to measure the contribution made by an RDI aid 

8	 France Stratégie is a French think-tank that was a partner in this research work. The data supplied by France Stratégie have been gathered from ADEME 
(environmental sector), ANR (nuclear), CNES (space), ONERA (aerospace) and Bpifrance aid programmes for collective projects. They cannot be used here to 
pinpoint directly which type of direct aid a business used or the operator from which it was requested.

9	 Such a ratio is available only for companies present in the GeCIR database.
10	 The method used here is nearest neighbour with replacement. Supported and non-supported companies are matched only if sufficiently close in terms of 

propensity score, i.e., if the absolute difference in scores is less than a given limit. Various values for this threshold were tested with no significant impact on 
the results.
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Once supported and non-supported companies are matched, we es-
timate the following model:

	 Yit=Tit δ+ci+et+uit         (1)

Where:
The index i means a company (supported with an IA or not)
The index t means the period 
Y

it
 is the performance indicator

T
it
 =1 if the company i receives an IA in year t

c
i
 is an individual fixed effect

e
t
 is a time fixed effect

4 RESULTS

MATCHING PROCEDURE

Estimation of the probability that a SME receives Bpifrance individual 
aid in a given year is in line with results previously found in the literature:

•	 Consistent with the work of Duguet (2004), the likelihood of us-
ing Bpifrance IA in a given year is strongly influenced by having 
previously received support for innovation in the last eight years:

•	 This holds particularly true for Bpifrance individual aid re-
ceived in the past, where the positive influence on using 
aid in the current year is substantial;

•	 Likewise, use of research tax credits and having been part 
of the JEI innovative start-up scheme both have a strong 
positive influence on the likelihood of obtaining Bpifrance 
individual aid in a given year;

11	 When estimating the model, the distribution of the performance indicators is trimmed (1% to both the right and the left of the distribution) in order to remove 
the effect of outliers.

12	 The analysis also excludes some trade sectors and forms of legal entity: limited partnerships, non-profits, the public sector, property development businesses, 
holding companies and the agricultural and financial sectors. 

13	 Econometric tests suggest that the hypotheses underlying the validity of the approach are verified. Eventually, supported and counterfactual non-supported 
SMEs are indeed very similar before receiving aid in terms of the characteristics mentioned above.

18,344 observations used (N=year of receipt of aid)
Sources: Bpifrance, Ficus-Fare tax statistics, DADS employment data, data from innovation support operators
              
Scope: All businesses eligible for Bpifrance individual aid for which financial statements are available

The coefficient δ measures the impact of aid on the performance 
indicator11. Performance indicators may not be available for very young 
businesses (less than three years old), which are then under-represented 
in the analysis. Moreover, impact estimates are made only on the SME 
population because the quality of matching for the midcap segment is 
very poor (see table 4). Results are therefore only valid for relatively ma-
ture SMEs12. 

Table 4: Analysis of matching quality: SMEs vs midcaps
              Characteristics of companies on the matched sample

•	 The proportion of engineers and technical staff in the total 
workforce in the year preceding receipt of aid is higher for sup-
ported companies than for non-supported ones;

•	 The likelihood of using aid increases significantly with the inten-
sity of R&D activities as measured by the past ratio of the total 
R&D spending as a percentage of turnover;

•	 Other factors may also explain the probability of using an indi-
vidual aid, notably:

•	 Companies requesting Bpifrance individual aid have more 
frequently been exporters (in the past) than the rest of the 
companies eligible for aid;

•	 They are significantly younger;
•	 They are better-capitalised.

The latter results suggest that for our counterfactual analysis to be 
valid, supported SMEs need to be compared with innovative non-sup-
ported SMEs, which was expected13. 

Sub-population

Average headcount N-1 (Nb)
Average total public aid granted between N-3 and 

N-1 (€k)

Non-supported Supported Non-supported Supported

SMEs 17 17 79 80

Midcaps 253 1118 524 2412
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IMPACT OF BPIFRANCE’S INDIVIDUAL AID ON R&D 
SPENDING

We study the impact of Bpifrance individual aid on the total R&D 
expenditure reported by SMEs benefiting from the R&D tax credit. We 
also analyse the effect of aid on total R&D expenditure after deduction of 
any public support received by SMEs (private R&D spending). Figure 4 il-
lustrates how to interpret the results of impact estimation, depending on 
how supported SMEs’ private R&D expenditure evolves compared with 
the counterfactual situation. The impact of aid on private R&D spending 
can be negative, zero or positive: a negative impact means that at least 
part of the public aid granted to the SMEs was used as a substitute 
for private R&D spending (that would have been spent in R&D had the 
programme not existed). A zero-impact means that the public aid was 
entirely spent on R&D (in addition to SMEs’ private spending). A positive 
impact means that the public aid encouraged SMEs to spend even more 
private funds in R&D than they would have invested if the programme 
had not existed.

Table 5 summarises the results of the econometric analyses: indi-
vidual aid leads to an average additional increase of €36k in total R&D 
spending per firm in the year of the aid, and €250k in cumulative spend-
ing after three years, compared with the counterfactual situation. Access 
to Bpifrance aid permits SMEs to increase their total R&D spending com-
pared with the counterfactual situation. Results also show a significant 
decrease (€74k) in privately sourced R&D spending in the year of aid, 
suggesting a crowding-out effect in the very short term. However, cu-
mulatively over the three years following the support, individual aid has 
no impact on privately sourced spending (down €18k, result statistically 
not significant). Bpifrance IA finances projects spread over several years 
(typically up to three years), and it is possible that a time-lag effect exists 
between the payment of the aid and when it is actually spent on in-
novation projects, which might explain the negative impact on privately 
sourced spending in the very short term. Nonetheless, when the three-
year assessment of this impact on total privately sourced R&D cumula-
tive spending is produced, the effect of aid is additional, meaning that 
all aid disbursed was spent on R&D and privately sourced spending was 
unaffected.

DISCUSSION OF THE METHODOLOGY AND ITS LIMITS

The validity of our methodology relies on the assumption that the 
performance of supported SMEs and their non-supported counterparts 
would have been close, had the aid not existed. This hypothesis raises 
the question of why the non-supported firms did not request access to 
the aid, since it would have helped them achieve better economic perfor-
mance. In other words, our methodology may be valid if there are good 
reasons to believe that non-supported firms did not benefit from the aid 
because of specific factors unrelated to their future performance. A pos-
sible explanation may be that not all firms were aware of the existence 
of Bpifrance’s programme or knew how to gain access to it (for example 
because such businesses were located far from Bpifrance’s agencies or 
because the public schemes to support companies’ innovation in France 
is known to be complex14), but this would need further investigation.

Moreover, our approach implies that at some point, we may compare 
currently supported SMEs with currently non-supported SMEs that re-
ceived some Bpifrance aid in the past. Recent progress in the economet-
ric literature show that under certain circumstances (typically when the 
effect of the programme varies with time or from company to company), 
estimations obtained using our method may be biased. Thus, further de-
velopments would be needed in order to assess the robustness of our 
results (see Baker, 2021). 

Figure 4: Illustration of how the aid can interact with SMEs’ private R&D 
expenditure 
Additional effect vs crowding-out effect vs crowding-in effect

14	 See for example “Fifteen years of innovation policies in France” report from the National Commission on Innovation Policy Evaluation, France Stratégie, 
January 2016.
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Table 5: Estimated additional impact of Bpifrance individual aid on R&D spending
               Impact measured in €000s

Source: Bpifrance calculations
Scope: SMEs supported in 2009-2014with records in the GeCIR database for at least one year.

Note: Column 2 shows the number of supported SMEs analysed over the period, after matching and trimming of the performance indicator distribution. 
The mean impact and the limits of its 95% confidence interval are shown in columns 4 to 6. The relative mean impact is the mean estimated impact 
(column 4) relative to the mean of the performance indicator in the year preceding receipt of aid (column 3).

Table 6 offers a better understanding of the changes in privately 
sourced spending because the analysis focuses on a balanced panel of 
SMEs (those for which observation was possible for each of the three 
years following the support): the negative effect of aid on cumulative 
privately sourced spending declines over time, becoming not significant 
within two years. Such a result confirms that the crowding-out effect is 
only temporary.

Indicator Supported 
SMEs 

studied

Indic. av. 
N-1 recipient

Estimated 
mean impact

95% CI low. 
limit

95% CI upp. 
limit

P-value Relative 
mean impact

Cumulative R&D spending in 
the year of the aid (GeCIR)

3.889 387 36,1 28,2 43,9 0,000% 9%

Cumulative R&D spending 
over 3 years (GeCIR)

2.024 387 249,9 131,2 368,5 0,004% 65%

Cumulative R&D spending 
net of public-sector aid in 
the year of the aid (GeCIR)

4.116 209 -74,1 -81,2 -67,0 0,000% -35%

Cumulative R&D spending 
net of public-sector aid 
over 3 years (GeCIR)

1.987 213 -18,2 -88,4 52,1 61,258% -9%

Table 6: Estimated additional impact of Bpifrance individual aid on private R&D spending
               Impact measured in €000s on a balanced panel, by year

Source: Bpifrance calculations
Scope: SMEs supported in 2009-2014 with records in the GeCIR database for at least one year.

Timeframe Supported SMEs 
studied

Estimated mean 
impact

Standard deviation T P-value

Year of the aid 1.987 -52,2 7,1 -7,4 <0,01%

1 year after the aid 1.987 -40,2 14,0 -2,9 0,400%

2 years after the aid 1.987 -19,0 23,9 -0,8 45,620%

3 years after the aid 1.987 -18,2 35,8 -0,5 61,260%
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increase in R&D employment measured in this way is partly driven by 
SMEs employing engineers and technicians for the first time. The propor-
tion of supported SMEs employing staff in this category before receiving 
aid climbs from 77% the year preceding aid (77% for similar but unsup-
ported businesses) to 84% within the three-year timeframe (78% for the 
unsupported businesses). This suggests that Bpifrance IA encourages 
SMEs to invest in R&D jobs for the first time.

These results are corroborated by the analyses of highly skilled labour 
employment, which increases in similar proportions to that of engineers 
and technical staff in comparison with the counterfactual. 

IMPACT OF BPIFRANCE’S INDIVIDUAL AID ON R&D 
LABOUR

Table 7 suggests that use of Bpifrance individual aid results in a 
significant increase in the number of engineers and technical staff in 
recipient SMEs in comparison with the counterfactual situation, with an 
extra 0.4 jobs per SME in the year of the aid and 0.5 extra jobs after three 
years. For SMEs already employing people in these positions in the year 
preceding receipt of aid, no associated salary increase is observed, sug-
gesting that aid is used to recruit new engineers and technicians, rather 
than to increase the pay of existing staff. It is interesting to note that the 

Table 7: Estimated additional impact of Bpifrance individual aid on R&D employment
               Impact measured in headcount or €000s

Source: Bpifrance calculations
Scope: SMEs supported in 2009-2014 with records in the DADS database for at least one year.

IMPACT OF BPIFRANCE’S INDIVIDUAL AID ON EM-
PLOYMENT AND BUSINESS

From the point when aid is likely to affect SMEs’ RDI investment fa-
vourably, it might be expected that such investment would result in a 
tangible effect on the economic trajectories of businesses in the short 
term. The estimated impact of aid on total employment supports the re-
sult obtained for R&D employment, so use of Bpifrance individual aid by 

Indicator
Supported 

SMEs 
studied

Indic. av. 
N-1 recipient

Estimated 
mean impact

95% CI low. 
limit

95% CI upp. 
limit

P-value
Relative 

mean impact

Engineers and technical 
staff, year of the aid

7.839 4 0,4 0,3 0,4 0,000% 9%

Payroll costs for engineers and 
technical staff, year of the aid

7.855 143 10,3 8,0 12,5 0,000% 7%

Engineers and technical 
staff after 3 years

3.718 5 0,5 0,3 0,6 0,000% 10%

Payroll costs for engineers and 
technical staff after 3 years

3.720 164 17,8 10,1 25,4 0,001% 11%

Average salary of engineers and 
technical staff, year of the aid

2.751 33 0,0 0,0 0,1 72,354% 0%

Average salary of engineers 
and technical staff after 3 years

1.576 35 0,0 0,0 0,1 51,186% 0%

Highly-skilled jobs, 
year of the aid

7.823 4 0,3 0,2 0,3 0,000% 7%

Payroll costs for highly-
skilled jobs, year of the aid

7.823 190 11,5 9,0 14,1 0,000% 6%

Highly-skilled jobs after 3 years 3.724 4 0,4 0,2 0,6 0,002% 9%

Payroll costs for highly-
skilled jobs after 3 years

3.729 212 18,4 9,1 27,7 0,010% 9%

Average salary of highly-
skilled jobs, year of the aid

3.057 45 0,0 0,0 0,1 39,372% 0%

Average salary of highly-
skilled jobs after 3 years

1.649 48 0,0 -0,1 0,0 43,722% 0%

SMEs results in the creation of an additional 0.7 jobs per SME in the year 
of receipt of the aid, and 1.6 jobs in three years, according to Ficus-Fare 
tax statistical data (Table 8). The results obtained using DADS employ-
ment data are qualitatively similar.
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export turnover in the year preceding receipt of aid shows little differ-
ence between supported businesses and the counterfactual (remaining 
the same at three years for both populations, at a level close to 30%). 
However, the proportion of SMEs generating export turnover grows sig-
nificantly among supported SMEs (from 55% in the year preceding aid to 
64% in the three-year timeframe), whereas the change is slight for the 
counterfactual (55% to 57%). In this respect, individual aid appears to 
help trigger the international expansion of supported SMEs.

Table 8: Estimated additional impact of Bpifrance individual aid on total employment
              Impact measured in headcount

Source: Bpifrance calculations
Scope: SMEs supported in 2005-2016 (Ficus-Fare tax data) or 2010-2016 (DADS employment data).

Table 9 shows that the impact of aid on total turnover and added value is 
almost nil and barely significant in the year it is granted, but it is positive 
and significant over the three-year timeframe (€284k additional turno-
ver in comparison with the counterfactual, making an average impact 
of +6%). These results suggest that RDI investment funded through aid 
needs time before its effects can be seen in economic terms.
Aid’s impact on export turnover is also both positive and significant in the 
medium term (€77k over the three-year timeframe). In practice, the pro-
portion of total turnover generated by exports for SMEs with a non-zero 

Table 9: Estimated additional impact of Bpifrance individual aid on recipients’ turnover and added value
               Impact measured in €000s

Source: Bpifrance calculations
Scope: SMEs supported in 2005-2016 with records in the Ficus-Fare tax data.

Indicator Supported 
SMEs 

studied

Indic. av. 
N-1 recipient

Estimated 
mean impact

95% CI low. 
limit

95% CI upp. 
limit

P-value Relative 
mean impact

FARE total workforce, 
year of the aid

12.124 14 0,7 0,6 0,7 0,000% 5%

FARE total workforce 
after 3 years

7.908 16 1,6 1,4 1,9 0,000% 10%

DADS total workforce, 
year of the aid

7.000 13 0,6 0,5 0,7 0,000% 4%

DADS total workforce 
after 3 years

3.303 17 0,9 0,5 1,3 0,000% 5%

Indicator Supported 
SMEs 

studied

Indic. av. 
N-1 recipient

Estimated 
mean impact

95% CI low. 
limit

95% CI upp. 
limit

P-value Relative 
mean impact

Total turnover, year of the aid 9.814 4839 51,3 19,7 83,0 0,149% 1%

Total turnover after 3 years 6.592 5125 284,2 193,7 374,7 0,000% 6%

Added value, year of the aid 8.499 1933 -13,3 -27,7 1,1 6,973% -1%

Added value after 3 years 6.101 1953 98,7 62,7 134,8 0,000% 5%

Export turnover, year of the aid 11.992 878 18,4 6,1 30,8 0,331% 2%

Export turnover after 3 years 7.464 1009 77,0 40,7 113,2 0,003% 8%
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CONCLUSIONS

This paper uses a very rich database to conduct an unprecedented 
impact assessment of Bpifrance’s individual aid for innovation. Econo-
metric results suggest that such aid has a positive effect on SMEs’ RDI 
investment, whether in terms of R&D expenditure or spending on R&D 
labour. Analysing SMEs that had used research tax credits before ac-
cessing the aid suggests that Bpifrance’s individual aid lowers privately 
sourced R&D spending in the year of receipt of the aid, showing a very 
short-term crowding-out effect on these SMEs. However, cumulatively 
over the three-year timeframe, the individual aid has no impact on pri-
vately sourced R&D expenditure, suggesting that the aid received is al-
lotted entirely to medium-term R&D expenditure (additional effect).

RDI investment made using aid results, within the three-year time-
frame, in increased total employment and turnover for recipient SMEs. 
Their total and export turnovers also rise significantly, with aid contrib-
uting in particular to triggering international expansion for SMEs previ-
ously operating exclusively domestically.
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mainly against the background of the insight into the fundamental short-
comings of the "linear model of the innovation process”, which charac-
terised the views of outstanding theorists in the 1940s and 1950s when 
innovation economics was still in its formative phase (e.g., Bush 1960 
[1945]). The system concept, originally geared to the study of national 
innovation systems, was successively narrowed down to more limited 
areas of the economic sphere which form subsystems of the broader 
national innovation system: sectoral and regional innovation systems, 
technology fields, and industrial clusters. Moreover, in the context of the 
recent “transformative turn” in the innovation policy literature, systems 
approaches have gained a strong momentum (e.g., Borrás and Edler 
2020; Schot and Steinmueller 2018). 

Against this background, it is surprising that systems thinking has 
never taken firm root in the policy areas responsible for technology and 
innovation, i.e., has not been properly internalised by decision-makers. 
As Borrás and Edquist (2019: 40-42) observe, most actions of innova-
tion policy in industrialised countries are based on the linear model. 
They offer the explanation that the linear model is capable of convey-
ing the impression of a clear, easily comprehensible causal connection 
between policy measures and their intended effects. While the theoreti-
cal research on national innovation systems has found great resonance 
in innovation research, its practical consequences seem rather difficult 
to grasp and manage in the political process or to communicate to the 
public.

This paper discusses the extent to which systemic thinking has 
penetrated the practice of evaluating innovation policy programmes to 
date, and explores causes of what we perceive to be a relatively weak 
response in evaluation practice to systems and complexity theory and 
innovation systems research to date. We focus on the application of sys-
tems thinking to the evaluation of individual innovation programmes that 
fulfil elementary complexity criteria. In contrast, Borrás/Laatsit (2019) 
analyse diffusion of system thinking and systemic evaluation practices 
in the innovation policy field of the EU28 in total. The following discus-
sion is strongly influenced by the experience gained by the authors in 
Germany. However, we assume that comparable experiences can also 
be confirmed by a closer analysis of the innovation policy-oriented evalu-
ation practice of other continental European countries. We argue that 

ABSTRACT

Our paper addresses the question, why systemic approaches 
have only played a modest role in impact evaluations of in-
novation and technology programmes so far and examines 

possible reasons for this shortcoming, as well as discussing solutions 
that could be offered to remedy the existing deficit. While the need for 
a systemic approach to evaluations has been stressed quite often, the 
methodological challenges and reasons for the lack of systemic evalua-
tions in practice have to our knowledge not yet been addressed in a sys-
tematical manner. This contribution is conceptual in nature and based on 
a review of the research literature on the use of systemic approaches in 
evaluations of the impact of R&I policy programmes. The analysis shows 
that the use of systemic methods encounters both epistemological and 
institutional obstacles. Suggestions are made for the further develop-
ment of the methodological repertoire by including suitable systemic 
approaches.

1 INTRODUCTION
Systems analysis, a child of the development of applied sciences 

around the Second World War, has experienced periods of boom and 
bust over the past seven decades (Barbrook-Johnson et al. 2021; Wil-
liams 2015). Today, in view of climate change and the development of 
global IT networks and artificial intelligence, the prevailing circumstanc-
es seem more favourable than ever for a broad acceptance of systems 
thinking and complexity research. The increased attention that is given 
to systems thinking1 is not only the result of the insightful model-based 
analyses of environmental studies (Meadows 2008), but also serves as a 
vehicle for spreading awareness of globally coordinated efforts to curb 
atmospheric warming (e.g., Ison and Straw 2020). 

Innovation systems research, which was particularly driven by Scan-
dinavian authors (e.g., Chaminade et al. 2018; Edquist 2005; Lundvall 
2010), has made a significant contribution to the development of innova-
tion economics in the closing decades of the 20th century. It emerged 

MICHAEL ROTHGANG AND BERNHARD LAGEMAN 
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SYSTEMS ANALYSIS IN INNOVATION 
POLICY EVALUATION
THE UNFULFILLED PROMISE

1	 Systems analysis is inevitably linked to research into the system complexity of the systems under study - the central property of complex adaptive systems. 
This should be taken into account when we refer to “systems thinking” and “systems analysis” in the following. In the following, we focus on systems, 
because studies that claim to capture the complexity of the object of study in one way or another do not necessarily have to adopt a systems perspective on 
the object, i.e., they do not have to focus on its dynamic whole.
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first question is to what extent systems thinking has influenced evalua-
tion theory and evaluation research practice in general.

If systems thinking were to be used to a greater extent in evaluations 
of innovation policy programmes, this should have made itself felt in the 
relevant contributions to scientific journals. However, it should be noted 
that evaluations, which in most cases are commissioned research, do not 
necessarily result in journal articles. Nevertheless, a considerable and, it 
can be assumed, also representative part of practical evaluation research 
sooner or later finds its way into the world of scientific journals.

A recent search of the scientific bibliographic database Scopus 
showed that systems analysis, beginning in the 1960s, has found its way 
into the scientific literature. A strong upswing has been observed since 
the early 1990s, which reached a first peak in 1994 with 7.197 registered 
titles and its highest level to date in 2006 with 8.635 mentions (Figure 1, 
upper left side). 

If one narrows down the search to the fields of "economics" and 
"business", comparatively low numbers emerge. For the period from 
1960 to 2021, the highest value was reached in 2006 with 260 titles 
(Figure 1, upper right side). This corresponded to a share of 3.0% of all 
titles listed in connection with systems analysis. The highest share value 
was registered in 1978 with 5.6% (24 titles). A look at the predominant 
keywords of the registered titles shows that they are predominantly as-
signed to the fields of business administration/management, operations 
research and IT development.

In addition, the results of a Scopus search for titles containing the 
keywords "system(s) evaluation" or "systemic evaluation" are given in 
Figure 1 (lower side). The number of titles has increased significantly 
since the turn of the millennium. An analysis of the keywords shows a 

due to the flexibility and breadth of the relevant methodological tools, 
unused potentials of system-oriented evaluation research could be ac-
tivated without critical additional expenditure of human and financial 
resources. 

The paper proceeds as follows: In section 2, we take a look at the 
results of a Scopus query of the coverage of scientific papers on systems 
analysis and systems evaluation (section 2). In section 3, we address the 
diffusion process of systems thinking in evaluation research in general 
as well as in innovation policy and its evaluation. Subsequently, com-
plex innovation programmes are introduced as an object of investigation 
(section 4) and complexity attributes are demonstrated at the example 
of two German programmes (section 5). In section 6, we ask, what a 
systems evaluation is and address possible reasons for the low degree 
of reception of systems thinking in the evaluations in section 7. Section 
8 concludes with practical suggestions for a pragmatic handling of sys-
tems approaches.

2 SYSTEMS ANALYSIS AND 
SYSTEMS EVALUATION 
PAPERS IN SCOPUS

The systems concept received considerable attention in innovation 
research, but it never became the dominant paradigm. The ground for a 
more systemically oriented evaluation practice in the field of innovation 
policy was therefore rather rocky in the beginning. In this context, the 

Figure 1: Systems analysis and systems evaluation in the research literature as recorded in the database Scopus, all disciplines and economics/busi-
ness, number of registered publications, 1960-2021
Source: Own data search and depiction; keywords “system analysis”/”systems analysis”; “system evaluation”/“systemic evaluation” in all areas and in the 
areas “economics” and “business” in the fields “title”, “abstract”, “keywords”, 26 October 2021.
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clear dominance of works that can be assigned to computer science in 
the broadest sense. As Figure 1 (lower right side) shows, the number of 
titles from the fields of "economics" and "business" is rather small, but 
it also increased substantially in the past decades. It reached its peak in 
2016 with 31 registered works (7.4 % of all publications on “system(s) 
evaluation”).

Our attempt to identify articles with the keywords "systemic evalua-
tion" or "systems analysis" and "innovation policy" ended up with a short 
list of 9 titles in total for the entire period under review. The central re-
sult is, in other words, that there is no evidence for a more widespread 
discussion of systems evaluation in scientific papers in the field of in-
novation policy. We assess the relevance of this observation by taking a 
look at the general uptake of systems thinking on the one hand in policy 
evaluations in general and on the other hand in the field of innovation 
policy evaluations in the following section.

3 SYSTEMS THINKING 
IN (INNOVATION) POLICY 
EVALUATION

Theoretically oriented evaluation research has taken up the impulses 
of systems theory and its sibling complexity theory since at least the ear-
ly 2000s. In the meantime, both streams of theory development have also 
found their way into practical evaluation work (Midgeley 2006). Admit-
tedly, this applies more to the Anglo-Saxon countries than to continen-
tal Europe. The pioneering work of the Santa Fe Institute, New Mexico, 
founded in 1984 and the recent evaluation-oriented research of the UK 
Centre for the Evaluation of Complexity across the Nexus (CECAN) as 
well as the inclusion of complexity-related evaluation approaches into 
the 2020 edition of the Magenta Book (HM Treasury 2020, for the work 
of CECAN see the special issue of Evaluation, 1/2021, dedicated to the 
topic of complexity) are outstanding examples of the increased attention 
to systems approaches in evaluation research. Another milestone in the 
dissemination of systems thinking in evaluation research is the “Expert 
Anthology”, published in 2006 by the American Evaluation Association 
(Williams and Imam 2006).

Evaluation research, as a branch of applied knowledge that is con-
stantly striving to absorb new concepts, should actually have played a 
role as a pioneer of systems thinking in politics. Indeed, such a reception 
of systems theory thinking can be observed in evaluation research, albeit 
rather late. When the CECAN authors talk about a “turn towards complex-
ity” (Barbrook-Johnson et al. 2021: 5; earlier use of the term in Mowles 
2014), this applies not only to theoretical research on policy evaluation 
tasks, but also to parts of the practical evaluation activities in the Anglo-
Saxon countries. However, even here, policy evaluations are much more 
focused on health care and CECAN's “nexus”, namely food production, 
energy production, water management and the handling of environmen-
tal issues, than on the area of interest to us here, innovation policy. In 
contrast, a recent policy paper of the American Evaluation Association's 
Research, Technology and Development Evaluation Group (AEA 2015), to 
cite a current example, does not specifically address the possible use of a 
systemic perspective in the evaluation of R&D programmes.

In particular, those policy areas in which the problem pressure re-
sulting from the perception of the complexity of the tasks to be solved 

was particularly substantial proved to be receptive to systems thinking. 
Prominent examples are environmental, health and development policy. 
The evaluation field in which the system perspective has probably gained 
the strongest foothold so far is the evaluation of development projects 
(e.g., Williams 2015 seems especially inspired by this field). This can be 
explained by the fact that in no other policy field is the pressure for a 
close examination of the impact of projects as great as in the field of 
development aid. After all, there are "lost decades" of many failed devel-
opment aid projects in the poorest countries of the world, in which not 
only misconceived large-scale projects, but also many well-conceived 
manageable endeavours have proven to be failures in retrospect (East-
erly 2007; Moyo 2009). The increasing insistence on conducting rigorous 
evaluations, preferably experimental designs and Randomized Control 
Trials (RCTs), where they are possible, as well as the strong emphasis on 
introducing a systemic perspective into the evaluation of projects, can be 
seen as a reaction to earlier failures.

But how is the present situation in the field of innovation policy 
evaluation? Unfortunately, there is no database on evaluation studies 
that could hold a candle to Scopus. The evaluation study database SIPER 
could possibly provide valuable information on the extent to which sys-
temic thinking has found its way into the practical evaluation of innova-
tion policy measures. Unfortunately, the search criteria do not yet allow 
external users to search for relevant keywords. A cursory review of evalu-
ation studies recorded in this database shows at least that many evalua-
tion designs contain methodological components that could also be part 
of system perspective evaluations. However, as will be shown below, this 
alone does not constitute a system evaluation.

This also applies to evaluations in the national framework of Germany, 
where the authors have practical experience in the evaluation business: 
We are not aware of any evaluation of a relevant programme that has 
explicitly committed to a systemic evaluation approach, although this 
would of course always be theoretically possible within the framework 
of a mixed method design.

At the same time, however, there is a certain unease among re-
searchers. It can by no means be said that evaluation researchers are 
oblivious to the actual complexity of their objects of investigation when 
working on evaluation assignments. Researchers who have been in the 
field of evaluating complex state interventions are familiar with the gut 
feelings that structural and process characteristics of the impact pat-
terns of innovation programmes are actually much more complicated 
than they appear in the indicators and methods used. Practitioners can 
only point out in their studies that there are still many relevant influenc-
ing factors and impact mechanisms that elude analytical access for the 
time being.

Innovation researchers have also recently repeatedly called for sys-
temic evaluations of innovation policy. Edler/Fagerberg (2017) emphasise 
that “the available evidence on innovation policy impacts at the national 
level seems to suggest that holistic – or systemic perspectives in policy 
is important” (p. 14). The authors have primarily the call for cross-instru-
mental evaluations in mind when they emphasise that the overwhelm-
ing majority of evaluations to date have focused on a single instrument 
(2017: 13).  In their comprehensive study of evaluation practices in EU28 
Borrás/Laatsvit (2019) found that few countries have developed a sys-
tem-oriented type of innovation policy evaluation. However, the lack of 
systemic analysis also applies to individual programmes that address a 
complex object of investigation such as clusters. As Uyarra/Ramlogan 
(2017) point out, the research methods used today are hardly capable of 
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evolution of the system, and 
•	 uncertainty and resulting limited calculability of the develop-

ment of the system including the generation of unexpected 
effects.

The innovation system as a whole and components of it are complex 
adaptive systems. We denote all programmes that are intended to influ-
ence the evolution of the innovation system as a whole or of one of its 
components as “complex innovation programmes”. These components 
can be, for example, sectoral innovation systems, technology fields, tech-
nology clusters, or innovation networks.

The complexity of the matter addressed is usually reflected in the 
complexity of the programme, for example in complex target bundles 
that may themselves contain trade-offs between individual targets. For 
the classification of a programme as “systemic-oriented” or “complex”, 
it is not necessarily decisive whether the programme makers are fully 
aware of the complexity of the programme object.

5 SYSTEMIC CHARACTERISTICS 
OF TWO KINDS OF 
PROGRAMMES

A systemic perspective of an evaluation makes sense if the pro-
gramme under investigation is directed at an area of intervention that 
has systemic qualities and the intervention thus addresses systemic 
goals. The criterion for introducing a systemic perspective cannot there-
fore be, as Imam et al. (2006) correctly state, whether a programme is 
financially voluminous or not, or whether the implementation process 
is complicated. In the following, we examine two examples from fed-
eral German innovation policy to demonstrate that systemic approaches 
can be implemented, on the one hand, in large programmes that are 
well equipped with financial resources and, on the other hand, in the 
case of small programmes that are provided with little funding. Both 
programmes mentioned here belong to a group of programmes that can 
be classified as systemic instruments "avant la lettre" according to the 
analysis by Smits/Kuhlmann (2004).

adequately capturing the complex interactions of a multitude of actors 
who dominate this policy field.

4 COMPLEX INNOVATION 
PROGRAMMES AS OBJECT 
OF INVESTIGATION

It would hardly be possible to provide a binding uniform definition 
of the concept of system in view of the ubiquitous presence of dynamic 
systems in all areas of reality, and such a definition does not exist (so for 
example also Williams and Hummelbrunner 2011: 16). The meticulous, 
comprehensive attempt made by Ackoff (1971) half a century ago to de-
fine the system concept as precisely as possible is hardly suitable for 
capturing the diversity of what is rubricated under "systems research" 
today. 

Essential elements of a pragmatic definition for practical use, how-
ever, that can be found throughout the contributions of the various au-
thors are: (i.e., Ackoff 1971; Mainzer 2008, 2015; Meadows 2008): A 
system is a set of interconnected elements from any realm of physical or 
virtual reality that form a whole, which are in mutual dynamic relation-
ships with each other and in their interaction can produce properties of 
the whole that are not inherent to the individual elements. This whole 
- the system - exhibits certain changing patterns of behaviour (roles or 
functions) that determine its interactions with its constantly changing 
environment.

The central property of the type of system we are interested in here 
– complex adaptive systems - is their increasing complexity over time, 
which guarantees their survival in a dynamic world requiring their bal-
ance between order and chaos (on complexity cf. Holland 2014; Mainzer 
2008; Mitchell 2009). Therefore, the topic we are interested in here is 
analysed on an abstract basis both in systems theory and the related 
field of complexity theory. Complex adaptive systems are characterised 
by (e.g., Forss and Schwartz 2917; HM Treasury 2020; Mainzer 2008, 
2015; Meadows 2008): 

•	 the continuous adaptation to challenges from the system’s en-
vironment or internal relations, 

•	 the occurrence of feedback loops in the development processes 
of the system, 

•	 the appearance of non-linearities in the development of the sys-
tem elements and the system,

•	 the ability of the emergence of new properties at higher levels 
within the system,

•	 the evolution of the system in a self-organized way,
•	 the existence of (non-deterministic) path-dependencies in the 
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Table 1: Characteristics of two German innovation policy programmes at the federal level

Industrial Collective Research (IGF) “go-cluster”

Funding Ministry Federal Ministry of Economic 
Affairs and Energy (BMWi)

Federal Ministry of Economic 
Affairs and Energy (BMWi)

Year/Date of establishment 1954 1 July 2012

Financial scope of the  
subsidy

169 Mio. € in 2018 for around 550 R&D projects; 
total sum approx. 4 bn € cumulatively since 
the year of establishment (2020 prices)

1 July 2012 – 30 June 2015: 
1.5 Mill €; in 2018 626 vouchers for the  
improvement of innovation management in 
participating clusters;  
total sum spent in 2012-2020  
amounts to approx. 4.75 Mill €

General promotion  
objective

Strengthening the research base 
of medium-sized industry

Providing a stimulus to improve cluster 
management of cluster initiatives that meet 
certain quality criteria to enable them to turn 
in highly effective international clusters

Mediator organisation(s) AiF – German Federation of Industrial Research 
Associations & 
101 Industrial Research Associations

VDI/VDE Innovation + Technik GmbH 
as project executing agency;
Internet presence at “Clusterplattform Deutschland”

Grant recipients Research organizations (institutes of research 
associations, university institutes, other institutes)

Participating cluster initiatives  
(at present 84)

Use of the funding for Funding of industrial research and development 
projects carried out by independent 
research institutes or university institutes; 
promoted R&D projects should address the 
research needs of SMEs in particular

Advice and training for cluster managers; support 
of knowledge exchange between national 
and foreign cluster initiatives; support in the 
establishment of international contacts

Sectoral and technological 
orientation

Open to all technologies and industrial sectors; 
traditional focus more on highly developed 
conventional technologies, recently increased 
presence of high-tech sectors such as the IT sectors

Open to all technologies and industrial 
sectors; innovative industrial clusters are 
to be promoted above all, so the actual 
preference is more for new technologies

Source: Own depiction, data on “go-cluster” for 2012 – 2015 from Eckert et al. 2016: 76; data for 2018 from Deutscher Bundestag 2019: 4-5; for detailed 
information about the IGF programme cf. RWI and WSF 2010.

The more comprehensive of the two programmes is the programme 
for the promotion of industrial collective research (IGF), while the "go-
cluster" programme is very modestly funded. Both address structural 
policy objectives and are intended to strengthen the competitiveness 
and innovative strength of the German economy. Table 1 provides an 
overview of the major parameters of the two programmes.

While the IGF focuses on funding collaborative research projects 
that serve specific research interests of companies and are often initi-
ated by them in dialogue with research organisations (Figure 2), the 
go-cluster focuses on funding selected activities of the cluster manage-
ment of “innovative clusters”. In the case of IGF, the project proposals of 
the research associations are reviewed in a system-internal peer review 
process. In the case of go-cluster, the project management organisation 
reviews the applications of cluster initiatives that apply for participation 
based on an agreed catalogue of criteria. Successful participants are 
awarded one of the honorary labels (gold, silver, bronze) of the European 
Cluster Excellence Initiative (ECEI) in an internal selection process.

Both programmes aim to contribute to securing the long-term com-
petitiveness of the German economy and thus, at least indirectly, to fos-
ter productivity, growth and job security. In both cases, the programme's 
aspirations go far beyond the immediate funding purpose and, in accord-
ance with the programme logic, focus on central aspects of the long-
term development of social welfare, although only in the case of the IGF 
these ambitions are backed up with substantial financial resources. In 
principle, both programme rationales can draw on the scientific authority 
of innovation economics research as well as cluster research. However, 
whether the programmes are actually suitable for producing the hoped-
for positive effects on innovation and growth must - as always in such 
cases - be left to the results of evaluation studies.

What makes these programmes systemic? The answer to this ques-
tion is to be found in the object of state intervention, in the actors on 
whose actions the success of the programmes ultimately depends, in the 
processes envisaged and the results aimed at:
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influences. Thereby, the influence of the programme on the 
development of the individual firm in the vast majority of cases 
can only be of a marginal, hardly measurable dimension.

•	 Processes 
The development processes of the objects to be promoted 
are of an extremely diverse and complex nature and are in 
principle beyond the control of the state. They are character-
ised by feedback loops and are generally non-linear in nature. 
Emergence plays a role in the development of networks and 
clusters that are fostered by both programmes.

•	 Results 
The ultimate results of the complex state intervention, which 
occur over a long chain of indirect effects, are uncertain. They 
can neither be planned nor controlled in advance. In principle, 
considerable time elapses before the results of such an 
intervention can be realised. In the analytical identification of 
programme effects, an attribution problem has to be solved, as 
they are the result of the influence of multiple interdependent 
factors.

•	 Object of state intervention 
According to the programme organisers (AiF), the IGF project 
funding is aimed at around 50,000 small and medium-sized en-
terprises and currently 101 research associations and research 
organisations are involved in industrial research. The IGF thus 
addresses an industrial research network that encompasses 
large parts of German industry. This comprehensive network 
consists of a multitude of nested individual networks (Figure 2) 
such as 101 industry level innovation networks2 and hundreds 
of project level networks. 
Go-cluster (currently) supports 84 cluster initiatives that claim 
to represent a spatially located cluster consisting of vertically 
and horizontally connected companies, research organisations, 
and associated organisations. 

•	 Actors  
In the case of both programmes, a large number of individual 
companies and research institutes are involved, whose devel-
opment depends on a large number of individual decisions and 
internal and - only to a small extent influenceable - external 

2	 The AiF is the umbrella organisation of 101 independent industrial research associations that organize pre-competitive research, each operating at sectoral 
industry level.

Figure 2: German Industrial Collective Research as system of systems

ICR – Industrial Collective Research (IGF) 
AiF – Arbeitsgemeinschaft industrieller Forschungsvereinigungen (German Federation of Industrial Research Associations) 
PAB – Project Advisory Board (Projektbeirat, members are firm representatives, accompanies individual research project) 
RA – Research association (organizing pre-competitive research at sectoralindustry level)
Source: Rothgang et al. 2011.
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uated is situated in a systemic context that is essential for understanding 
the effectiveness of the policy intervention and the mechanisms that it 
intentionally or unintentionally triggers. 

The question arises, when an investigation takes on a “systemic char-
acter” or when does it definitely lose it? This question is relevant for all 
disciplines of scientific research that deal in any form with complexity. 
If the researcher opts for a rather generous answer, any investigation 
reveals systemic qualities. In order to bring a clear analytical line into the 
assessment of the systemic qualities of studies, one must be guided by 
plausible criteria that can be easily reproduced and applied by everyone. 
It is wrong to assume a binary classification, such that some studies do 
not meet the requirements of systemic analysis in any way, while others 
do so completely. Rather, we are dealing with a continuum of more or 
less strong systemic traits (Figure 3). 

Decisive criteria for the inclusion of a systemic perspective in an 
evaluation design should be, in particular, the positive response to fol-
lowing questions:

•	 Is the realm of reality in which the intervention takes place 
characterised by properties that are typical of complex adaptive 
systems such as complexity, non-linearity, self-organization and 
emergence? 

•	 Are expectations regarding desired outcomes of the interven-
tion characterised by a high degree of uncertainty?

•	 Are serious results of the intervention reasonably to be expected 
only after long periods of time and dependent on many external 
and internal factors of the system, including its self-organising 
processes, which cannot be controlled by the policy-maker?

•	 Can consideration of the different perspectives of the pro-
gramme makers and stakeholders involved contribute signifi-
cantly to a better understanding of the programme?

•	 Does the delineation of the boundaries of the object of evalua-
tion raise questions that are relevant to the assessment of the 
intervention?

Thus, both programmes can be classified as systemic innovation pol-
icy instruments that can be adequately evaluated by employing systems 
evaluation approaches.

6 WHAT IS “SYSTEMS 
EVALUATION”?

We define "system evaluations" as evaluation approaches that give 
central importance to the investigation of the systemic interrelation-
ships that determine the development of the object of study. They aim 
to do justice to the complexity of the object under investigation and are 
thus characterized by a holistic perspective. Central features of systemic 
evaluations are the critical reflection of the perspectives adopted in the 
analysis of the object and the definition of the boundaries of the system 
to be examined (this aspect particularly emphasised in Hummelbrun-
ner 2011; Williams 2015). Systems evaluations are characterized by a 
perspective on the whole of government intervention concerned, which 
places the expected or observed effects of the intervention in the larger 
context of the respective policy and, on this basis, examines their mean-
ingfulness and relevance.

Consequently, a systems evaluation is not a specific evaluation meth-
od that can be placed alongside other methods such as RCTs or peer 
interviews. It is not defined by the application of this or that exclusive 
method or, in the case of multi-method designs, of a specific set of meth-
ods. In principle, systemic evaluations can make use of the entire arsenal 
of quantitative and qualitative methods commonly used in evaluation 
research. Nevertheless, not every combination of methods is equally 
suitable to support systemic evaluation. 

A systemic evaluation considers such development potentials that go 
beyond the framework of simple, linear causal relationships between the 
elements of the system. It is appropriate whenever the object to be eval-

Figure 3: Characteristics of systemic and non-systemic evaluations approaches
Source: Own depiction.



ISSUE 53 |  APRIL 2022188

7 CAUSES OF LOW 
RECEPTIVENESS TO 
SYSTEMS THINKING

As we discussed above, elements of systems thinking can certainly 
be found in the practical evaluation of innovation policy measures, but 
there is hardly any question of a broad reception and general use of 
corresponding research instruments in projects predestined for this pur-
pose. Barriers to a stronger echo of systems and complexity research 
in the evaluation of innovation policy measures are to be found in both 
epistemological and institutional fields. This is a topic that would deserve 
a substantially more elaborate discussion than is possible here. Some 
probably important aspects are elaborated here.

The human mind is primarily calibrated to the perception of simple, 
linear causal chains and is inclined to reproduce the mental model of 
the perception of linear causalities that proves itself anew every day. 
This serves as a ubiquitous model of knowledge even where it is not 
or only partially suitable for understanding a situation and often leads 
to erroneous attribution of blame for developments that have complex 
causes. Moreover, the evolution of the development of the natural sci-
ences in western societies since the scientific revolution has fostered 
a type of technical rationality that has reinforced the predominance of 
linear causal thinking to the detriment of a willingness to adopt holistic 
perspectives (Meadows 2008). Of course, systems and complexity theory 
itself is a result of the development of technical rationality and arose in 
the mid-20th century in an effort to solve complex practical problems 
using sophisticated mathematical methods.

It should be noted, however, that systemic thinking, although by no 
means completely alien to people, tends to lose out in everyday life in 
comparison to linear thought patterns for epistemological and cultural 
reasons (Beasley 2012; Dörner 1997; Meadows 2008: 4), which is equally 
true for lay and professional people. The observation that the approaches 
of most innovation policy measures in the industrialised countries still 
follow the linear model of the innovation process today, despite its aban-
donment by innovation research decades ago, is probably largely due to 
this. Against this background, the spread of systems thinking in evalua-
tors’ community, but also in state bureaucracies, and above all its active 
use in practical work, does not happen automatically.

Another epistemological factor lies in the nature of the basic disci-
pline of systems analysis and the particularities of its application. Sys-
tems and complexity research uses complicated mathematical models 
and is therefore easily suspected of being a playground for the math-
ematically gifted, who are likely to be found among practical programme 
evaluators only to a limited extent. There is a fundamental misunder-
standing here. There is obviously no necessity to make system evalu-
ations of government interventions dependent on the development of 
sophisticated mathematical models of the object of evaluation. In most 
cases, such an attempt would not be justifiable in any way in terms of 
financial and human resources. Rather, as Arnold (2004) shows, the use 

of system dimensions can be designed very differently depending on the 
object of study and the evaluation context. Incidentally, Bonini's paradox 
applies3: The more one tries to reflect complex systems in mathemati-
cal models by capturing as many relevant elements and relationships as 
possible, the less suitable this increasingly realistic model is for under-
standing reality.

Another factor that may be important in explaining the low recep-
tion of the systems concept are the worldviews sometimes conveyed 
together with it. As justified as the call for taking into account different 
perspectives on the object of evaluation and the emphasis on the role of 
boundary setting are (e.g., Williams 2015), they easily expose themselves 
to suspicion of ideology in practical contexts. The fact that the recent 
unprecedented rise of systems thinking is closely linked to the climate 
policy debate (e.g., Ison and Straw 2020; Meadows 2008) does not nec-
essarily make things easier.

In addition to epistemological barriers, institutional barriers must 
also be taken into account. The mostly hard departmental demarca-
tion between the ministries and the internal structuring of tasks in the 
ministries into clearly defined areas does not necessarily make it easier 
to incorporate concepts that imply cross-ministerial and cross-depart-
mental cooperation. Proposals from outsiders who want to shake up the 
established boundaries of the areas of responsibility are not necessar-
ily received with enthusiasm. In this respect, political decision-makers' 
declarations of intent to take a more systemic approach in the future 
should be treated with caution.

State bureaucracies have an apparent ability to take unwelcome 
ideas on the surface and distort them beyond recognition in the politi-
cal process. An example of this is the 50-year “struggle” of the differ-
ent German federal governments against bureaucracy, documented in a 
multitude of political documents, which continues to flourish and thrive 
despite all efforts in this regard. The same could happen with systemic 
thinking. This argument is not about finding culprits - this would be an 
expression of linear causal thinking -, but about elementary mechanisms 
of the development of bureaucracies.

8 SUMMARY AND PROPOSALS 
FOR A PRAGMATIC USE OF 
SYSTEMS APPROACHES

Although the receptiveness for the inclusion of systemic perspectives 
in research has increased strongly in many scientific fields in recent dec-
ades, the potentials inherent in such approaches have so far only been 
used to a rudimentary extent in the practical evaluation of innovation 
policy programmes. This applies equally to assessments of innovation 
policy as a whole, the application of systemic perspectives to the simul-
taneous use of different, complementary policy instruments to achieve 
complex objectives, and to the evaluation of individual innovation policy 
programmes, such as the promotion of technology clusters, which target 
a complex object in order to pursue complex economic and technological 

3	 See wikipedia: „Bonini’s paradox. Retrieved from https://en.wikipedia.org index.php?title=Bonini%s_paradox&oldid=1029627549, 21 June 2021.

https://en.wikipedia.org


ISSUE 53 |  APRIL 2022 189

objectives. Deficits in the first two mentioned areas have been repeat-
edly pointed out recently (e.g., Borrás and Laatsvit 2019; Edler and Fager-
berg 2017). Our contribution aims to draw attention to the inclusion of 
systemic perspectives (a system-oriented framing) to the evaluation of 
individual programmes. This systemic framing can make useful contribu-
tions, and in many cases, it is only from this that a deep understanding 
of the state interventions in question can be generated.

Figure 4: The methodological arsenal of system-oriented evaluations

Cynefin is a knowledge management model developed by David Snowden and Cynthia Kurz for the analysis of complex adaptive systems. It is based 
on a typology of situations (simple, complicated, complex, chaotic), which takes a mediating position between complexity-reducing and complexity-
emphasising procedures. The model takes into account the uncertainties inherent in complex adaptive systems that arise in the analysis and decision-
making process (Williams and Hummelbrunner 2011:  163-183).

Source: Own depiction based on Williams and Hummelbrunner 2011.

Systemic evaluation amounts to a full consideration of the complex-
ity properties of the object of study. It will always be part of a compre-
hensive methodological design that provides for the triangulation of the 
methodological tools contained in the mixed-method design. Therefore, 
under the umbrella of a systemic evaluation, rigorous quantitative meth-
ods such as RCTs will be found as well as qualitative components. What 
should count is solely the suitability of the chosen combination of meth-
ods for the best possible fulfilment of the research task at hand. Depend-
ing on the research task and the research context, the specific methods 
that have been treated in the evaluation literature as an expression of 
systemic research approaches should also be taken into account (Figure 
4).

A systemic perspective is in general compatible with other prominent 
evaluation approaches, not least with realist evaluation and the diverse 
approaches of theory-based evaluation (Giel 2013, on the combination 
with complexity theory-based approaches Stame 2004). Both concepts 
have provided essential impulses for practical evaluation in multiple poli-
cy areas. Ray Pawson, pioneer of realist evaluation, seems to be sceptical 
of competing evaluation approaches that claim to do justice to the com-
plexity of the evaluation object, including the systemic perspective (Paw-
son 2013: 53ff.). Other authors, however, point to the compatibility of 
systems/complexity approaches with realist evaluation (Westhorp 2012). 

There are some practical steps that would lead practical evaluations 
to come closer to the idea of systemic evaluation: 
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Beasley, R. (2012) 4.3.1 The Barriers to Systems Thinking. INCOSE In-
ternational Symposium – July 2012. DOI: 10-1002/j.2334-5837.2012.
tb01353.x.

Borrás, S. and J. Edler (2020), The roles of the state in the govern-
ance of socio-technical systems’ transformation. Research Policy 49(5) 
103971: 1-9.

Borrás, S. and C. Edquist (2019) Holistic Innovation Policy. Theoretical 
Foundations, Policy Problems, and Instrumental Choices. Oxford: Oxford 
University Press.

Borrás, S. and M. Laatsit (2019) Towards system oriented innovation 
policy evaluation? Evidence from EU28 member states. Research Policy 
48(1): 312-321.

Bush, V. (1960) [1945]. Science – the endless frontier. A report to the 
President on a Program for Postwar Scientific Research. July 1945. Re-
printed July 1960. Washington, D.C.: National Science Foundation.

Chaminade, C., B-A. Lundvall and S. Heneef (2018) Advanced Intro-
duction to National Innovation Systems. Elgar Advanced Introductions. 
Cheltenham, UK, Northampton, USA: Edward Elgar.

Deutscher Bundestag, 19. Wahlperiode (2019) Bericht über die Pro-
gramme zur Innovations- und Technologieförderung im Mittelstand in 
der laufenden Legislaturperiode, insbesondere über die Entwicklung des 
Zentralen Innovationsprogramms Mittelstand (ZIM). Fortschrittsbericht 
für das Jahr 2018. Unterrichtung durch die Bundesregierung. Drucksa-
che 19/14480. Berlin: Deutscher Bundestag.

Dörner, D. (1997) [1089] Die Logik des Mißlingens. Strategisches Denken 
in komplexen Situationen. Rororo science. Reprint of paperback edition. 
Reinbek bei Hamburg: Rowohlt. Taschenbuch Verlag.

Easterly, W. (2007) [2006] The White Man’s Burden. Why the west’s ef-
forts to aid the rest have done so much ill and so little good. Paperback 
edition. Oxford: University Press.

Edler, J., J. Fagerberg (2017) Innovation policy: what, why, and how. 
Oxford Review of Economic Policy. 33(1): 2-23. Download from: https://
academic.oup.com/oxrep/article-abstract/33/1/2/2972712, on 19 No-
vember 2019.

Edquist, C. (2005) Systems of Innovation: Perspectives and Challenges. 
In J. Fagerberg, D.C. Mowey and R.R. Nelson (Eds.) The Oxford Handbook 
of Innovation. Oxford: Oxford University Press, pp. 181-208.

Eckert, S., V. Schüren and A. Bode (2016) Evaluation des Programms 
go-cluster des Bundesministeriums für Wirtschaft und Energie (BMWi). 
Abschlußbericht Berlin und Bickenbach: INTERVAL GmbH and CONABO 
UG (haftungsbeschränkt).

Forss, K., M. Marra and R. Schwartz (Eds.) (2017) [2011] Evaluating 
the Complex. Attribution, Contribution, and Beyond. Comparative Policy 
Evaluation 18. London and New York. Routledge.

i)	 Tailoring an evaluation programme that fits the characteristics 
of the object of evaluation in the best possible way;

ii)	 using instruments of complexity research in a complementary 
and supplementary function in normal routine evaluations of 
systemic evaluation objects; 

iii)	 building experience driven models of the object of investigation 
without the use of overly complex-theoretical and mathematical 
constructions; this also means taking into account the complex-
ity of interdependencies, uncertainties and emergent processes 
that lead to results of innovation funding;

iv)	 combining a system-oriented framing of an evaluation with all 
conventional (quantitative and qualitative) evaluation methods.

A systems approach can prove useful even in the case of rather sim-
ple innovation programmes (like “go-cluster”).

Although for logical-systematic reasons there can be no evaluation 
that does not address systemic aspects in some way, the comprehen-
sive consideration of dynamic systemic relationships in innovation policy 
evaluations has so far remained an exception. As we have tried to show, 
both epistemological and institutional factors are responsible for the un-
willingness to adopt a systemic perspective in innovation policy evalu-
ations.

It seems likely that evaluators of complex innovation programmes will 
claim that they were aware of the complexity of their object of study in 
the work process. They furthermore would make practical efforts to do 
justice to this complexity in the construction of their method design as 
well as in the practical evaluation work, at least insofar as the practi-
cal circumstances permit this. The lack of access to relevant data, the 
limited resources available and the time constraints of the evaluation 
alone would not have allowed this. An uneasy feeling might remain that 
essential things about the object of evaluation have not been revealed 
in the resulting research reports. Arnold (2004) has demonstrated that 
systemic perspectives can be introduced into such analyses even under 
conditions of numerous restrictions. 
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impact created by a research project (first case study) as well as an insti-
tutional impact project (second case study) and, by doing this, feed into 
the discussions on R&I policies. 

The HE Framework Programme (FP) has a stronger focus on impact 
than its predecessor, Horizon 2020 (H2020). By investing in areas that are 
of key strategic interest for Europe, HE frames and stresses how the im-
pact of research and innovation can contribute to the implementation of 
the policy priorities of the European Union (EU) as well as to the achieve-
ment of the United Nation’s Sustainable Development Goals.

The impact approach of HE 

“aligns with a new level of ambition to boost the diversity of 
impact of EU research and innovation funding. The objecti-
ve is to allow policy makers and the wider public to get regu-
lar insights regarding the effects and benefits of the program-
me or European science, the economy and wider society.”2 

To monitor this approach, the European Commission (EC) has agreed on 
new KIPs, a concept that will also be used by the authors:

“The HEU legislation includes an obligation to monitor the effective-
ness of measures to improve citizen and civil society involvement. 
This is where the new Key Impact Pathways (KIPs) come in: In the 
HEU Impact Assessment, the EC identified nine KIPs for the future 
FP, which are subsumed in three categories – scientific, societal, and 
economic impacts. KIPs will replace the Horizon 2020 Key Perfor-
mance Indicators (KPI). KIPs and related KIP indicators will structure 
the monitoring of the FP’s progress towards its objectives. The KIPs, 
so the EC, stem from a need to better communicate this progress and 
to better demonstrate why EU R&I investments matter. Representing 
the ‘backbone of the HEU monitoring and evaluation’, the corres-
ponding KIP indicators will unite both qualitative and quantitative 
information and will be reported on an annual basis.” (SwissCore 
2020, p.18) 

ABSTRACT

This article presents impact case studies at research project and 
organisational levels by exploiting the Horizon Europe concept 
of pathways to impact and the proposed indicators. In Horizon 

Europe, which is the European Commission’s funding programme for re-
search and innovation, time-sensitive Key Impact Pathways and related 
indicators are used as a tool for assessing the different types of impact: 
scientific, societal, and economic. 

 Based on many years of experience with stakeholder engagement 
and impact, the authors focus on the indicators for assessing societal 
impact. In this way, the authors would like to contribute to the discussion 
on creating societal impact through research projects and institutional 
strategies. Leading questions are 1) Can Research & Innovation (R&I) 
policies be improved by using Horizon Europe Key Impact Pathways and 
related indicators? And 2) Can an institutional impact project and even a 
research project benefit from using Horizon Europe indicators and at the 
same time feed into R&I policies?

WORKING ON IMPACT AND CON-
TRIBUTING TO R&I POLICIES –  
LOOKING BACK AND AHEAD

1. OBJECT AND PURPOSE
The main focus of this paper is on the new Key Impact Pathways 

(KIPs) and their related indicators used in Horizon Europe (HE1, see: Eu-
ropean Commission, 2018a). The purpose is to explore whether the ap-
plication of KIPs and their indicators can encourage the discussions on 
societal impact and can be used to assess pathways towards societal 

BETTINA UHRIG AND BARBARA SPANÓ  
DOI: 10.22163/fteval.2022.557

WORKING ON IMPACT AND CONTRIBUTING 
TO RESEARCH & INNOVATION POLICIES –  
LOOKING BACK AND AHEAD

1	 Two acronyms are used for Horizon Europe: HEU or HE. The EC mostly uses HE, which will be the acronym used in this paper, except in quotations. 
2	 European Commission (2021), webpage: Horizon Europe programme analysis, viewed February 16, 2022, https://ec.europa.eu/info/research-and-innovation/

strategy/support-policy-making/shaping-eu-research-and-innovation-policy/evaluation-impact-assessment-and-monitoring/horizon-europe_en.

https://ec.europa.eu/info/research-and-innovation/strategy/support-policy-making/shaping-eu-research-and-innovation-policy/evaluation-impact-assessment-and-monitoring/horizon-europe_en
https://ec.europa.eu/info/research-and-innovation/strategy/support-policy-making/shaping-eu-research-and-innovation-policy/evaluation-impact-assessment-and-monitoring/horizon-europe_en
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Figure 1: Three types of impact, tracked with KIPs (European Commission 2018a, p.104)
  

The KIPs set the frame for detailed indicators, which have been developed to address the specificity of the different actions that constitute the 
programme. The KIPs are time-sensitive, and the time aspects of ‘societal impact pathways indicators’ are shown in Figure 2: 

Figure 2: Societal impact pathway indicators (European Commission, 2018b, page 16)
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work programme topic, and ultimately to the wider scientific, eco-
nomic and societal impacts of the work programme destination”. 
(European Commission 2021c, page 29).

HE started in 2021 and evaluations of the programme are not yet 
available, therefore the authors cannot refer to such evaluations, instead 
they would like to contribute to a discussion of HE and its impact path-
ways. In doing so, the authors hope to contribute to the wider debate on 
understanding the impact of research relevant for policy (see: Williams 
and Lewis 2021).

2.1 THE H2020 PROJECT CASE STUDY: NATIONAL 
STAKEHOLDER GROUPS IN DARE4

The project Dialogue about Radicalisation and Equality (DARE) 
“aimed to deepen our understanding of radicalisation through a cri-
tical and societally focused approach. Funded under the EU Horizon 
2020 Framework Programme for Research and Innovation, DARE in-
vestigated young people’s encounters with radical(ising) messages, 
how they responded to such calls, and the choices they made about 
the paths they took. The project undertook extensive empirical re-
search with young people in radical(ising) milieus both offline and 
online and generated important insights into what drives radicalisati-
on but also what constrains it. The findings suggest that the situated 
knowledge of actors in radical(ising) milieus might be utilised to pre-
vent and counter extremism”5

The call topic behind the project with the title ‘Contemporary radi-
calisation trends and their implications for Europe’ was part of the H2020 
Work Programme 2016-2017 for Societal Challenge 6 ‘Europe in a chang-
ing world – Inclusive, innovative and reflecting societies’ and belonged to 
the call ‘Reversing inequalities’. In the topic description it was stated that 
“radicalisation is on the rise” and that “research under this topic will con-
siderably enhance the knowledge base on the scope, origins, causes and 
cognitive as well as emotional dynamics of radicalisation” and will through 
its results impact on future policies preventing radicalisation, which was 
described as expected impact (European Commission 2017, page 36).

DARE, the only project funded under this topic, was implemented 
from May 2017 until October 2021, and coordinated by the University of 
Manchester. DARE comprised 17 organisations from 13 different coun-
tries6. To secure the collaboration with stakeholders, which is seen as an 
important tool for pathways towards impact, the DARE consortium had 
agreed on establishing National Stakeholder Groups (Uhrig 2019/2020). 

To conceptualise and contribute to the discussion of societal impacts 
generated at the regional, national and EU levels, the authors present 
two case studies reflecting on the achievements of these projects and 
the time-sensitive KIP indicators. ‘Short-term’ captures the time during 
the implementation of the project and up to three years after the end of 
the project, ‘medium-term’ the period of three to five years after the end 
of the project and ‘longer-term’ relates to societal impact achieved more 
than five years after the end of the project.

2. CASE STUDIES OF 
WORKING WITH IMPACT

Policy makers, public research-funding bodies, like the EC and the 
Research Council of Norway, and private research-funding bodies, like 
the Danish independent foundation Novo Nordisk Foundation, have in-
creased their focus and set their expectations for research institutions 
to demonstrate the immediate and long-term societal and economic im-
pact of research. This has required, and still requires, a change in the 
way researchers, research managers and universities think about and 
understand the effects of research and how research is performed if they 
want to be competitive not only in securing research funding, but also in 
attracting students and staff. 

The two case studies represent two very different ways of working 
on impact: 

1.	 for the H2020 project, it was a prerequisite to work with meas-
ures which can lead to societal impact, and monitoring the pos-
sible impact has been one of the tasks for the project’s Impact 
Manager (Bettina Uhrig);

2.	 for the impact project at the university, one of the main objec-
tives was to empower researchers to enhance the benefits of 
research for society.3

 
Both case studies are written by the authors of this article, the H2020 
project’s Impact Manager and the initiator and adviser for the impact 
project at the university. The case studies are reports of measures which 
can contribute to achieving societal impact. The authors wrote these re-
ports based on their experiences and tasks related to each project. The 
case studies illustrate the practical work with supporting pathways to 
impact. Pathways to impact are a concept used in HE and are defined as 

“logical steps towards the achievement of the expected impacts of 
the project over time, beyond the duration of a project. A pathway 
begins with the projects’ results, to their dissemination, exploitation 
and communication, contributing to the expected outcomes in the 

3	 The other objective was to remain competitive.
4	 This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement no. 725349. The case 

study is based on discussions with DARE colleagues (see also Figure 4), internal impact reports and a public Deliverable written by the Impact Manager 
(Bettina Uhrig) for the DARE project. The Impact Manager was supported by the Impact Sub-Committee consisting of her, the Project Manager and two to 
three researchers involved in DARE.

5	 DARE, Introduction to the programme of the Research-Policy-Practice Event, 21 -23 September 2021, online, website no longer available.
6	 http://www.dare-h2020.org/
	 Consortium Members: The University of Manchester, United Kingdom (Coordinator); Oslo Metropolitan University, Norway; École des Hautes Études en 

Sciences Sociales, France; Anadolu University, Turkey; German Institute for Radicalization and Deradicalization Studies, Germany; Leiden University, The 
Netherlands; Hochschule Düsseldorf – University of Applied Sciences, Germany; Teesside University, United Kingdom; Collegium Civitas University, Poland; 
Panteion University of Social and Political Science of Athens, Greece; Higher School of Economics, Russia; The Institute of Social Sciences Ivo Pilar, Croatia; 
European Network Against Racism, Belgium; The People for Change Foundation, Malta; Sfax University, Tunisia; University of Oslo, Norway; University of 
Birmingham, United Kingdom.

http://www.dare-h2020.org/
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colleagues had individual online meetings with NSG members to discuss 
the progress of DARE as well as dissemination activities at national and 
European level. For example, several NSG members from different coun-
tries (France, Germany, Norway, and the United Kingdom) were involved 
in presenting their work at the virtual DARE Research-Policy-Practice 
Event from 21st to 23rd September 2021.

The NSGs varied in the types of stakeholders involved. In countries 
such as Turkey and Tunisia where radicalisation is a highly political and 
contentious topic, NSGs were comprised mainly of academic members. 
In Belgium, Norway and the Netherlands, employees from the public 
sector and policy makers were the dominant group. Over the course of 
the project, the composition of the NSGs changed, some members left 
because they retired or moved to a new job (or because the employer did 
not agree to their participation in an NSG related to radicalisation) and 
new members with a different background joined the NSGs. The NSGs, 
which started in 2017 and 2018, had fewer active members in 2020 and 
2021. In spring 2020, most NSGs had between four to eight members. 
All these changes influenced the discussions of possible dissemination 
and exploitation actions leading to impact. The total number of members 
was 94 (not counting the DARE team members), nearly as many women 
as men were members in the NSGs (50 male and 44 female). The follow-
ing figure illustrates the diversity of NSG members in the different DARE 
countries.

NATIONAL STAKEHOLDER GROUPS – DESCRIPTION

The DARE consortium had agreed that National Stakeholder Groups 
(NSGs), consisting of a broad range of relevant policy-practitioner and 
scientific partners, should 

“meet regularly to: 

i)	 advise on the development of the research, 
ii)	 discuss the significance of emerging findings, 
iii)	 advise on the production of Policy Briefs and Recommen-

dations, and 
iv)	 facilitate the dissemination of research findings into policy 

arenas at local, national and European levels."7

The NSGs were foreseen in all DARE countries, except Croatia, 
where no fieldwork was planned. All DARE partners responsible for a 
NSG, wrote minutes of their NSG meetings, which were collected by the 
DARE Impact Manager, who was monitoring the work with the NSGs. By 
April 2020, NSGs had met at least once in all 12 countries; altogether, 
27 NSG meetings took place between May 2017 and April 2020. With 
the start of the pandemic, physical meetings were no longer possible. 
However, between May 2020 and October 2021 six virtual NSG meet-
ings and one face-to-face meeting took place in four different countries 
(Germany, Norway, Poland, and the United Kingdom). Furthermore, DARE 

7	 DARE (2020), Description of Action, page 107. Not public.
8	 The classification follows the EC reporting system for H2020 projects. Representatives from industry and investors were not members in any of the NSGs. 

The figure shows the diversity and numbers of the NSG members based on reports from NSG meetings from the start of the project (May 2017) until the 
beginning of the pandemic (April 2020). 

Figure 3: Diversity and number of the NSG members in the different countries8
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gathering, advisory and dissemination activities. NSG members, for ex-
ample, supported researchers to find interviewees, participated in DARE 
events and contributed to the dissemination of DARE results.9

The following figure illustrates the development of the work with the 
NSGs: 

NSGS – RESULTS AND RECOMMENDATIONS 

Establishing the NSGs and involving their members in discussions 
about DARE created inspiring dialogues with stakeholders, even during 
the pandemic at online meetings. 

The NSGs and their members contributed to the three main objec-
tives related to DARE’s collaboration with stakeholders: information-

Figure 4: Process of working with NSGs 

May 2017

•DARE project  - Kick-Off meeting (face-to-face) 
• Followed by internal advocacy trainings and start of NSGs

May 2018

•Internal Dissemination and Impact workshop (face-to-face)
•Reviewing the collaboration with stakeholders and the NSGs

Jan 2021

•Dissemination and Impact workshop (online)
•Discussing the collaboration with NSGs during the pandemic

Oct 2021

•Dissemination and Impact session (face-to-face)
•Reflecting on the work with the NSGs and suggestions for future actions, creating outputs

From Nov 
2021

•Follow-up meetings and seminars with different stakeholders
•Use of DARE results by NSG members, creating outcomes, leading to possible societal impact

9	 These findings are based on the reports from NSG meetings and the evaluation of questionnaires sent to NSG members.
10	 European Commission (2021c), page 29:  Definition of outcome: 
	 “The expected effects, over the medium term, of projects supported under a given topic. The results of a project should contribute to these outcomes, 

fostered by the dissemination and exploitation measures.  This may include the uptake, diffusion, deployment, and/or use of the project’s results by direct 
target groups.  Outcomes generally occur during or shortly after the end of the project.” 

During the last project meeting in October 2021, DARE partners con-
cluded that NSGs which had mainly practitioners and/or academics as 
members were more stable: these stakeholders were interested in the 
project development and glad to contribute to it. For example, practition-
ers in Norway underlined that they appreciated the possibility to meet 
with other practitioners and academics and to have open discussions 
about their work. Involving policy makers as NSG members was experi-
enced as ‘difficult’: they expect easy-to-communicate results, which are 
often only available at the end of the project. 

As a H2020 project, DARE has not used the three HE KIP indicators, 
which were published after the start of DARE. However, relating DARE 
to the KIPs and the related indicators it can be stated that DARE has 
been working with some of the KIPs described for scientific and societal 
impact (see Figure 1):

For example, DARE has created new knowledge, which has 
been used for writing peer-reviewed articles, research brie-

fings, policy briefs and for producing films and educational 
toolkits. 

Creating these outputs fits into the short-term societal impact pathway 
indicators (see Figure 2): 

Through its outputs DARE has addressed EU policies and invol-
ved end-users, e.g., as members of NSGs. 

However, tracking impact after the end of the project is limited. We 
don’t know yet how often DARE outputs will be used for creating out-
comes10, for example for changing a de-radicalisation programme. It 
is even more difficult to track if DARE outputs and outcomes will lead 
to societal impacts, for example, if the toolkits will lead to combating 
radicalisation through dialogue. However, based on their experiences, 
the majority of DARE partners recommend NSGs as a tool for supporting 
pathways towards societal impact. Such pathways need to be described 
in HE proposals for Research and Innovation Actions (RIAs) and Innova-
tion Actions (IAs) and must relate to the outcomes specified in the topic 
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Despite the fact that DTU’s “Strategy 2020-2025 Technology for 
people” (Technical University of Denmark, n.d.) specifically mentions in-
novation and sustainability, DTU does not have an impact strategy or a 
dedicated research impact, communications and engagement team to 
ensure that the researchers’ work has a broader reach and application 
that go beyond the research community. Therefore, to set a direction for 
the work on impact during the project, the project group agreed to use 
a working definition of impact that reflects DTU’s strategy. The chosen 
definition is as follows:

“Impact is the provable effects of research in the real world; The 
changes we can see (demonstrate, measure, capture), beyond aca-
demia (in society, economy, environment) which happen because of 
our research (caused by, contributed to, attributable to); Driven by 
a number of factors including funders’ requirements and research 
assessment.” (See: Bayley and Phipps 2017, page 4)

When the project was initiated, HE had not yet started. Despite 
knowing that there would be a paradigm change in the design of HE 
“from an activity-driven to an impact-driven programme” (European Com-
mission 2021a, page 9) and despite being aware of the content of the 
“EUROPE Impact Assessment of the 9th EU Framework Programme for 
Research and Innovation” (European Commission 2018a), it was still not 
clear how the new impact design and the Key Impact Pathways would 
affect and would be critical for the content of the projects, the results, 
the expected outcomes and impacts. There was, however, sufficient im-
petus for many universities, and among them DTU, to start looking at im-
pact in a more consistent way that could lead to addressing the targeted 
impact specified in the calls and topic texts. DTU’s working definition 
was quite broad and did not take into consideration the time-sensitive 
aspects of impact and the differences between outcomes and impacts. 
These aspects emerged and became relevant during the project group’s 
work, especially after obtaining more information on the development of 
the impact requirements in HE.

Having this in mind, the project group started to work in May 2020. 
Besides the co-author12, it was composed of the Head of Office for 
Research, Advice and Innovation, DTU’s Corporate Sustainability Man-
ager, and two employees from the Office for Research, Advice and In-
novation. 

One group member focussed on the “elite/excellence grants” that 
traditionally reward researchers based on their scientific achievements 
and their scientific impact; the co-author and another member worked 
on the impact requirements for the “competitive applications”. The two 
other members contributed with inputs to both areas and ensured that 
the work was streamlined with the entire sustainability programme. 

and the wider impacts specified in the respective destination of the work 
programme. 

2.2 THE INSTITUTIONAL CASE STUDY: WORKING 
WITH IMPACT AT THE TECHNICAL UNIVERSITY OF 
DENMARK

Many universities nowadays face financial challenges, threatening 
both their ability to perform research and their role as part of the in-
novation ecosystem and global economy. Those challenges also affect 
their need to attract talented researchers, who can contribute with 
their knowledge and networks to develop a specific research area and 
to boost the universities’ competitiveness. To address those challenges, 
universities have started implementing strategies and developing frame-
works to increase their capability to attract external research funding.  At 
the same time, funding bodies are focusing more on impact. 

THE RESEARCH IMPACT PROJECT – DESCRIPTION

In May 2020, the Technical University of Denmark (DTU) launched a 
Research Impact Project as part of the university’s broader sustainability 
programme11. The main programme objective was to promote a sustain-
able change in society through research, education, and innovation, and 
to create a more sustainable future. The project ran from May 2020 until 
May 2021 (see Figure 6) and is DTU’s first attempt to address research 
impact at a corporate level.

The purpose of DTU‘s Research Impact Project was twofold: on the 
one hand, it aimed at providing the researchers with the necessary tools, 
guidelines and methodologies that could, inter alia, support them in ad-
dressing the societal and economic impact of their research to secure 
research funding and international competitiveness. On the other hand, 
it focused on empowering DTU‘s researchers in enhancing the benefits 
of their research outside academia. Figure 5 summarised the goal of the 
project and was used by the author to present it to the university leader-
ship.  

11	 The sustainability programme was an internal initiative, public documents are not available.
12	 The co-author Barbara Spanó worked at DTU until October 2021.

Figure 5:  Purpose of the Research Impact Project

HOW?
• Understand impact and 

apply the principles in 
different contexts;

• Start a discussion about 
the need of a definition;

• Identify and develop 
tools for understanding 
and addressing impact.

WHY?
Empower the researchers 
to:
• Enhance the benefits of 

their research on the 
society;

• Remain competitive;
• Secure funding.
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Figure 6: Research Impact Project process

The work on impact in the “elite/excellence grants” one-person sub-
group was closely coordinated from the start with the directors and 
the researchers of four designated departments dealing with areas like 
quantitative sustainability assessment, life cycle analysis and the circular 
economy. 

On the other hand, the sub-group working on impact in the “com-
petitive applications” started its work by involving a consultancy firm to 
provide a mentorship to tap into the members’ existing knowledge, skills, 
and experience in working on stakeholder engagement and impact. The 
decision to have a mentorship programme was motivated by DTU’s inter-
est in ensuring that the competencies acquired could stay in-house and 
eventually lead to an impact team.

During the mentorship the discussion mainly focused on understand-
ing the meaning of impact, impact pathways, how to address the fund-
ing agencies’ requirements, the need to have an impact strategy, and 
how to support DTU’s researchers and administration in addressing and 
communicating impact. 

Based on those discussions, the sub-group decided to establish a 
small focus group comprising six researchers and research managers 
from the chosen departments. The focus group was tasked with identify-
ing and describing the researchers’ challenges when addressing impact 
in research applications. It was clear from the beginning that the group 

lacked understanding of what impact is about and how the requirements 
from the funding agencies frame the way impact is described in the pro-
posal and is assessed by the evaluators. The time-sensitive aspects and, 
in this regard, the difference between outcomes and impact were also 
unclear. Confusion was also added because many funding agencies also 
use the word impact when referring to outcomes. 

The project group members worked on average around 25 % of their 
time on the project, while the focus group members contributed around 
two hours a month. The project group and the focus group met around 
five times. 

In addition to the focus group, many universities in Europe and Den-
mark as well as European and Danish private and public funding agen-
cies contributed to the project by sharing with DTU their knowledge and 
approach in working with impact. They presented the mechanisms they 
established to support fundraisers and researchers to address impact 
and their requirements on how to address socio-economic impact in the 
medium and longer-term.

The feedback from the focus group and the learning from other insti-
tutions were taken into consideration in developing tools for supporting 
researchers and research managers in writing applications and will be 
taken into consideration if DTU decides to have a specific Impact Strat-
egy13. 

13	 In 2021, EARMA, the European Association of Research Managers and Administrators, published a study summarising results from a survey which aimed at 
identifying and sharing best practice in how institutions are responding strategically to the research impact agenda, and the ways in which this relates to 
national and European policy contexts (Jackson and Uhrig 2021).
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when applying for funding that has specific requirements in that 
direction. The project identified four main drivers: i) funders’ re-
quirements (e.g., impact as an evaluation criteria); ii) incentives 
at the university level (i.e., direct influence on the career of the 
researchers or financial benefit); iii) assessment requirements 
at the national level (e.g., the Research Excellence Framework, 
UK14); iv) the researchers’ own clarity and commitment to social 
and economic change in the medium and longer-term. 

Based on the above-mentioned findings, the project team decided 
to continue to work on impact at DTU. It assessed the need for constant 
capacity building among the researchers and the support staff as well 
as the need to involve the researchers themselves in the process. It also 
decided to eventually involve other expertise and offices like the biblio-
metric unit within the office for Research and counselling, the Library, 
and the office of Communication and Media tasked with developing and 
supporting DTU’s external and internal communication. Finally, the pro-
ject team agreed to define and develop indicators to measure the soci-
etal impact of research projects, starting with sustainability indicators.

3. CONCLUSIONS
Based on the way HE is conceived and its increased focus on impact, 

understanding the KIPs and the related indicators will be essential for 
the development and submission of excellent proposals and for the im-
plementation of successful projects. Understanding the indicators and 
the way they will be used cannot only be a task for advisers and re-
searchers working on HE proposals and projects. If HE and its projects 
are to create societal impacts at the regional, national and EU levels, 
the KIPs and the indicators as well as the policy behind them15 have to 
be understood by the leadership of universities and other organisations 
involved in HE. Furthermore, the indicators will make it easier to compare 
possible societal impacts in different countries and to visualise the influ-
ence of HE and its projects on R&I and other EU policies.

The DTU case study focused on impact and KIPs at the proposal level 
and while doing that it started an institutional change process to better 
value the impact of research and innovation conducted at the university. 
The DARE case study focused on using NSGs as a tool for promoting 
impact pathways during the implementation of the project. In HE there is 
a clear expectation that the projects should continue to work on impact 
years after the end of the project itself. Measures like the Horizon Results 
Platform, the Horizon Impact Award, and the Innovation Radar offer sup-
port for working on impact and provide platforms where the results are 
shared and hopefully used by different stakeholders, aiming in this way 
at ensuring that impact can be achieved years after the end of a project. 

This leads, though, to a series of open questions: 
•	 How can the societal impact be tracked back to a specific re-

search project? And is this the goal of the KIP indicators? Re-
garding the policy outcomes, it should also be noted that most 
high-level policy documents do not cite any sources and most 
of the impact in this sense is hidden in data sets like Overton16.

THE RESEARCH IMPACT PROJECT – RESULTS AND 
RECOMMENDATIONS

The project was DTU’s first attempt at tackling societal impact at the 
corporate level. It succeeded in raising awareness of societal impact 
both at the leadership level and with the researchers and fundraisers.

It provided support to the researchers, developed an understanding 
of research impact, collected and designed relevant tools, created a web 
page with impact-related documents, held and planned workshops and 
seminars. 

After one year’s work, the project’s main findings can be summarised 
as follows:

•	 A common understanding of impact at a fundamental level is 
needed; however, the naturally associated processes and con-
cepts are dynamic. Funding agencies and other stakeholders 
have specific and changing requirements regarding what can 
be considered “societal impact” as well as the way it should 
be described in the applications and reported both during and 
after the end of the projects. Universities need to constantly 
adjust their response to the specific requirements of the fund-
ing agencies by identifying relevant solutions and tools. How 
societal impacts can and should be achieved through research 
projects affects how results are communicated, disseminated, 
and exploited, which, in turn, changes how universities imple-
ment research and innovation. 

•	 The terminology of ‘impact’ and ‘outcome’: The differences be-
tween ‘impact’ and ‘outcomes’ in time, reach, scope and nature, 
are not always understood by researchers and are addressed in 
different ways by funding agencies. 

•	 A dedicated impact strategy: Having an impact strategy shows a 
commitment from the leadership in handling research impact at 
the corporate level. Universities that have a specific impact strat-
egy allocate more time and resources to supporting researchers 
in achieving societal impact. They have implemented structures 
and measures across departments (i.e., research, communica-
tion, partnerships, etc.) and disciplines, which ensures that the 
creation of societal impact is taken into consideration from the 
start, that relevant stakeholders are involved both during and 
after the end of the project, and that appropriate resources are 
provided. Training courses are offered to both academics and 
research managers to assess and boost their skills. There is a 
clear understanding of the roles and the level of support that 
can be expected at the institutional level. 

•	 Drivers: Despite the interest the project received from research-
ers, fundraisers and department-level management, it can be 
difficult to activate and engage the researchers as many still 
perceive impact as something that lies on the periphery of 
their core tasks. Moreover, many funding agencies, public and 
private, focus only on research activities, making it harder for 
the researchers to understand the benefit of allocating time to 
activities like communication, dissemination and exploitation 

14	 https://www.ref.ac.uk/, viewed February 16, 2022.
15	 See: European Commission (2021b), HORIZON EUROPE STRATEGIC PLAN 2021 – 2024, Brussels.
16	 Overton website: Is your work influencing policy? https://www.overton.io/, viewed February 16, 2022.

https://www.ref.ac.uk/
https://www.overton.io/
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•	 How will the EC support the beneficiaries in working on the 
medium-term and longer-term impact that happens after the 
end of the project? 

•	 How can particular attention be given to exploiting results and 
information that can be used as an input to EU policymaking by 
the Commission Services and national administrations? This will 
necessitate better connections between implementing bodies 
and policymakers, including R&I supported under institutional 
partnerships.

Besides these questions, the case studies described above show that 
an institutional impact project and even a research project can benefit 
from using HE KIPs and their indicators and at the same time feed into 
R&I policies: the indicators can support the complex work with impact, 
can enrich the discussions, monitoring and reporting and can be useful 
for feedback to research-funding bodies.
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