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EDITORIAL

RATIONALE	AND	LESSONS	(TO	BE)	LEARNED	
FROM	THE	AUSTRIAN	PRESIDENCY	CONFERENCE	
ON	‘IMPACT	OF	RESEARCH	AND	INNOVATION	
POLICY	AT	THE	CROSSROADS	OF	POLICY	DESIGN,	
IMPLEMENTATION	AND	EVALUATION’

DEAR READERS!

Most	impact	evaluations	of	R&I	policy	interventions	focus	eit-
her	 on	 scientific-technical	 effects	 or	 on	 economic	 effects.	
For	 this	 purpose,	 suitable	 indicators,	 data	 bases	 and	 me-

thods	have	been	created	and	continuously	developed	in	recent	decades.	
However,	 the	comprehensibility	and	assessment	of	social	and	societal	
effects	of	R&I	policy	interventions	has	only	recently	gained	new	atten-
tion.	One	reason	for	this	is	the	orientation	of	R&I	policy	towards	major	
societal	challenges	 (‘new	mission-oriented	R&I	policy’1).	The	European	
Commission’s	“Horizon	Europe”,	the	9th	European	Research	and	Innova-
tion	Framework	Program,	explicitly	provides	within	the	second	pillar	of	
the	next	Framework	Program	specific	R&D	missions	still	to	be	selected.	
For	these	missions	as	well	as	for	the	global	challenges	postulated	in	Ho-
rizon	Europe	-	as	in	Horizon	2020	-	the	social	impact	dimension	is	highly	
relevant	as	it	explicitly	addresses	the	goals	set	by	society	(for	example,	
the	United	Nations	Sustainable	Development	Goals	/	SDGs2).	In	order	to	
better	track	and	measure	the	impact	dimensions	of	Horizon	Europe,	an	
expert	 report3	 was	 presented	 immediately	 after	 the	 publication	 of	 the	
European	Commission’s	proposal	for	Horizon	Europe	in	July	2018,	which	
distinguishes	 between	 the	 following	 three	 impact	 dimensions:	 (1)	 sci-
entific	impact,	(2)	societal	impact	and	(3)	economic	impact.	Already	the	
year	before,	an	ERAC	ad-hoc	working	group	submitted	a	report4	that	also	
argues	for	different	dimensions	of	impact,	but	focuses	on	measuring	the	
impact	of	European	framework	programs	at	national	level.

In	anticipation	of	developments	at	the	European	level,	the	Austrian	
Federal	Ministry	of	Transport,	Innovation	and	Technology	suggested	in	
2017	to	hold	an	 international	conference	for	 the	measurement	of	mis-
sion-oriented	 R&I	 interventions	 within	 the	 framework	 of	 the	 Austrian	
Council	Presidency.	The	Austrian	Platform	for	Research	and	Technology	
Policy	Evaluation	(fteval)	was	commissioned	with	this	task	and	organi-
sed	 the	 conference	 in	 November	 2018	 together	 with	 the	 Manchester	
Institute	of	 Innovation	Research	and	the	 Institut	Francilien	Recherche,	
Innovation	et	Société	from	Paris.	The	starting	point	for	the	conference	
was	that,	first	and	foremost,	not	only	the	European,	but	also	national	R&I	
policies	are	required	to	make	a	contribution	to	society	and	to	document	
the	corresponding	effects,	and	second,	that	the	new	impact	agenda	has	
an	impact	on	the	whole	policy	cycle,	including	policy-making,	policy	im-
plementation	and	policy	evaluation.

Both	 the	 presidency	 event	 and	 the	 expert	 report	 of	 the	 European	
Commission	have	chosen	 the	approach	of	 impact	pathways	 to	 further	
discuss	the	measurement	of	the	three	different	dimensions	of	impact	in	
order	to	emphasize	the	design	and	process	character	of	effect	creation	
and	effect	development.	In	particular,	the	impact	pathways	for	measu-
ring	 societal	 effects	 are	 challenging.	 These	 are	 confronted	 with	 basic	
definitional	problems.	While	“social	impact”	in	the	EU	context	is	under-
stood	as	a	generic	term	(e.g.	in	the	case	of	the	Better	Regulation	Toolbox	
of	the	European	Commission),	which	implies	effects	on	society,	politics,	

1	 See	Gassler	et	al.	(2006).
2	 https://sustainabledevelopment.un.org/?menu=1300
3	 See	Van	den	Besselaar	et	al.	(2018).
4	 See	ERAC	(2017).
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contingents	 came	 from	 the	 category	 „International	 Institutions“	 (n	 =	
24),	 especially	 from	 the	 European	 Commission,	 but	 also	 from	 OECD,	
EUREKA	and	COST,	which	made	the	European	dimension	of	the	event	
visible.	21	of	the	accredited	persons	came	from	Germany;	17	from	the	
UK;	10	from	France	and	Norway;	9	from	Belgium	and	Spain	and	8	from	
the	Netherlands.	With	the	exception	of	Malta,	Slovakia	and	Slovenia,	all	
EU	countries	were	represented.	More	accredited	persons	from	non-EU	
countries	came	from	Iceland,	Norway,	Russia,	Switzerland,	Ukraine,	and	
from	 Australia,	 Brazil,	 Chile,	 Iran,	 Japan,	 Nepal,	 South	 Africa	 and	 the	
United	States.

Feedback	on	the	conference	was	consistently	positive.	93%	said	that	
the	 organization	 was	 very	 good	 or	 good;	 97%	 would	 recommend	 the	
conference.

Overall,	the	conference	could	contribute	to	the	following	immediate	
results:

•	 The	 level	 of	 knowledge	 about	 impact	 evaluations	 in	 the	 R&I	
area	has	been	widely	consolidated.

•	 Recent	experiments	to	promote	effective	policies	and	measures	
have	been	put	forward	for	discussion.

•	 Methodological	experiences	to	better	assess	the	social	impact	
of	mission-oriented	R&I	policy	have	been	extensively	shared.

•	 Indicators	to	measure	progress	on	key	pathways	or	actual	im-
pact	 in	the	short,	medium	and	long	term	were	presented	and	
reflected.

•	 An	 increased	 use	 of	 more	 comprehensive	 impact	 assessment	
approaches	in	the	field	of	R&I	policy	was	suggested.

•	 The	need	to	use	unique	identifiers	and	better	data	bases	was	
discussed.

•	 Awareness	was	raised	for	the	use	and	impact	of	big	data	ap-
proaches	and	artificial	 intelligence	for	text	mining,	automated	
data	collection,	and	automated	data	analysis.

•	 The	need	for	clear	expectation	management	was	recognized.
•	 It	has	been	widely	acknowledged	that	for	impact	assessment,	

both	 research	 organizations	 and	 agencies	 themselves	 should	
set	up	appropriate	procedural	arrangements	to	support	societal	
impacts	and	to	document	them.

These	conference	proceedings	collect	21	papers	and	11	posters	pre-
sented	and	discussed	during	the	conference.	

I	am	very	grateful	to	all	authors	who	contributed	to	these	conference	
proceedings	and	to	the	success	of	the	conference!

Yours	sincerely

Klaus	Schuch

Executive	Manager	of	the	Austrian	Platform	for	Research	and	Technology	
Policy	Evaluation

environment,	economy	and	other	dimensions,	“societal	impact”	is	under-
stood	as	more	specifically.	Also,	the	approaches	and	models	commonly	
used	in	the	scientific	literature	to	establish	social	impact	of	R&I	policies	
refer	to	a	variety	of	issues,	including	policy	implications,	and	lack	clear	
demarcations5.	So	far,	existing	assessments	of	the	social	impact	of	R&I	
policy	interventions	are	often	only	contextual	and	specific	as	well	as	qua-
litative	and	anecdotal	in	nature.

In	addition	to	the	theoretical	problems	of	demarcation,	there	are	seri-
ous	deficits	with	regard	to	the	indicators	for	assessing	societal	effects	of	
R&I	policies	as	well	as	a	lack	of	systematically	collected,	quality-assured	
data.	Moreover,	 there	 is	often	a	falsely	equation	of	social	 impact	with	
dissemination	 or	 transfer,	 to	 which	 most	 of	 the	 so-called	 alternative	
metrics	(altmetrics)	focus.	Particular	challenges	for	the	development	of	
appropriate	indicators	to	measure	societal	impact	include

1.	 that	the	time	taken	to	achieve	the	actual	 impact	on	society	is	
longer	than	the	achievement	of	concrete	results;

2.	 that	the	assignment	of	social	changes	is	more	difficult	than	the	
assignment	of	scientific	references	or	economic	attributes;

3.	 that	the	availability	and	comparability	of	data	to	track	social	and	
political	impacts	of	R&I	interventions	is	severely	limited.

According	to	the	literature	review6	in	the	European	Commission‘s	ex-
pert	report,	specific	and	commonly	used	indicators	for	measuring	social	
impact	are	almost	non-existent,	or	if	so,	often	only	as	suggestions	wit-
hout	systematic	application7.	It	 is	therefore	hardly	surprising	that	most	
agencies	and	evaluation	projects	do	not	consider	the	social	(or	societal)	
impact	of	R&I.	In	a	few	cases,	societal	impact	in	ex-ante	evaluations	is	
sometimes	cited	as	a	criterion	to	consider,	but	without	specific	 indica-
tors.

The	Austrian	Council	Presidency	Conference	‘Impact	of	Research	and	
Innovation	Policy	at	the	Crossroads	of	Policy	Design,	Implementation	and	
Evaluation’	has	therefore	addressed	the	question	of	how	impacts	along	
the	three	dimensions	of	 impact	mentioned	above	 (scientific,	economic	
and	social)	can	be	better	understood,	designed	and	measured	by	a	favo-
rable	R&I	policy.	The	conference	structured	the	topic	impact	evaluation	
into	four	blocks:

1.	 The	essence	of	impact-oriented	R&I	policy
2.	 Design,	 implementation	and	support	measures	 for	an	 impact-

oriented	R&I	policy
3.	 Novel	concepts,	tools	and	methods	for	assessing	social	impact	

of	R&I	policies	and
4.	 Effects	of	impact	evaluations	on	policy	learning

These	topics	were	addressed	in	five	key-note	presentations,	four	pa-
nel	discussions,	seven	specific	paper	sessions	featuring	40	ex-ante	se-
lected	papers,	three	workshops,	a	case	study	on	impact	measurement	at	
the	French	National	Agricultural	Research	Institute	and	a	poster	session,	
in	which	11	posters	were	presented.	

296	experts	from	39	countries	and	all	continents	have	registered	for	
the	conference.	Of	these,	255	actually	attended	the	conference.	131	of	
the	accredited	persons	can	be	assigned	to	the	research	area,	73	came	
from	agencies,	70	from	politics,	13	from	intermediary	institutions	inclu-
ding	research	infrastructures,	8	from	the	business	enterprise	sector	and	
one	from	the	press.	42%	of	the	participants	came	from	Austria.	Larger	

5	 See	Brewer	(2011)	und	(2013);	Flecha	(2018);	Raua	et	al.	(2018);	Reale	et	al.	(2017).
6	 See	Van	den	Besselaar	(2018).
7	 See	Barré	(2010);	Reale	et	al.	(2017).
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of	 Education	 and	 Research,	 Germany],	 Mireille	 Matt	 [INRA],	 Goran	
Marklund	[Vinnova]	and	Matthias	Weber	[AIT],	as	well	as	in	dedicated	
sessions	(e.g.	sessions	on	‘Policy	designs	for	impact	generation’,	‘Path-
ways	to	 impact	of	R&I	Policies’),	workshops	(e.g.	on	 ‘The	new	mission	
orientation’	 and	on	 ‘The	assessment	of	 societal	 impact	of	R&I	policy’)	
and	plenary	debates	(e.g.	Plenary	1	on	‘Designing and supporting mission 
oriented research policy’).	In	addition,	at	several	points	of	the	conference,	
the	audience	was	encouraged	by	the	moderator	to	participate	in	the	live	
survey	 via	 the	 mentioned	 tool	 mentimeter.	 This	 survey	 also	 covered	
some	general	questions	concerning	impact	assessments	more	broadly.	
The	use	of	the	mentimeter	tool	was	regarded	as	suitable	means	to	elicit	
some	first	views	on	a	concept	that	has	only	recently	re-emerged	in	policy	
debates,	and	on	which	there	are	currently	no	systematic	studies	availa-
ble	on	the	expectations	that	different	stakeholder	groups	attach	to	it.

296	experts	from	39	countries	and	all	continents	had	registered	for	
the	conference.	Of	these,	255	actually	attended	the	conference.	41.9%	of	
the	accredited	participants	came	from	Austria.	Larger	contingents	came	
from	the	category	‘international	institutions’	(8.1%),	especially	from	the	
European	 Commission,	 but	 also	 from	 the	 OECD,	 EUREKA	 and	 COST,	
which	made	the	European	dimension	of	the	event	visible.	7.1%	of	the	ac-
credited	persons	came	from	Germany;	5.7%	from	the	UK;	3.4%	each	from	
France	and	Norway;	3%	each	 from	Belgium	and	Spain	and	2.7%	from	
the	Netherlands.	With	the	exception	of	Malta,	Slovakia	and	Slovenia,	all	
EU	countries	were	represented.	Other	accredited	persons	from	non-EU	
countries	came	from	Iceland,	Norway,	Russia,	Switzerland,	Ukraine,	as	
well	as	Australia,	Brazil,	Chile,	Iran,	Japan,	Nepal,	South	Africa	and	the	
USA.	42%	of	the	participants	were	women	and	58%	men.	

131	of	the	accredited	persons	can	be	assigned	to	academic	research	
and	evaluation.	73	came	from	agencies,	70	from	policy,	13	from	interme-
diary	institutions	including	research	infrastructures,	8	from	the	business	
enterprise	sector	and	one	from	the	press.	For	the	following	analysis	they	
were	grouped	into	‘researchers/evaluators’,	‘policymakers/agency’	and	
‘other’.	The	latter	group	consists	of	experts	from	intermediary	organisa-
tions,	the	business	enterprise	sector	and	media.	

As	such,	they	represented	a	highly	qualified	audience	to	discuss	the	
topic.	Overall,	242	participants	chose	to	log	in	the	online	survey	at	one	or	
the	other	point	of	this	two-day	event.	Generally,	we	observed	a	balance	
between	the	participants	that	identified	as	“policy	maker	/	agency”	(42%	
in	one	of	the	survey	questions)	and	“researcher	/	evaluator”	(47%,	with	
the	rest	identifying	as	“other”).

While	the	first	three	questions	were	asked	during	the	panel,	 it	has	
to	be	noted	that	the	MOP	related	questions	(Q7	–	Q10)	were	asked	in	

This	paper	summarizes	the	main	findings	from	a	survey1	carried	
out	at	the	occasion	of	the	conference	‘RTI	Policy	 in	Service	of	
Society:	Impact	at	the	Crossroads	of	Policy	Design,	Implementa-

tion	and	Evaluation’.	This	Austrian	Presidency	of	the	EU	Council	confe-
rence	was	organised	on	behalf	of	the	Austrian	Federal	Ministry	of	Trans-
port,	Innovation	and	Technology	by	the	Austrian	Platform	for	Research	
and	Technology	Policy	Evaluation	together	with	Manchester	Institute	of	
Innovation	Research	and	IFRIS	–	Institut	Francilien	Recherche,	Innova-
tion	et	Société,	in	Vienna	in	November	2018.	It	was	devoted	to	the	chal-
lenge	of	generating,	understanding	and	assessing	impact,	in	particular	
societal	impact,	through	R&I	policy.	It	discussed	new	rationales	and	new	
demands	for	R&I	policy	in	service	of	society,	reflected	challenges	in	R&I	
policy-making	 triggered	 by	 these	 rationales	 and	 demands,	 and	 scruti-
nised	what	is	expected	and	delivered	from	different	policy	intelligence	
approaches,	in	particular	impact	assessment	and	evaluation.	

A	part	of	the	conference	dealt	with	developing	an	understanding	of	
mission-oriented	policies	(MOPs).	The	respective	results	are	in	the	main	
focus	of	this	paper	(based	on	a	survey	which	was	carried	out	during	the	
conference).	The	focus	on	mission-oriented	policies	emerged	against	the	
background	of	current	discussion	about	the	relevance,	the	pros	and	cons	
and	the	challenges	for	implementation	of	such	approaches	both	in	the	
context	of	the	EU	as	well	as	on	the	national	level.	

By	 mission-oriented	 research,	 technology	 and	 innovation	 policy	 we	
understand	 “initiatives [which] typically are ambitious, exploratory and 
ground-breaking in nature, often cross-disciplinary, targeting a concrete 
problem/challenge, with a large impact and a well-defined timeframe. 
More specifically, they have a clearly defined (societal or technological) 
goal with preferably qualified and/or quantified targets and progress moni-
tored along predefined milestones. Directionality and intentionality of these 
initiatives is what differentiates them from other types of initiatives, such 
as systemic or challenge-oriented policies”	(JIIP,	2018a,	p4).	MOPs	were	
suggested	as	a	focusing	device	to	bridge	the	gap	between	societal	chal-
lenges	and	specific	R&I	projects	(Lamy	et	al.,	2017).	With	the	recently	pu-
blished	programmatic	paper	on	mission-orientation	in	European	R&I	poli-
cy	(Mazzucato,	2018),	the	rationales	for	a	mission-oriented	approach	have	
been	visibly	spelled	out	as	a	trigger	of	further	political	debate	and	public	
consultation.	This	debate	is	backed	up	further	by	the	recommendations	
from	other	expert	groups	(ESIR,	2017;	RISE,	2018),	two	major	analytical	
studies	on	the	empirical	evidence	on	mission-oriented	policies	(JIIP	et	al.,	
2018a	and	2018b)	and	foresight	activities	(Weber	et	al.,	2018).

While	 not	 being	 the	 sole	 topic	 of	 the	 conference,	 MOPs	 were	
addressed	 in	 several	 key-notes	 by	 Engelbert	 Beyer	 [Federal	 Ministry	
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1	 Using	mentimeter	™	technology:	https://www.mentimeter.com/	
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a	 separate	parallel	 session	where	attendance	was	 considerably	 lower	
(around	60	 to	70	persons).	 Less	 than	half	of	 the	participants	chose	 to	
express	their	opinions.	This	in	itself	might	be	seen	as	an	indication	of	the	
lack	of	information	on,	understanding	of	or	interest	in	the	concept	and	
a	pointer	to	the	need	for	further,	in-depth	discussion.	It	also	needs	to	be	
mentioned	that,	given	the	overall	focus	of	the	conference	on	the	impact	
of	R&I,	 the	 researchers	attending	 the	conference	primarily	 came	 from	
applied	and	policy	research	rather	than	from	basic	research.

The	statements	addressed	and	analysed	in	this	article	were:	

Q1:	We	are	able	to	measure	the	social	impact	of	R&I	policy		
							(n=	120	or		47.1%	of	the	conference	participants)	

Q2:	We	are	able	to	attribute	R&I	Impacts	to	specific	policies	(n=120)

Q3:	We	are	able	to	radically	change	our	funding	system	(n=	119)

Q4:	What	do	you	think	is	most	important	for	missions	to	succeed						
							(n=103)

Q7:	Missions	should	be	an	important	part	of	STI	policy	in	the			
							future	(n=	27	or	10.6%	of	the	conference	participants)

Q8:	For	implementation	of	missions,	you	need	substantially	new		
							approaches	to	governance	(n=	27)

Q9:	Missions	can	be	more	easily	implemented	on	the	national		
							than	at	the	international/EU	level	(n=	26)

Q10:	Missions	should	be	more	narrowly	defined	in	order	to	be		
									successful	(n=	27)

In	the	case	of	the	questions	1-3	and	7-10	(see	list	above),	participants	
were	 asked	 to	 agree/disagree	 with	 different	 statements.	 These	 were	
answered	by	a	Likert	scale	item,	whereby	the	Likert	scale	was	a	number	
between	1	and	5;	1	standing	for	“strongly	disagree”	and	5	for	“strongly	
agree”.	Note	that	due	to	the	large	difference	among	the	response	rates	
between	question	groups	1-3	and	7-10,	any	induction	based	on	compari-
son	of	observations	among	these	groups	would	be	misleading.

The	main	results	in	our	perspective	were:
•	 When	 assessing	 the	 ability	 to	 measure	 social	 impact	 of	 R&I	

policy	(Q1;	see	figure	1)	-	a	question	that	is	also	very	important	
in	the	context	of	MOP2	-	one	can	observe	a	considerable	amount	
of	scepticism	(the	median	values	for	all	groups	of	respondents	
ranging	from	2	to	3	(=	average	and	below).	What	is	remarkable	
though	is	the	difference	between	the	groups,	with	researchers/
evaluators	being	considerably	more	up-beat	about	these	capa-
bilities	than	policy	makers	/	agencies	or	others.	

•	 A	 slightly	 more	 (though	 again	 not	 very)	 optimistic	 picture	
emerges	in	the	assessment	of	the	possibility	to	attribute	R&I	im-
pacts	to	specific	policies	(Q2),	with	the	median	hovering	around	
3	 for	 both	 policy	 makers	 /	 agencies	 as	 well	 as	 researchers	 /	
evaluators.	This	was	rather	surprising	when	considering	that	at-
tribution	questions	are	in	general	more	difficult	to	answer	than	
impact	questions.	The	impact	needs	to	be	identified	first,	before	
it	can	be	attributed	to	the	influence	of	specific	policies.	

•	 To	a	somewhat	greater	extent,	both	policy	makers	and	research-
ers	alike	believe	in	the	ability	to	radically	change	the	R&I	fund-
ing	instruments	(Q3),	although	again	the	overall	assessment	in	
these	 respects	 is	 only	 average,	 and	 it	 spreads	 across	 the	 full	
specturm	from	strong	agreement	to	strong	disagreement.Hence,	
the	overall	estimation	with	respect	to	our	abilities,	both	in	terms	

Fig. 1: Response	to	the	statement	“We are able to measure the social impact of R&I policy”	by	target	groups
Note:	The	“heavy”"	line	in	the	box-plot	is	the	median	and	the	ends	of	the	box	are	the	first	and	third	quartile	(25th	and	75th	percentile	respectively).	
The	extent	of	the	whiskers	are	the	most	extreme	values	still	within	1.5	times	the	box	itself	(by	default).	Values	beyond	the	extent	of	the	whiskers	are	
considered	to	be	outliers	and	are	depicted	as	circles.

2	 See	Polt	/	Weber	(2014)
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of	analytic	capabilities	as	well	as	in	terms	of	abilities	to	radically	
change	policies	might	be	labelled	as	a	kind	of	‘sober	realism’.

•	 When	 it	comes	to	 the	questions specifically addressing MOPs,	
it	 has	 to	 be	 kept	 in	 mind	 that	 response	 rates	 were	 consider-
ably	lower	than	for	the	general	questions.	Against	this	caveat,	
it	 can	 be	 said	 that	 a	 substantial	 majority	 of	 those	 answering	
the	question	(Q7)	supported	the	view	that	MOP	should	play	an	
important	part	of	STI	policy	in	the	future	[see	Fig.	2].	While	the	

Fig. 3:	Response	to	the	statement	‘For the implementation of missions you need substantially new approaches to governance’	by	target	groups

Fig. 2: Response	to	the	statement	‘Missions	should	be	an	important	part	of	STI	policy	in	the	future’	by	target	groups

median	value	of	this	assessment	did	not	differ	between	policy	
makers	and	researchers,	the	latter	were	slightly	more	enthusi-
astic	about	this	policy	approach	when	taking	into	account	the	
positive	/	negative	spreads	of	the	answers.	

•	 Also,	there	is	a	general	recognition	that	for	the	implementation	
of	missions,	a	substantially	new	approach	to	governance	would	
be	needed	(Q8;	see	Fig.	3).	
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more	 challenging	 MOPs,	 which	 is	 coherent	 with	 the	 answer-
ing	patters	vis-a-vis	the	questions	on	the	implementation	chal-
lenges.	 In	 line	with	 this	argument,	 the	answers	also	 seem	 to	
reflect	a	different	understanding	of	policy	makers/agencies	and	
researchers/evaluators	when	referring	to	“success”	in	address-
ing	a	mission.	For	the	former,	running	a	good	R&I	programme	
relevant	to	a	mission	may	well	be	a	success,	whereas	the	lat-
ter	 may	 see	 this	 from	 a	 longer-term	 perspective	 of	 triggering	
change	in	society	and	economy.

•	 When	 asked,	 which	 factors	 are	 most	 important	 for	 a	 mission	
to	 succeed	 (Q4,	 see	Fig.	 6),	 the	 ‘engagement	of	national	 and	
regional	 stakeholders’	 ranked	 first,	 followed	 by	 ‘the	 develop-
ment	 of	 capacities	 for	 pro-active,	 flexible	 management’	 and	
the	 ‘portfolio	 of	 instruments’.	 Of	 lesser	 importance	 was	 seen	
the	‘measurement	and	impacts	by	goals	and	milestones’.	This	
perception	is	in	line	with	the	one	seeing	MOP	as	a	challenging	
task	of	aligning	the	actions	of	a	considerable	number	of	actors	
associated	 to	 a	 mission	 and	 the	 corresponding	 management	
challenges.	This	ranking	broadly	coincides	with	the	one	of	the	
importance	of	 challenges	 (again	 stakeholder	engagement	be-
ing	 seen	 as	 the	 most	 important	 challenge)	 and	 the	 capacity	
development	 of	 management	 on	 second	 place.	 Interestingly,	
though,	the	‘portfolio	of	instruments’	was	seen	as	a	major	chal-
lenge	only	by	a	minority	–	maybe	 reflecting	 the	 fact	 that	 the	
respondents	mostly	came	 from	countries	with	well-developed	
tool	boxes	of	STI	policy	instruments.

•	 Major	differences	in	the	perceptions	of	MOP	emerge	when	ac-
tors	responded	to	the	questions	whether	MOP	could	be	more	
easily	 implemented	at	 the	national	 than	at	 the	EU	 level	 (Q9):	
While	policy	makers	predominantly	perceived	the	national	level	
as	 less	 suitable	 entry	 point	 (median=2),	 researchers	 strongly	
saw	the	national	level	as	the	one	to	prefer	(median=4,	see	Fig	
4.).	This	picture	might	be	explained	by	the	strong	recent	empha-
sis	on	MOPs	in	the	conceptual	debates	in	the	European	Com-
mission,	 while	 on	 the	 national	 level,	 policy	 debates	 only	 very	
recently	 have	 also	 centred	 on	 this	 issue.	 On	 the	 other	 hand,	
researchers,	from	their	experiences	with	the	empirical	material	
might	be	 led	by	 the	observation	 that	most	MOPs	currently	 in	
place	are	in	fact	carried	out	at	the	national	level	and	hence	their	
perception	might	be	a	‘positivist’	one.	Moreover,	the	granularity	
of	missions	may	vary	considerably:	some	missions	can	well	be	
addressed	at	 the	 level	of	even	smaller	EU	member	 countries,	
but	others	 (and	probably	 the	better	 known	examples)	 require	
the	bundling	of	capacities	of	several	European	countries	to	have	
a	chance	to	be	addressed	successfully.

•	 Likewise,	the	perception	whether	a	MOP	should	be	more	broad-
ly	or	more	narrowly	defined	in	order	to	be	successful	(Q10)	was	
markedly	different	between	policy	makers	and	researchers.	The	
former	being	much	more	in	favour	of	a	more	narrow	definition	
(median=4,	range	from	5	to	3,	see	Fig.	5),	while	the	latter	seem-
ingly	 leaning	 towards	 a	 broader	 concept	 of	 MOP	 (median=3,	
range	towards	2).	Here,	policy	makers	seem	to	show	some	hesi-
tation	 with	 respect	 to	 broader	 and	 hence	 more	 managerially	

Fig. 4: Response	to	the	statement	‘Missions can be more easily implemented on the national than at the international/EU level’	by	target	groups
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Fig. 5: Response	to	the	statement	‘Missions should be more narrowly defined in order to be successful’	by	target	groups

Fig. 6: Response	to	the	question	“What do you think is most important for missions to succeed” 

	
Code:	NA	=	no	answer
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To	sum	up:	the	survey	might	shed	some	light	on	the	current	state	of	
debate	on	MOPs,	especially	on	the	differences	in	perceptions	between	
actor	groups:	its	implementation	is	seen	as	challenging	and	would	have	
to	be	accompanied	with	the	development	of	substantial	new	manage-
ment	 capabilities	 and	probably	 a	quite	 radical	 change	 in	policy	 orien-
tation.	There	seems	to	be	some	hesitation	(especially	on	the	side	of	the	
policy	makers)	whether	such	a	change	can	be	achieved	and	the	respec-
tive	capabilities	could	really	be	developed.	By	analysing	the	answers	to	
the	 open	 question	 about	 “perceived	 challenges”,	 it	 seems	 that	 at	 the	
stage	of	discussion	we	are,	 the	definition	and	selection	of	missions	 is	
perceived	as	 the	main	concern.	This	major	concern	 is	closely	 followed	
by	issues	addressing	the	governance	of	MOP,	centring	on	the	issue	of	
necessary	 political	 support.	 The	 participants	 also	 addressed	 the	 chal-
lenge	 of	 coordination	 and	 communication	 with	 the	 main	 stakeholders	
and	the	resistance	that	might	be	encountered.	Subcritical	funding	of	the	
missions	and	over-ambition	are	other	potential	critical	issues	mentioned.	

On	the	positive	side,	most	respondents	would	see	and	welcome	an	
increased	role	of	MOP	in	STI	policy.	Apparently,	there	is	still	need	for	an	
intense	debate	about	MOP	for	which	the	near	future	will	already	provide	
quite	some	opportunities.
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climate	 change	 agenda.	 Although	 the	 aim	 of	 the	 TRI	 was	 threefold	 –	
climate,	energy	and	the	environment	–	accounts	of	achievements	of	the	
TRI	seem	to	stress	the	fight	against	global	warming.

The	 research	 was	 organised	 in	 20	 projects.	 Each	 project	 belonged	
to	one	of	 six	 sub-programmes	with	different	profile.	 There	were	 three	
types	 of	 projects:	 Nordic	 Centres	 of	 Excellence	 (NCoE)	 and	 Integrated	
Projects.	NCoE	were	large	centres	for	existing	Nordic	research	communi-
ties	with	participants	from	at	least	three	Nordic	countries.	The	NCoE	aim	
to	 increase	 and	 facilitate	 cooperation	 between	 excellent	 researchers,	
research	groups	or	institutions	in	the	Nordic	countries	to	strengthen	the	
communities	and	enhance	the	international	profile	in	prioritised	areas	in	
the	Nordic	countries	through	joint	research	and	researcher	training,	joint	
management	and	leadership,	and	shared	infrastructure.

Integrated	Projects	were	 research	projects	 involving	 research	part-
ners	 from	the	Nordic	countries	and	more	decidedly	 involving	business	
partners.	 These	 projects	 focused	 on	 involving	 non-academic	 partners	
and	 thus	 facilitating	 ties	 to	 business	 and	 end-users.	 The	 IPs	 included	
industry	partners	and	operated	under	 four	of	 the	six	sub-programmes:	
Energy	Efficiency	with	Nanotechnology,	Integration	of	large-scale	wind	
power,	 Sustainable	 biofuels,	 and	 Carbon	 Capture	 and	 Storage	 (CCS).	
Last,	there	were	a	couple	of	projects	that	were	labelled	‘Studies’.

DESIGN; METHODS
A	set	of	evaluation	questions	guided	the	work	of	the	evaluation.	There	

are	twelve	evaluation	questions,	organised	under	four	headings.
•	 Societal	and	scientific	impact	of	the	TRI

1.	How	has	the	TRI	contributed	to	societal	and	scientific	impact?
2.	In	what	ways	have	the	TRI	funded	projects	reached	out	and	

influenced	stakeholders	outside	the	scientific	community?
3.	In	which	areas	have	the	TRI	been	most	successful	in	reach-

ing	out?
•	 Nordic	added	value	of	the	TRI

4.	In	what	ways	have	visibility	and	attractiveness	of	Nordic	re-
search	increased	in	a	European	and	global	context?

5.	In	what	ways	has	the	TRI	facilitated	appropriate	division	of	
work	and	specialisation	between	the	Nordic	countries?

6.	To	what	extent	have	the	TRI	projects	been	integrated	and	fed	
back	into	the	national	research	systems?

7.	How	has	the	efficient	and	flexible	use	of	the	Nordic	resources	
been	ensured?

•	 Societal	readiness	for	innovation	and	research	
8.	How	 are	 TRI	 funded	 projects	 distributed	 on	 the	 Societal	

Readiness	Level	scale?

INTRODUCTION

This	paper	presents	an	evaluation	of	an	unusual	 research	pro-
gramme,	as	 it	 is	an	example	of	a	supra-national	research	pro-
gramme,	where	five	countries	joined	forces	and	created	a	com-

mon	pot	of	funds,	to	be	distributed	to	researchers	in	the	five	countries	
without	 respect	 to	 national	 origin,	 only	 research	 quality.	 Cooperation	
between	at	least	three	of	the	countries	was	however	required	in	each	of	
the	funded	projects.	

The	 aim	 of	 the	 paper	 is	 to	 present	 the	 programme	 to	 a	 wider	 au-
dience	and	especially	 its	outcome	with	 respect	 to	 impact	of	 research.	
Of	 particular	 interest	 is	 an	 attempt	 to	 evaluate	 and	 measure	 societal	
impact	and	societal	‘readiness’	of	the	projects	that	were	included	in	the	
programme.	Towards	the	end,	a	discussion	is	held	of	what	impact	that	
can	be	expected	when	funding	research	of	the	kind	at	hand	in	this	case.

THE TOP-LEVEL RESEARCH 
INITIATIVE

In	the	autumn	of	2008,	the	prime	ministers	of	the	five	Nordic	coun-
tries	met	and	joined	forces	to	create	the	largest	joint	Nordic	research	and	
innovation	initiative	to	date:	The	Top-level	Research	Initiative	(TRI).	The	
budget	of	the	programme	was	DKK400m	over	five	years	(~€50–55m).

The	 TRI	 addressed	 issues	 of	 climate,	 energy	 and	 the	 environment	
with	the	overarching	idea	to	strengthen	the	Nordic	competitive	advan-
tage	in	science	and	innovation	in	these	areas.	The	initiative	involved	the	
very	best	agencies	and	institutions	in	the	Nordic	region,	and	some	200	
researchers	 from	universities	and	 research	 institutions	and	63	compa-
nies	participated.	Multi-disciplinary	coordination	was	emphasised,	inclu-
ding	sciences	and	social	sciences	as	well	as	business	and	industry.	

Budgetary	funding	was	divided	among	the	Nordic	countries	in	pro-
portion	to	their	GDP.	On	top	of	this,	the	Nordic	Council	of	Ministers,	as	
well	as	the	Nordic	organisations	NordForsk,	Nordic	Energy	Research	and	
Nordic	 Innovation,	all	 contributed	 to	 the	 financing	of	 the	TRI.	 The	TRI	
was	organised	as	a	true	common	pot,	with	none	of	the	financially	contri-
buting	partners	being	guaranteed	an	equal	share	of	the	research	grants.

The	TRI	was	a	result	of	an	ambition	in	the	Nordic	Council	to	establish	
a	Nordic	research	arena	that	would	increase	the	level	and	ambition	of	
collaboration	among	Nordic	research	as	well	as	creating	a	basis	for	en-
hanced	Nordic	participation	in	EU	framework	programmes.	Whereas	it	
today	can	be	concluded	that	several	of	the	programmes	of	the	TRI	not	
only	had	the	potential	to	enhance	collaboration	and	to	support	innovati-
on	in	key	future	technology	areas,	the	TRI	was	tightly	coupled	with	the	
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search	projects	in	EU	consortia	enabled	through	the	TRI.	Among	several	
researchers,	there	is	an	impression	that	additional	funding	opportunities	
from	Nordic	institutions	have	been	few.

• THE TRI LARGELY FUNDED ALREADY ESTABLISHED RESEARCH 
AND RESEARCHERS 

This	was	the	purpose	from	the	start,	and	this	also	partly	explains	the	
much	better-than-average	scientific	quality	and	citing	rates.	

• THE TRI HAS CONTRIBUTED TO INCREASED AND SUSTAINAB-
LE NORDIC RESEARCH COLLABORATION

The	NCoE	have	been	able	to	more	firmly	consolidate	their	collabora-
tions	through	additional	funding	from	Nordic	and	EU	sources.	Due	to	the	
fact	that	the	additional	funding	for	Integrated	Projects	is	secured	mainly	
from	 national	 funding	 sources,	 there	 is	 less	 international	 cooperation,	
although	some	is	enabled	through	EU	funding.	However,	the	sustaina-
bility	of	 these	collaborations	depends	on	availability	of	 continued	and	
relevant	funding	opportunities.	There	are	several	examples	of	potential	
international	collaborations	between	research	organisations.

• THERE ARE NO CLEAR DIFFERENCES IN IMPACT BETWEEN 
THE SUB-PROGRAMMES 

There	are	high-impact	projects	in	all	sub-programmes,	as	well	as	pro-
jects	with	less	impact.	That	said,	it	is	difficult	to	label	projects	with	less	
impact,	as	this	in	several	cases	may	still	be	too	early	to	fully	appraise.			

• TRI ENABLED RESEARCH COLLABORATIONS THAT WOULD 
OTHERWISE NOT HAVE BEEN POSSIBLE

Although	well-established	researchers	were	funded,	as	noted	above,	
they	 had	 not	 always	 collaborated	 before.	 Through	 TRI,	 existing	 cross-
border	research	collaborations	were	strengthened,	and	in	several	cases	
included	research	partners	(and	in	some	cases	companies)	formerly	not	
part	of	the	network.

• TRI ENABLED TO CARRY OUT PROJECTS THAT WOULD OTHER-
WISE NOT HAVE EXISTED

Some	of	the	project	ideas	would	obviously	have	found	other	means	
of	funding,	but	they	would	then	in	most	cases	have	been	more	national	
in	scope.

• THE TRI CONTRIBUTED TO THE TRAINING OF AT LEAST 81 PHD 
STUDENTS

This	is	an	important	contribution	to	national	and	Nordic	strengths	in	
these	areas.	The	presupposed	Nordic	orientation	of	these	researchers’	
continued	professional	careers	also	helps	to	create	Nordic	added	value,	
as	does	the	mobility	of	these	individuals.

• PARTICIPATION IN THE TRI PROJECTS CLEARLY CONTRIBUT-
ED TO VALUE CREATION AND NEW CONTACTS AND PARTNER-
SHIPS FOR THE COMPANY PARTNERS

For	 the	 companies,	 TRI	 contributed	 to	 increased	 R&D	 cooperation,	
mainly	within	 the	Nordic	countries.	There	are	examples	where	 the	 In-
tegrated	Projects	had	an	impact	on	the	development	and	application	of	
scientific	methods	for	participating	companies	as	well	as	external	com-
panies.

•	 Applicability	and	utilisation	of	the	innovation	and	research	out-
come
9.	In	what	ways	have	the	activities	supported	by	the	TRI	con-

tributed	to	innovation?
10.	How	has	 the	TRI	 contributed	 to	knowledge	and	 innovation	

that	serves	the	needs	of	business	and	society?	
11.	How	has	the	TRI	contributed	to	increased	international	coop-

eration	in	research?
12.	How	has	the	TRI	contributed	to	strengthened	Nordic	interna-

tional	competitiveness?
The	focus	for	the	evaluation,	thus,	was	on	the	results	and	impact	the	

TRI	had,	and	on	the	Nordic	added	value	that	 the	programme	brought.	
The	concept	of	Nordic	added	value	is	rather	vague,	but	commonly	ag-
reed	to	exist	where	initiatives	or	activities	are	best	and	most	efficiently	
carried	out	in	a	Nordic	context	rather	than	on	national	or	EU	level.

Data	 used	 in	 the	 evaluation	 were	 collected	 from	 a	 wide	 range	 of	
sources:

•	 Document	studies	
•	 Interviews	with	33	individuals
•	 Self-assessments	of	funded	projects
•	 eSurvey	to	project	leaders	and	participants
•	 Case	studies	of	seven	projects
•	 Bibliometric	analyses	

RESULTS WITH RESPECT 
TO IMPACT

The	TRI	was	ambitious,	and	several	important	results	and	effects	can	
be	observed.	This	was	already	a	conclusion	from	the	final	report	of	the	
ongoing	evaluation,	presented	 in	2014.	Now,	 four	 years	 later,	 the	 fol-
lowing	can	be	concluded:

• THE RESEARCH FUNDED BY TRI IS GENERALLY OF HIGH OR 
VERY HIGH SCIENTIFIC QUALITY

The	TRI	projects	have	produced	scientific	publications	that	are	more	
cited	in	high-end	journals	than	would	be	expected	from	a	statistical	vie-
wpoint.	The	TRI	projects	produced	more	high-end	scientific	publications,	
and	also	a	broader	base	of	high-end	publications.	In	recent	years	there	
continues	to	be	a	steady	stream	of	publications.

• THE NCOE HAVE HAD LARGER SCIENTIFIC IMPACT THAN THE 
INTEGRATED PROJECTS

This	is,	of	course,	to	be	expected.	The	Integrated	Projects	have	had	
more	industry-oriented	impact,	and	at	the	same	time	attracted	a	 large	
portion	of	additional	research	funding.	Some	of	the	Integrated	Projects	
have	been	able	 to	produce	profitable	solutions	–	some	of	which	have	
been	commercialised.

• THE TRI PROJECTS HAVE ATTRACTED A LARGE AMOUNT OF 
ADDITIONAL FUNDING 

The	research	carried	out	in	TRI	projects	in	total	have	attracted	at	least	
€73.5m	in	additional	funding,	or	close	to	150	per	cent	of	the	total	budget	
of	the	programme.	This	shows	that	the	research	was	of	high	quality,	and	
also	highly	relevant.	The	additional	funding	stems	to	a	large	extent	from	
national	funding	sources,	but	there	are	several	examples	of	related	re-
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•	 SRL	8	–	proposed	solution(s)	as	well	as	a	plan	for	societal	adap-
tation	complete	and	qualified

•	 SRL	9	–	actual	project	solution(s)	proven	in	relevant	environment
The	SRL	scale	is	still	not	a	broadly	recognised	concept,	and	it	was	in-

deed	difficult	for	interviewees	to	assess	projects	according	to	this	scale.	
We	therefore	chose	to	focus	this	assessment	on	the	smaller	number	of	
projects	that	were	selected	as	case	studies,	altogether	seven	projects.	
Also,	the	SRL	scale	has	several	features	in	common	with	the	more	broad-
ly	recognised	Technology	Readiness	Level	concept.	The	former,	to	some	
extent,	mirrors	the	latter.	

Technology	Readiness	Levels	 (TRL)	are	used	to	assess	the	maturity	
level	 of	 a	 particular	 technology.	 Each	 technology	 project	 is	 evaluated	
against	the	parameters	for	each	technology	level	and	is	then	assigned	
a	TRL	rating	based	on	the	projects	progress.	There	are	nine	technology	
readiness	levels.	TRL	1	is	the	lowest	and	TRL	9	is	the	highest.	The	TRL	
levels	are	as	follows:	

•	 TRL	1	–	basic	principles	observed
•	 TRL	2	–	technology	concept	formulated
•	 TRL	3	–	experimental	proof	of	concept
•	 TRL	4	–	technology	validated	in	lab
•	 TRL	5	–	technology	validated	in	relevant	environment	(industrial-

ly	relevant	environment	in	the	case	of	key	enabling	technologies)
•	 TRL	 6	 –	 technology	 demonstrated	 in	 relevant	 environment	

(industrially	 relevant	environment	 in	 the	case	of	key	enabling	
technologies)

•	 TRL	7	–	system	prototype	demonstration	in	operational	environ-
ment

•	 TRL	8	–	system	complete	and	qualified
•	 TRL	9	–	actual	system	proven	in	operational	environment	(com-

petitive	manufacturing	in	the	case	of	key	enabling	technologies;	
or	in	space)

Given	the	difficulties	in	assessing	the	projects	on	the	SRL	scale,	we	
chose	to	map	the	projects	on	both	levels.	A	comparison	of	how	the	pro-
jects	perform	on	the	TRL	scale	provides	better	possibilities	to	assess	how	
they	are	positioned	on	the	SRL	scale.	For	the	purpose	of	this	paper,	whe-
re	the	evaluated	projects	and	their	individual	characteristics	may	be	less	
relevant,	the	outcome	of	the	mapping	is	shown	as	an	example	of	how	
the	SRL	and	TRL	scales	can	be	used	side	by	side	in	order	to	investigate	
societal	readiness.	Figure	1	depicts	the	seven	projects’	positions	on	the	
SRL	and	TRL	scales.	

• THERE ARE SOME EXAMPLES OF CLEAR SOCIETAL IMPACT

The	results	from	the	NCoE	are	clearly	useful	for	public	policy	actors,	
although	there	are	yet	few	clear	signs	of	direct	policy	impact.	The	results	
from	Integrated	Projects	have	had	some	influence	on	public	actors,	espe-
cially	in	Iceland	regarding	the	country’s	potential	for	wind	power	and	for	
CO2	storage.	When	discussing	potential	societal	impact,	the	future	and	
potential	importance	of	the	large	number	of	PhDs	co-funded	by	the	pro-
gramme,	and	who	thus	have	received	a	Nordic	perspective	and	grown	a	
Nordic	network,	should	be	noted.

• THE TRI CLEARLY CONTRIBUTED TO NORDIC ADDED VALUE

All	the	points	above	indicate	this	direction.

SOCIETAL READINESS FOR 
INNOVATION AND RESEARCH

Societal	 Readiness	 Levels	 (SRL)	 is	 a	 way	 of	 assessing	 the	 level	 of	
societal	adaptation	of,	 for	 instance,	a	particular	 social	project,	a	 tech-
nology,	a	product,	a	process,	an	intervention,	or	an	innovation	(whether	
social	or	technical)	to	be	integrated	into	society.		If	the	societal	readiness	
for	the	social	or	technical	solution	is	expected	to	be	low,	suggestions	for	
a	realistic	transition	towards	societal	adaptation	are	required.	The	lower	
the	societal	readiness	is,	the	better	the	plan	must	be	for	transition.	These	
are	the	SRL	levels:

•	 SRL	1	–	identifying	problem	and	identifying	societal	readiness
•	 SRL	2	–	 formulation	of	problem,	proposed	solution(s)	and	po-

tential	impact,	expected	societal	readiness;	identifying	relevant	
stakeholders	for	the	project

•	 SRL	3	–	initial	testing	of	proposed	solution(s)	together	with	rel-
evant	stakeholders

•	 SRL	4	–	problem	validated	through	pilot	testing	in	relevant	envi-
ronment	to	substantiate	proposed	impact	and	societal	readiness

•	 SRL	5	–	proposed	solution(s)	validated,	now	by	relevant	stake-
holders	in	the	area

•	 SRL	6	–	solution(s)	demonstrated	in	relevant	environment	and	
in	cooperation	with	 relevant	 stakeholders	 to	gain	 initial	 feed-
back	on	potential	impact

•	 SRL	7	–	refinement	of	project	and/or	solution	and,	 if	needed,	
retesting	in	relevant	environment	with	relevant	stakeholders

Fig. 1: The	projects’	positions	on	
the	SRL	and	TRL	scales.
Source: Technopolis	Group
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contacts.	It	is	likely	that	the	training	of	the	(at	least)	81	PhDs	will	have	
long-term	impact	on	joint	Nordic	research,	‘marinated’	in	Nordic	collabo-
ration	as	they	are.
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The	mapping	of	the	projects	on	the	two	levels	shows	that	six	of	the	
seven	 are	 at	 SRL	 levels	 5	 and	 6.	 They	 are	 well	 past	 the	 initial	 stages	
of	identifying	and	formulating	the	problem,	and	address	validating	pro-
posed	solution(s)	by	relevant	stakeholders	in	the	area	or	demonstrating	
these	solutions	in	relevant	environment	and	in	cooperation	with	relevant	
stakeholders	to	gain	initial	feedback	on	potential	impact.	One	project	–	
HG	Biofuels	–	 is	at	 the	stage	of	 refinement	of	project	and/or	solution.	
This	suggests	that	these	projects	(the	solutions)	have	come	a	relatively	
long	way	to	be	integrated	into	society.

The	span	is	larger	on	the	TRL	scale.	The	Integrated	Projects	(projects	
with	more	industrial	participation)	are,	not	surprisingly,	at	higher	levels.	
Some	of	them	have	actual	systems	proven	in	operational	environments	
and	 products	 on	 the	 market.	 Two	 NCoE	 (projects	 of	 a	 solid	 academic	
character)	–	SVALI	and	TUNDRA	–	are,	as	is	logical,	at	the	other	extreme	
of	the	TRL	scale.

DISCUSSION ABOUT 
IMPACT OF THE TRI

No	doubt,	 the	TRI	was	a	successful	programme.	 It	delivered	 in	ac-
cordance	with	the	expectations	–	and	in	some	cases	more.	The	program-
me	performed	well	on	its	overall	objectives,	in	particular	those	addres-
sing	“the	highest	quality	 in	 research	and	 innovation	by	combining	the	
strongest	Nordic	communities”	and	“strengthen	national	 research	and	
innovation	systems”.	

The	programme’s	 impact	still	ought	to	be	put	 in	some	perspective.	
It	was	indeed	the	largest	Nordic	research	programme	in	history,	but	the	
total	budget	was	still	modest	compared	to	what	the	Nordic	countries	in-
vest	individually	in	research	in	these	areas.	Just	to	take	one	example,	the	
Swedish	Energy	Agency	has	an	annual	budget	of	around	SEK1.6b	(close	
to	€160m)	for	research	and	innovation	in	the	field	of	energy	for	ecologi-
cal	sustainability,	competitiveness	and	security	of	supply	 (Government	
bill	 2016).	 The	 Agency’s	 mandate	 and	 area	 of	 support	 reflect	 a	 much	
larger	commitment	and	a	much	larger	area	than	that	of	the	TRI,	but	bud-
get	figure	does	give	a	perspective	to	the	relative	weight	of	national	and	
Nordic	investment	in	research	and	innovation,	in	related	research	areas.	
Results	and	impact	that	came	out	of	the	TRI	need	to	be	regarded	in	this	
perspective.	

While	 the	TRI	was	a	unique	effort	with	 strong	political	 backing,	 it	
was	not	enough	to	radically	change	the	Nordic	research	landscape	in	its	
target	research	area.	That	would	have	required	a	long-term	commitment	
with	subsequent	programmes	or	funding	opportunities	on	Nordic	level.	
It	would	probably	also	have	 required	a	closer	alignment	with	national	
priorities	and	funding	schemes.	This	is	an	insight	that	could	be	taken	into	
account	if	launching	similarly	ambitious	initiatives	in	the	future.

Neither	 was	 the	 creation	 of	 Nordic	 collaboration	 as	 a	 platform	 for	
increased	international	cooperation	within	the	EU	and	beyond	a	central	
aim	 for	 most	 of	 the	 projects	 and	 their	 participants.	 There	 is	 evidence	
from	some	projects	that	this	was	after	all	achieved,	but	it	was	not	neces-
sarily	a	key	driving	force	or	motivation	for	the	researchers	when	applying	
for	and	carrying	out	research	collaboration	with	funding	from	the	TRI.

The	TRI	still	had	a	clear	Nordic	added	value.	Through	the	TRI,	 real	
cross-border	 collaboration	 between	 researchers	 and	 some	 companies	
did	take	place,	including	networking	of	importance	for	PhDs	and	senior	
researchers,	 resulting	 in	 several	 examples	 of	 continued	 collaboration/
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conventional	commercial	terms.	Investment	in	RIs	brings	a	broad	range	
of	benefits	that	spread	across	wider	society	rather	than	serving	merely	
the	direct	stakeholders	(owners	and	users	of	RIs).	

In	2014,	The	Global	Science	Forum	(GSF)	set	up	an	expert	group	to	
examine	potential	priorities	for	RI	policy	that	should	be	addressed	at	the	
global	 level.	 The	GSF	 secretariat	 then	 carried	 out	 a	 review	of	 existing	
reports	and	identified	that	a	standard	impact	assessment	framework	is	
missing	and	there	is	no	agreed	model	shared	between	funding	agencies	
and/or	RIs’	organisations	to	measure	socio-economic	impact.3	Other	or-
ganisations,	including	most	recently	an	ESFRI	Strategic	Working	Group,	
are	dealing	with	these	concerns.

Currently,	 a	 heterogeneous	 set	 of	 methods	 is	 applied	 to	 capture	
the	 effects	 of	 RIs,	 most	 of	 which	 address	 standard	 economic	 impacts	
(direct	 effects)	 and	 to	 some	 extent	 economic	 multipliers.	 However,	
comprehensive	and	methodologically	demanding	studies	are	 still	 rare.	
Core	aspects	of	RI	benefits,	such	as	their	impact	on	policy,	human	and	
social	 capital	 formation	 and	 innovation,	 are	 not	 extensively	 explored.	
Moreover,	 impact	assessment	will	differ	with	scale	 (e.g.	national	mid-
scale	vs.	large	international	facilities),	type	(e.g.	different	pathways	and	
productive	interactions	for	single-sited	vs.	distributed	vs.	virtual	e-RI)	or	
discipline	(e.g.	applied	technical	science	vs.	social	sciences	and	huma-
nities	vs.	environmental	observation	platforms).4	A	fully	standardised	set	
of	performance	indicators	uniformly	applicable	to	all	RIs	is	unlikely	ever	
to	materialise:	 the	breadth	of	different	RIs	 (thematically,	conceptually,	
structurally)	does	not	appear	to	allow	for	such	a	level	of	standardisation	
in	evaluation	and	impact	assessment.	However,	a	move	towards	more	
common	frameworks	(even	if	this	does	not	extend	to	the	point	of	stan-
dard	indicators)	would	benefit	the	policy	community,	especially	in	terms	
of	comparative	endeavours	to	weigh	up	the	value	of	various	RIs.

ABSTRACT

Commonly	 agreed	 standards	 and	 methodologies	 for	 Research	
Infrastructure	 (RI)	 impact	assessment	 continue	 to	be	elusive,	
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Against	this	backdrop,	Technopolis	conducted	a	major	 impact	study	of	
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BACKGROUND – IMPACT 
ASSESSMENT OF RESEARCH 
INFRASTRUCTURES (RIS)

Research	 Infrastructures	 (RIs)	are	focal	points	 for	continuous	 inter-
action	 between	 scientific,	 technological,	 socio-economic,	 political	 and	
policy	 development.2	 But	 operating	 RIs	 requires	 a	 growing	 share	 of	
public	 funding,	 and	government	and	 research	 funding	 institutions	are	
increasingly	interested	in	the	the	added	value	that	RIs	provide.	Yet,	it	is	
difficult	 to	quantify	and	understand	returns	on	 investments	 into	RIs	 in	
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THE IMPACT STUDY OF 
THE EUROPEAN SOCIAL 
SURVEY (ESS) ERIC

The	ESS	is	an	international,	comparative	survey	of	social	and	poli-
tical	values	and	attitudes,	which	was	launched	in	2002	and	is	now	in	
its	9th	 round	of	data	collection.	 In	2013,	 it	was	given	 the	status	of	a	
European	Research	Infrastructure	Consortium	(ERIC).	In	total,	24	coun-
tries	 (including	 ‘guest’	 countries)	 participated	 in	 the	 eighth	 round	 of	
data	collection.	Since	its	inception,	over	120,000	people	have	registered	
as	ESS	users.	Around	64%	of	these	are	students,	a	further	27%	can	be	
classified	 as	 academics	 (research/	 faculty/	 PhD)	 and	 just	 under	 10%	
come	from	other	societal	domains	 (e.g.	policy,	NGOs,	businesses,	pri-
vate	individuals).

The	impact	study	of	the	ESS	ERIC5	was	undertaken	in	2016/17	as	a	
work	package	of	the	Horizon	2020	project	‘ESS-SUSTAIN’,	and	was	car-
ried	out	by	Technopolis,	with	bibliometric	analysis	by	the	Centre	for	Sci-
ence	and	Technology	Studies	(CWTS).	The	study	assessed	the	academic,	
non-academic	and	teaching	 impacts	 that	have	been	achieved	through	
the	ESS,	by	all	different	user	groups	and	in	all	ESS	member	and	observer	
countries.	It	also	assessed	how	these	impacts	came	about	(‘pathways’	to	
impact),	identified	best	practice,	and	made	recommendations	to	ensure	
the	long-term	sustainability	of	the	ESS.	This	study	presents	one	of	the	
largest	and	most	recent	endeavours	to	assess	the	impact	of	a	major	pan-
European	RI.	In	the	absence	of	an	existing	standard	approach,	we	opted	
for	a	mixed	methods	approach,	comprising:

•	 Desk	 research/	 document	 review	 of	 existing	 evaluations	 and	
impact	studies	of	the	ESS	and	other	related	material	(e.g.	 lit-
erature	on	 the	 impact	of	other	European	 research	 infrastruc-
tures)

•	 Analysis	of	ESS	user	data	(supplied	by	the	ESS	data	warehouse	
situated	at	NSD	in	Bergen,	Norway)

5	 Kolarz	P,	Angelis	J,	Krcal	A,	Simmonds	P,	Traag	V	and	Wain	M	(2017)	Comparative	Impact	Study	of	the	European	Social	Survey	(ESS)	ERIC.	Technopolis	
Group.	Available:	http://www.europeansocialsurvey.org/findings/impact
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Fig. 1:	Methods	rationale	for	the	ESS	ERIC	Impact	Study

•	 Observation/	attendance	of	events	organised	by	the	ESS	or	fea-
turing	presentation	of	ESS	data	 (e.g.	 the	3rd	ESS	conference,	
Lausanne,	July	2016)

•	 100	 interviews	 with	 internal	 stakeholders	 (National	Coordina-
tors,	General	Assembly	members,	members	of	other	ESS	adviso-
ry	boards	and	committees)	and	external	stakeholders	(academic	
and	non-academic	ESS	users)

•	 An	 online	 survey	 (n=2238)	 of	 active	 ESS	 users	 (users	 who	
logged	in	to	the	ESS	data	portal	at	least	once	in	the	12	months	
leading	up	to	the	point	of	surveying)

•	 A	short	online	survey	of	student	users
•	 Analysis	of	publication	information	captured	by	the	ESS	in	the	

‘ESS	Bibliography’
•	 Publication	 and	 citation	 analysis	 of	 ESS-based	 publications	

listed	in	Web	of	Science	(WoS)
•	 36	 case	 studies	 featuring	 detailed	 description	 of	 specific	 in-

stances	of	ESS	use	and	its	academic,	non-academic	or	teaching	
impact.

Each	 method	 step	 produced	 valuable	 information	 in	 its	 own	 right.	
However,	 there	 was	 an	 over-arching	 logic	 in	 the	 mixed-methods	 ap-
proach,	 in	that	 it	was	critical	 for	 the	study	team	to	develop	a	detailed	
understanding	of	the	benefits	that	the	ESS	brings	to	its	users	(including	
advantages	over	other	survey	resources).	These	benefits	could	be	quali-
tatively	assessed	once	the	ESS	user-base	had	been	defined	and	mapped,	
and	only	after	this	step	did	the	study	assess	what	outputs,	outcomes	and	
impacts	had	been	generated	as	a	result	of	the	benefits	brought	about	
by	the	ESS.	

The	 study	 thus	 progressed	 from	 general	 assessments	 (size	 of	 the	
user	 base,	 reasons	 for	 using	 the	 ESS)	 to	 specific	 examples	 of	 impact.	
Additionally,	 the	 study	 sequence	 helped	 develop	 an	 understanding	 of	
the	ESS,	particularly	through	the	consideration	of	‘benefits’.	These	are	
not	uniform,	but	often	differ	country-by-country,	and	highlighted	many	
unanticipated	benefits	(for	example	around	ESS	use	for	teaching),	which	
in	turn	shaped	the	selection	of	output	and	impact	indicators	later	in	the	
study.
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influences	 government	 monitoring:	 statistical	 agencies	 and	
other	entities	have	in	several	cases	drawn	on	the	ESS,	either	by	
integrating	certain	ESS	data	into	their	own	monitoring	reports,	
or	adopting	various	methodological	standards	practiced	by	the	
ESS.

Robustly	 assessing	 the	 impact	 of	 an	 RI	 doubtlessly	 has	 merits	 in		
itself:	it	ensures	money	is	well	spent	and	demonstrates	areas	of	particu-
lar	strength.	However,	the	ESS	impact	study	also	moved	beyond	descrip-
tive	to	analytical	dimensions	to	arrive	at	recommendations,	and	conside-
red	‘impact	pathways’,	i.e.	how	the	observed	impacts	were	achieved,	as	
well	as	the	drivers	and	barriers	to	impact.	

A	difficulty	in	this	task	is	that	the	impacts	of	the	ESS	are	so	varied	
that	a	short	typology	of	impact	pathways	is	almost	certainly	non-exhaus-
tive	and	prone	to	over-simplification.	Moreover,	substantial	differences	
observed	between	individual	member	countries	in	terms	of	use-intensity,	
output,	perceived	benefit	and	types	of	impact	constitute	a	further	com-
plicating	factor.	To	generate	a	better	framework	to	assist	future	impact	
optimisation	of	the	ESS,	the	study	posited	the	notion	of	‘impact	systems’.

THE USE OF IMPACT 
ASSESSMENT: MAPPING THE 
IMPACT SYSTEM OF THE ESS

Typically,	 research	 impact	 is	 thought	of	as	a	 linear	process.	 In	 the	
case	of	the	ESS,	a	generic	model	might	involve	that	a	user	first	accesses	
ESS	data	and	will	then	process	it	further.	The	ESS	data	might	be	immedi-
ately	put	to	use	as	a	teaching	resource,	replacing	other	data	sets	used	in	
the	past,	leading	to	better	teaching	materials	and	more	capable	students	
(teaching	impact).	The	ESS	user	might	use	the	data	to	do	further	ana-
lysis	and	gain	new	knowledge,	which	 is	 then	published.	The	resulting	
outputs	would	be	read,	cited,	and	drawn	on	or	 responded	to	by	other	
researchers,	leading	to	changes	in	debates	and	academic	perspectives	
(academic	impact).	Further,	the	new	knowledge	gained	through	the	ESS	
may	be	disseminated	(via	published	outputs	or	otherwise,	via	interme-
diaries	or	directly)	to	non-academic	users.	Research	users	then	draw	on	
the	information,	leading	to	debate	input,	policy	or	practice	development	
(non-academic	impact).

MEASURING IMPACTS – 
FINDINGS OF THE STUDY AND 
SUCCESS OF THE METHOD

The	methodology	was	successful	in	that	it	enabled	a	comprehensive	
picture	to	be	created	of	the	use-intensity,	the	benefits,	and	the	acade-
mic,	 non-academic	 and	 teaching	 impacts	 of	 the	 ESS	 ERIC.	 The	 study	
highlighted	 substantial	 differences	 between	 countries	 on	 a	 range	 of	
measures,	and	reached	findings	in	both	quantitative	(e.g.	user	numbers,	
institutional	concentration,	output	numbers,	citation	impacts)	and	qua-
litative	terms	(e.g.	types	of	impact,	types	of	value	added,	new	fields	and	
research	questions	enabled).	Key	identified	impact	‘highlights’	include:

•	 There	are	over	2,700	known	ESS-based	outputs,	including	1,373	
journal	articles.	817	ESS-based	journal	articles	are	listed	in	Web	
of	Science	(WoS).	22%	of	these	fall	into	the	top-10%	most	cited	
articles	 within	 their	 respective	 microfield	 (10%	 would	 be	 the	
expected	average).	Even	at	 the	 level	of	 individual	 institutions,	
ESS-based	work	almost	always	scores	higher	on	citation	met-
rics	than	is	generally	the	case	for	each	institution’s	WoS-listed	
publications	 in	 the	 social	 sciences	 overall	 (based	 on	 Leiden	
Rankings).

•	 Whilst	high-quality	and	highly	impactful	research	has	been	con-
ducted	 in	many	different	places,	there	are	several	 institutions	
that	 form	 major	 ‘hotspots’	 of	 ESS-based	 work,	 both	 in	 terms	
of	 high	 publication	 output	 and	 impact,	 and	 in	 terms	 of	 high	
student	numbers	learning	statistical	methods	via	the	ESS.	The	
Universities	of	Ghent,	Leuven,	Radboud	Nijmegen,	Tartu,	LSE,	
NTNU,	Cologne	and	Zurich	are	all	examples	of	such	clustering.

•	 Non-academic	 impacts	 appear	 in	 a	 wide	 range	 of	 different	
organisations,	often	in	government	ministries	or	agencies.	Im-
migration	and	quality	of	 life/wellbeing	are	 fields	where	many	
non-academic	 impacts	have	occurred,	but	several	other	 fields	
also	feature	non-academic	impacts,	including	law	enforcement,	
policing	and	 justice,	health	 inequalities,	 LGBT	 rights,	 children	
and	family	policy,	and	active	ageing.

•	 Impacts	 identified	 include	supporting	policy	creation	or	policy	
change,	political	agenda-setting,	as	well	as	influence	on	politi-
cal	and	public	debate	more	broadly.	Additionally,	the	ESS	often	
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ences,	whilst	others	will	place	a	far	greater	emphasis	on	quali-
tative	and	theoretical	approaches,	both	in	terms	of	research	and	
teaching.	Where	the	latter	is	the	case,	the	ESS	is	likely	to	strug-
gle	much	more	to	be	used	widely,	especially	when	quantitative	
methods	do	not	feature	strongly	on	teaching	curricula.

•	 Long	 term	sustained	 funding	of	 the	ESS	 is	an	 important	 con-
dition	 for	 impacts	 to	occur:	without	 this,	potential	users	have	
no	guarantee	of	data	availability	in	future,	which	presents	dif-
ficulties	for	establishing	the	ESS	as	a	go-to	data	source,	or	to	
use	 ESS	 data	 in	 policy	 monitoring	 activities.	 Likewise,	 many	
research	questions	or	practical	concerns	require	data	from	par-
ticular	sets	of	countries	to	be	available.	Researchers	or	practi-
tioners	often	wish	to	compare	their	country	with	other	countries	
that	are	nearby,	 so	 inclusion	of	adjacent	countries	can	be	an	
important	requirement.	This	is	especially	important	in	countries	
that	are	often	 ‘grouped’,	e.g.	 the	Baltics,	 the	Visegrad	group,	
the	Eurozone,	Scandinavia.

•	 In	each	country,	some	individuals	may	naturally	gravitate	to	the	
ESS,	but	the	national	coordination	team	has	an	important	role	
to	play	 in	 terms	of	promotion:	where	promotion	of	 the	ESS	 is	
undertaken,	user	numbers	grow,	and	so	does	the	scope	for	im-
pact.	However,	resources	for	promotion	activities	vary	between	
countries,	and	over	time.

•	 Different	 countries	 prioritise	 the	 transfer	 of	 knowledge	 from	
academia	to	practical	fields	in	different	ways,	which	in	turn	af-
fects	 the	extent	and	shape	of	 that	 transfer.	 The	UK’s	 ‘impact	
agenda’	for	instance	ensures	that	the	national	research	assess-
ment	system	rewards	cases	of	non-academic	impact,	providing	
an	incentive	to	engage	with	non-academic	domains.	However,	
such	impacts	need	to	be	based	on	excellent	research,	so	out-
puts	are	an	important	part	of	the	impact	‘pathway’.	Academics	
communicating	ESS-based	information	without	the	presence	of	
any	particular	outputs	(for	instance	by	providing	a	simple	data	
training	 workshop	 to	 a	 non-academic	 organisation)	 may	 be	
more	strongly	incentivised	in	other	systems.

Several	other	framework	conditions	were	 identified	by	the	ESS	 im-
pact	study,	mostly	through	qualitative	engagement	and	often	including	
highly	country-specific	institutions	and	norms.	When	put	together,	these	
conditions	can	be	mapped	into	an	impact	system,	which	tracks	the	pos-
sible	channels	of	ESS	use	and	impact	pathways	and	the	likely	intensity	of	
use	in	different	domains.	It	also	helps	account	for	why	various	channels	
of	use	and	pathways	to	impact	are	more	pronounced	in	some	countries	
than	in	others.	For	example,	the	ESS	is	a	particularly	valuable	teaching	
resource	 in	countries	 that	do	not	have	existing	social	surveys	as	 long-
established	teaching	tools	for	statistical	methods	in	universities.	Whilst	
this	is	characteristic	of	smaller	countries	and	those	with	weaker	research	
systems,	heavy	ESS-use	in	teaching	also	entails	a	‘generational’	effect,	
where	student	users	become	academic	or	professional	users	later	in	life;	
an	effect	likely	to	be	especially	strong	in	precisely	those	countries.

Figure	3	provides	a	generic	overview	of	the	ESS	impact	system.	The	
various	linkages	(represented	as	arrows)	may	be	stronger	or	weaker	per	
country	(even	per	topic	or	field),	or	affected	by	any	number	of	contextual	
factors	and	framework	conditions.	

Linear	models	of	 this	 type	have	been	envisaged	 in	 the	past	by	or-
ganisations	including	the	UK’s	Economic	and	Social	Research	Council.6	
Indeed,	many	impact	case	studies	conducted	as	part	of	the	ESS	impact	
study	follow	variations	of	this	generic	formula.

However,	 a	 critical	 further	 finding	 of	 the	 study	 is	 that	 such	 linear	
‘stories’	do	not	occur	in	isolation,	and	the	likelihood	of	their	incidence	is	
dependent	on	context.	The	study	identified	a	range	of	framework	condi-
tions	that	affect	the	extent	to	which	people	use	the	ESS	in	the	first	place,	
the	 purposes	 for	 which	 it	 can	 be	 of	 further	 use,	 and	 the	 overall	 ease	
with	which	 knowledge	 transfer	between	 academic	and	non-academic	
domains	can	take	place.	

Conditions	of	this	type	variously	apply	to	the	overall	organisation	and	
continuity	of	the	ESS,	the	organisation	and	activities	undertaken	in	terms	
of	 funding	 and	 at	 the	 level	 of	 national	 coordination,	 as	 well	 as	 more	
broadly	at	the	level	of	overall	academic,	policy	and	knowledge	transfer	
cultures	in	different	countries.	Research	for	the	ESS	impact	study	yiel-
ded	a	broad	range	of	such	framework	conditions,	notably	including	the	
following:

•	 Our	survey	results	show	that	non-student	ESS	users	most	com-
monly	first	became	aware	of	the	ESS	as	students.	When	used	in	
teaching,	a	generational	effect	therefore	occurs,	where	student	
users	move	on	to	becoming	academic	or	professional	ESS	users	
by	virtue	of	existing	familiarity	in	their	subsequent	academic	or	
non-academic	careers	(should	their	remit	permit	this).	However,	
the	extent	of	ESS	use	for	teaching	purposes	is	also	dependent	
on	the	availability	of	alternatives:	some	countries	have	many	ex-
isting,	high	quality	open	access	national	datasets	that	students	
can	use	to	learn,	for	instance,	about	statistical	analysis	and	sur-
vey	methods.	Other	 countries	have	 fewer	alternatives,	 so	 the	
ESS	becomes	a	more	attractive	option	for	teachers	to	use.

•	 To	 facilitate	non-academic	 impact,	a	degree	of	 ‘translation’	 is	
often	necessary.	This	can	be	in	terms	of	simple	data	presenta-
tion	(i.e.	simplifying,	visualising),	so	that	ESS	use	 in	the	news	
media	becomes	more	feasible.	ESS	undertakes	some	such	activ-
ities	centrally,	and	National	Coordination	teams	also	make	such	
efforts	in	some	countries.	Think	Tanks,	NGOs	or	other	interme-
diaries	may	undertake	further	efforts	of	this	kind,	but	different	
countries	have	different	types	and	levels	of	proliferation	of	such	
organisations.	 In	 short,	 ‘translation’	may	occur	at	central	ESS	
level,	or	at	country	level	by	NC	teams,	or	by	organisations	un-
connected	to	the	ESS.

•	 The	 notion	 of	 ‘evidence	 based	 policymaking’	 differs	 between	
countries.	Some	have	long-standing	norms	around	making	ex-
tensive	use	of	 survey	data,	others	not	 so	much.	Moreover,	 in	
some	countries	direct	use	of	data	by	ministries	or	government	
agencies	 is	 typical	 (and	 in	some	countries,	 sectoral	ministries	
even	part-fund	the	ESS	with	the	intention	of	using	ESS	data	for	
policy),	whilst	in	others	it	is	more	common	to	contract	academic	
experts	to	bring	their	knowledge	into	the	relevant	non-academ-
ic	sphere	in	person.	This	affects	the	way	in	which	policy	impact	
is	likely	to	occur.

•	 At	 the	purely	academic	 level,	 some	countries	have	more	pro-
nounced	 traditions	 of	 quantitative	 methods	 in	 the	 social	 sci-

6	 	ESRC	(2009)	Taking	Stock.	A	Summary	of	ESRC’s	Work	to	Evaluate	the	Impact	of	Research	on	Policy	and	Practice
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comparison	 on	 impact	 indicators	 between	 different	 member	 countries	
or	fields.	

In	 the	ESS	 impact	 study	specifically,	 this	approach	helped	genera-
te	 several	 findings	 that	 affected	 the	 feasibility	 of	 comparative	 perfor-
mance	assessment	between	individual	member	countries.	For	example,	
low	teaching	use	and	 few	teaching	 impacts	 in	certain	countries	are	a	
reflection	 of	 existing,	 nationally	 long-established	 teaching	 resources,	
rather	than	a	failure	of	those	countries	to	appropriately	harness	the	ESS	
for	 such	purposes.	 Likewise,	 ESS	use	 in	 countries	with	predominantly	
qualitative	traditions	in	the	social	sciences	cannot	readily	be	compared	
with	ESS	use	in	countries	where	quantitative	traditions	dominate:	in	the	
former,	 the	ESS	must	be	assessed	 in	 terms	of	whether	 it	has	brought	
around	cultural	shifts,	whilst	in	the	latter	an	expectation	of	widespread,	
high-impact	academic	work	is	more	appropriate.	The	same	principle	ap-
plies	to	countries	with	sophisticated	vs.	embryonic	cultures	of	evidence-
based	policymaking.

Mapping	impact	systems	likewise	holds	some	promise	for	compari-
son	between	different	pan-European	RIs.	The	notion	of	impact	systems	
foremost	 helps	 to	 highlight	 country-,	 topic-	 and	 RI-specific	 particulari-
ties	and	as	such	acts	as	a	warning	against	benchmarking	all	member	
countries	 of	 an	 RI,	 or	 even	 different	 RIs,	 uniformly	 and	 with	 identical	
indicators.	However,	where	benefits	and	framework	conditions	are	simi-
lar,	meaningful	comparisons	may	become	possible.	Figure	4	shows	how,	
in	 the	hypothetical	scenario	of	 two	RIs	being	assessed	with	 the	same	
system-oriented	framework,	some	‘common	ground’	may	be	identified,	
allowing	for	comparisons	on	certain	indicators	to	take	place.	The	syste-
mic	perspective	can	highlight	whether	a	certain	indicator	is	relevant	to	
both	cases,	and	whether	 system	components	mean	 that	 the	 indicator	
can	 be	 interpreted	 in	 the	 same	 way	 for	 both	 or	 whether	 adjustments	
need	to	be	made	(e.g.	if	RI1	has	a	much	larger	user	base	than	RI2	due	to	
a	broader	thematic	coverage).

Some	aspects	of	the	ESS	impact	system	cannot	readily	be	changed,	
or	will	only	change	slowly	over	time	(e.g.	an	overall	more	qualitative	or	
theory-driven	social	science	tradition	in	a	given	country,	where	survey-
based	research	is	rare	in	the	first	place).	These	factors	can	help	explain	
and	contextualise	lower	levels	of	ESS-use	or	fewer	clusters	of	ESS-based	
teaching	or	research	activity.	However,	others	can	be	affected,	such	as	
the	consistent	involvement	of	a	country	in	the	ESS,	or	the	level	of	out-
reach	and	publicity	conducted	by	the	national	coordinating	team	or	the	
inclusion	of	major	potential	data	users	in	the	coordination	(or	funding)	
itself.

KEY POINTS ON 
IMPACT SYSTEMS

The	notion	of	 impact	systems	contains	two	related	 implications	for	
the	impact	assessment	of	Research	Infrastructures	(RIs):	the	importance	
of	 contextual	 understanding	 (system	 comprehension),	 which	 needs	 to	
form	a	critical	part	of	any	standardised	approach	 to	RI	 impact	assess-
ment	and,	secondly,	the	consequent	importance	of	mixed	methods,	whe-
re	system	comprehension	shapes	indicator	selection	and	informs	scope	
for	 comparability	 –	 both	 between	 countries	 and,	 potentially,	 between	
different	RIs.

The	impact	system	can	be	mapped	for	an	RI	as	a	whole,	as	was	done	
for	the	ESS	ERIC.	For	each	participating	country	(or	indeed,	for	each	rele-
vant	field	of	research	or	practice),	particular	system	components	and	sys-
temic	strengths	or	weaknesses	can	be	highlighted.	In	the	first	instance,	
this	helps	the	formulation	of	recommendations	for	future	optimisation.	It	
also	contextualises	the	measurable	impacts	and	prevalence	(or	lack)	of	
certain	impact	types,	reducing	the	risk	of	meaningless	and	un-qualified	

Fig. 3:	The	ESS	impact	system	and	framework	conditions

Framework conditions: National coordination 

The ESS 

Framework conditions: 
The RI itself 

Data source 
grows richer 

over time 

ESS use 

National 
coordination 

Long-term 
sustained 

funding 

Consistent 
involvement of 

countries 

Funders 

Promotion/ 
publicity 

Increasing 
number of 
countries 

Teaching impact

Academic impact

Non-academic 
impact

 !sresu eb naC

By academics 

Generational effect 
(students use ESS in 

later careers) 

Use in gov’t / ministry reports & 
monitoring 

‘Translation’ 
-ESS Topline booklets 
-Intermediaries 
-Other simplifying or data 
presentation 
-News & print media 

Political/ policy / 
public debate 

By non-academics 

Research 

Outputs 

Students 
Framework 
conditions: 
Wider cultural, 
societal & 
academic norms 
(e.g. Evidence-
based 
policymaking; 
quantitative 
traditions in 
social science; 
impact agenda, 
etc.) 



ISSUE 47 |  MAY 201922

SOURCES
ESRC	(2009).	Taking	Stock.	A	Summary	of	ESRC’s	Work	to	Evaluate	the	
Impact	of	Research	on	Policy	and	Practice.

Griniece E., Reid A. and Angelis J. (2015).	Evaluating	and	Monitoring	
the	 Socio-Economic	 Impact	 of	 Investment	 in	 Research	 Infrastructures,	
Technopolis	Group.

Kolarz P, Angelis J, Krcal A, Simmonds P, Traag V and Wain M	
(2017).	Comparative	Impact	Study	of	the	European	Social	Survey	(ESS)	
ERIC.	Technopolis	Group.	Available:	http://www.europeansocialsurvey.
org/findings/impact

Moulin J.	(2016).	Workshop	on	Methodologies	and	Tools	for	assessing	
Socio-Economic	Impact	of	Research	Infrastructures,	Global	Science	Fo-
rum	(Paris,	3	November	2015).

AUTHOR
PETER KOLARZ

technopolis /group/ United Kingdom
3	Pavilion	Buildings
UK-Brighton	BN1	1EE
E:	peter.kolarz@technopolis-group.com

Fig. 4:	Using	Impact	system	mapping	for	RI	impact	assessment	and	comparison
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Methodologically,	 the	notion	of	 impact	systems	also	highlights	 the	
importance	of	mixed	methods:	quantifiable	indicators	are	critical	in	order	
to	demonstrate	the	value	of	RIs,	and	indeed	to	consider	the	comparative	
value	of	different	RIs.	However,	to	make	meaningful	judgements	of	this	
kind,	The	identification	of	output,	outcome	and	impact	indicators	must	
be	underpinned	by	qualitative	investigation.	Understanding	the	benefits	
of	an	RI	(to	all	identifiable	user	groups)	at	the	early	stages	of	the	impact	
assessment,	and	working	 in	the	 later	stages	towards	mapping	the	 im-
pact	system	has	been	shown	in	the	ESS	ERIC	impact	study	as	a	helpful	
way	 of	 directing	 these	 qualitative	 method	 components.	 When	 impact	
systems	 have	 been	 understood,	 even	 modest	 impacts	 can	 be	 suitably	
highlighted	if	they	are	known	to	occur	under	adverse	system	conditions,	
while	the	scope	for	meaningful	benchmarking	in	the	pan-European	RI-
landscape	is	strengthened.
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practical	 study	 of	 S3-implementation	 across	 the	 Alpine	 Space.	 While	
overlaps	between	 the	 two	concepts	are	evident	and	cluster	 initiatives	
are	acknowledged	in	the	relevant	literature	as	tools	in	the	context	of	S3	
(see	Ketels,	2013a),	there	is,	to	our	knowledge,	no	comprehensive	study	
on	how	clusters	are	currently	involved	in	the	practical	development	and	
implementation	 of	 S3.	 Moreover,	 practical	 implementation	 of	 S3	 with	
cluster	initiatives	is	found	to	be	far	from	trivial	and	involves	specific	chal-
lenges.	We	therefore	propose	a	novel	focus	on	the	interplay	between	S3	
and	clusters	(Chapter	I)	and	introduce	an	innovation	model	as	a	practical	
effort	to	better	integrate	cluster	initiatives	in	the	S3	process	(Chapter	II).	
The	model	 is	 a	 systematic	process	 for	 the	 regional	 and	 cross-regional	
identification	and	development	of	 transformative	activities	 (TA),	which	
is	 currently	 implemented	 across	 the	 Alpine	 Space	 in	 the	 regions	 par-
ticipating	 in	 the	S3-4AlpClusters	projectii).	We	provide	 insight	 into	 this	
practical	 experience	 to	 illustrate	 the	 proposed	 innovation	 model	 with	
examples	 (Chapter	 III)	 and	conclude	 the	paper	with	 recommendations	
for	current	and	future	policy	debates	on	S3-implementation.		

 

I. SMART SPECIALIZATION 
STRATEGIES AND CLUSTERS
THE S3 FRAMEWORK 

Smart	Specialization	Strategies	 (S3)	play	a	crucial	 role	 in	European	
regional	development	and	innovation	policy.	Article	2(3)	of	the	Common	
Provisions	Regulation	for	the	European	Structural	and	Investment	Funds	
(EU,	 2013)	 defines	 S3	 as	 intended	 “to build competitive advantage by 
developing and matching research and innovation own strengths to busi-
ness needs in order to address emerging opportunities and market deve-
lopments in a coherent manner”	 (p.	338).	As	a	practical	matter,	S3	are	
of	fundamental	importance	for	the	thematic	objective	of	“strengthening 
research, technological development and innovation”	within	the	common	
strategic	 framework	 of	 the	 European	 structural	 and	 investment	 funds	
(ESI	Funds)	(EU,	2013,	pp.	347	ff.).	As	an ex ante	conditionality	for	funds	
of	 the	European	Regional	Development	Fund	 (ERDF)	 in	 the	2014-2020	
programming	period	(see	EU,	2013,	p.	438),	they	have	become	a	common	
policy	lever	at	national	and	regional	levels	within	the	European	Union.	
While	concrete	implementation	agendas	for	S3	strongly	depend	on	re-
gional	 and	 thematic	 contexts,	 some	 recognized	 basic	 principles	 guide	
the	overall	S3	process.	The	challenge	at	the	heart	of	Smart	Specializati-
on	Strategies	(S3)	approach	is	the	need	for	regions	to	use	their	limited	

ABSTRACT

The	 ongoing	 debates	 on	 updating	 Smart	 Specialisation	 Strate-
gies	 (S3)	 in	 the	European	 innovation	policy	 framework	mainly	
focus	on	practical	implementation	challenges.	This	paper	draws	

on	 the	 specific	 experience	 from	 the	 Interreg	 Alpine	 Space	 project	 S3-
4AlpClusters,	 which	 put	 the	 interplay	 between	 S3	 and	 clusters	 at	 the	
core	of	its	conceptual	and	practical	study	of	S3-implementation	across	
the	 Alpine	 Space.	 While	 overlaps	 between	 the	 two	 concepts	 are	 evi-
dent	and	cluster	initiatives	are	acknowledged	in	the	relevant	literature	
as	tools	in	the	context	of	S3,	practical	implementation	of	S3	with	cluster	
initiatives	 is	 found	 to	 be	 far	 from	 trivial	 and	 involves	 specific	 challen-
ges.	We	therefore	introduce	an	innovation	model	as	a	practical	effort	to	
better	integrate	cluster	initiatives	in	the	S3	process.	The	model	is	a	sys-
tematic	process	for	the	regional	and	cross-regional	identification	and	de-
velopment	of	transformative	activities	(TA).	Tools	and	methodologies	for	
S3-implementation,	such	as	S3-synergy	diamonds,	entrepreneurial	dis-
covery	workshops	(EDW)	or	action	development	workshops	(ADW)	are	
valuable	individual	contributions	for	future	policy	designs.	Nevertheless,	
it	is	only	by	putting	them	into	the	context	of	a	systematic	innovation	mo-
del,	with	a	strong	focus	on	transformative	activities,	and	by	making	them	
the	levers	for	cross-regional	cooperation	and	a	systematic	involvement	of	
cluster	initiatives	in	regional	economic	development,	that	they	become	
fully	relevant	for	smart	transformation	processes	 leading	to	 innovation	
within	businesses,	new	value	chains	and	jobs	in	innovative	new	areas.

INTRODUCTION
In	the	context	of	regional	economic	development,	there	is	an	incre-

asing	 interest	 to	 identify	 industrial	 transformation	processes	 that	 lead	
to	the	emergence	of	new	value	chains	and	related	industries.	Such	pro-
cesses	can	provide	competitive	advantage	for	regions	if	they	are	timely	
identified	and	properly	supported	and	represent	huge	potentials	for	re-
gions	to	develop	and	ultimately	to	create	jobs	in	innovative	new	fields.	
In	its	communication	on	Strengthening	Innovation	in	Europe’s	Regions,	
the	European	Commission	highlights	that	globalization	requires	regions	
to	 tackle	 the	 transformation	of	 existing	economic	 structures, inter alia 
by	 designing	 Smart	 Specialization	 Strategies	 (S3)	 and	 cluster	 policies	
(European	Commission,	2017).	 This	paper	draws	on	 the	 recent	experi-
ence	from	the	Interreg	Alpine	Space	project	S3-4AlpClustersi),	which	put	
the	interplay	between	S3	and	clusters	at	the	core	of	its	conceptual	and	
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resources	 effectively	 to	 become	 and	 remain	 competitive	 in	 the	 global	
economy	(see	inter alia Foray et al.,	2009;	Foray	et al.,	2012;	Foray,	2015).	
Based	on	a	principle	of	 targeted	 spending	 (see	e.g. Enos,	 1995),	 regi-
ons	need	to	achieve	diversification	by	specializing	on	a	limited	number	
of	prioritized	economic	activities	to	take	advantage	of	knowledge	spill-
overs	 and	 economies	 of	 scale	 and	 scope.	 Successful	 diversification	 is	
contingent	on	exploiting	existing	related	variety	(see	Breschi	et al.,	2003;	
Frenken et al.,	 2007;	 Boschma,	 2017).	 In	 other	 words,	 regions	 should	
aim	at	tapping	 into	opportunities	for	transformation	to	meet	structural	
challenges	by	combining	their	existing	capacities	into	unique	innovati-
ve	activities	(smart	specialization).	Opportunities	for	transformation	are	
critical	in	the	S3	framework.	Regional	competitive	advantage	is	created	
when	opportunities	for	transformation	are	exploited	by	regions	to	com-
bine	their	existing	capacities	into	unique	new	domains	(see	Foray	et al,	
2012).	As	an	ultimate	goal,	these	activities	in	new	domains	of	opportuni-
ties	should	translate	into	structural	transformation	within	the	economy	
in	an	“accumulative	process	that	links	the	present	and	future	strengths	
of	a	regional	economy	in	a	particular	domain	of	activity	and	knowledge”	
(Foray	and	Goenaga,	2013,	p.6).	

Based	on	the	finding	that	 innovation	requires	prioritization	and	the	
provision	of	specific	capacities	and	coordination	devices	(see	e.g.	Haus-
mann	and	Rodrik,	2006),	Foray et.al. (2012)	conclude	that	“smart speciali-
sation involves making choices, leading to priority setting and channelling 
resources towards investments with a potentially higher impact on the 
regional economy” (p.	 114).	Specialization	priorities	are	best	 identified	
through	 an	 entrepreneurial	 discovery	 process	 (see	 Coffano	 and	 Foray	
(2014).		The	bottom-up	character	of	this	approach	is	crucial.	As	noted	by	
Foray	and	Goenaga	(2013),	“Entrepreneurs […] are in the best position to 
discover the domains of R&D and innovation in which a region is likely to 
excel given its existing capabilities and productive assets”	(p.5).	The	term	
entrepreneurs	is	understood	in	a	very	broad	sense	and	includes	actors	
such	as	innovative	firms,	research	leaders	from	academia,	representati-
ves	of	 the	 regional	 innovation	system	or	specialists	 from	tech-transfer	
with	knowledge	of	the	scientific	and	technological	domains	covered	in	
the	region	(see	Foray	et al.,	2012).	Once	identified,	priorities	need	to	be	
implemented.	 Foray	 and	 Goenaga	 (2013)	 note	 that	 “new	 options”	 for	
diversified	 regional	 systems	and	“emergence and early growth of new 
activities, which are potentially rich in innovation and spillovers”	should	
be	 enabled	 through	 the	 generation	 of	 “critical mass, critical networks 
[and] critical clusters”	(p.9).	In	this	process	of	creating	critical	mass,	con-
nectivity	 is	 decisive.	 Cross-sectoral	 links	 are	 key	 drivers	 of	 specialized	
technological	diversification.	It	has	to	be	noted,	that	such	links	in	related	
variety	are	not	 limited	by	 regional	borders.	Cross-regional	 cooperation	
is	a	decisive	element	in	the	endeavour	to	generate	critical	mass	in	the	
presence	of	economies	of	 scale	and	 scope	and	 indivisibilities	 in	 infra-
structures	and	other	assets.	To	quote	Foray	et al.	 (2012),	“match what 
you have with what the rest of the world has!”	(p.17).	

As	this	short	conceptual	introduction	hints	at,	there	is	obvious	com-
mon	ground	between	the	principles	underpinning	S3	and	the	abundant	
literature	on	economic	geography.	Economies	of	agglomeration	are	wi-
dely	acknowledged	as	a	key	driver	of	diversification	and	specialization	
processes	 (see	 Rosenthal	 and	 Strange	 (2004)	 and	 Cortright	 (2006)	 for	
a	comprehensive	review	of	the	economies	of	agglomeration	literature).	
The	positive	 impact	of	agglomerations	of	 related	economic	activity	on	
regional	innovation	performance	has	been	studied	extensively	(see inter 
alia Feldman	and	Audretsch,	1999;	Porter,	2003;	Feser	et al.,	2008;	Gla-
eser	and	Kerr,	2009;	Delgado	et al.,	2010	and	2014;	Neffke	et al.,	2011).	

More	particularly,	the	work	of	Michael	Porter	(Porter,	1990;	Porter,	2003;	
Porter,	2008,	Ketels	and	Keller,	2015)	established	the	concept	of	clusters	
and	cluster	initiatives	as	a	cornerstone	for	regional	innovation	policies.	
Given	 these	 apparent	 conceptual	 overlaps,	 clusters	 are	 also	 acknow-
ledged	as	tools	 in	the	context	of	S3	 (see	Ketels,	2013a).	Nevertheless,	
there	is,	to	our	knowledge,	no	comprehensive	study	on	how	clusters	are	
currently	 involved	 in	the	practical	development	and	 implementation	of	
S3.	 We	 therefore	 propose	 a	 novel	 focus	 on	 the	 interplay	 between	 S3	
and	clusters.

A BENEFICIAL INTERPLAY

As	a	“geographical proximate group of interconnected companies and 
associated institutions in a particular field, linked by commonalities and 
externalities”	 (Porter,	 2011,	p.215),	 clusters	are	of	apparent	 interest	 in	
the	development	and	implementation	process	of	S3.	More	specifically,	
we	understand	clusters	as	groups	of	companies,	mainly	SMEs,	and	other	
actors	(government,	research	and	academic	community,	institutions	for	
cooperation,	financial	institutions)	co-locating	within	a	geographic	area,	
cooperating	around	a	specialized	niche,	and	establishing	close	 linkage	
and	 working	 alliances	 to	 improve	 their	 competitiveness	 (see	 Ketels,	
2011;	Delgado	et al.,	2012).	A	cluster	initiative	is	the	organized	effort	ai-
ming	at	fostering	the	development	of	the	cluster	either	by	strengthening	
the	potential	of	cluster	actors	or	shaping	relationships	between	them.	
They	can	be	compared	to	regional	networks	and	are	usually	organized	
by	a	cluster	management	 (see	Christensen	et al.,	2012;	Ketels,	2013b;	
Lindqvist	et al.,	2003).	

The	 interplay	between	S3	and	clusters	 implies	a	 two-way	 relation-
ship	with	reciprocal	benefits	between	the	two	concepts	(Figure	1).	The	
reliance	on	specific	regional	capacities	in	S3	emphasizes	the	importance	
of	existing	local	resource	concentrations.	Cross-sectoral	connectivity,	in-
herent	in	the	cluster	concept,	is	a	crucial	determinant	for	the	creation	of	
critical	mass	for	Transformative	Activities	(see	Foray	et al.,	2012).	Moreo-
ver,	clusters	typically	reunite	the	actors	of	the	quadruple	helix,	crucial	for	
cooperative	leadership	in	an	entrepreneurial	discovery	process.	Strongly	
paralleling	the	definition	of	clusters,	Foray	(2015)	concludes	that	prefe-
rence	in	the	process	of	developing	and	implementing	S3	should	be	given	
to	a	“mid-grained level of aggregation – the level at which activities group 
together a certain number of firms and partners that collectively explore 
and discover a new pathway to transformation”	(p.3).	Finally,	clusters	are	
not	 limited	to	borders,	but	often	stretched	over	several	regions,	which	
facilitates	the	cross-regional	cooperation	often	beneficial	for	creating	cri-
tical	mass	(see	Foray,	2012).	These	considerations	emphasize	that	cluster	
initiatives,	as	an	organized	form	of	 the	cluster	concept,	are	 ideal	 tools	
to	use	in	the	process	of	developing	and	implementing	S3.	On	the	other	
hand,	clusters	are	also	recognized	as	typical	beneficiaries	and	direct	re-
cipients	of	S3-enhanced	innovation.	Indeed,	“generating a vibrant inno-
vative cluster”	is	considered	“a logical outcome”	of	S3	(Foray,	2015,	p.59).	
The	whole	process	of	establishing	and	collectively	exploring	new	areas	
of	opportunity, “will possibly form the basis for [new] local resource con-
centration”	(Foray,	2015,	p.15),	by	sparking	entrepreneurship,	spillovers	
and	innovation	at	the	cluster	level.	In	this	perspective,	clusters	are	vehic-
les	transmitting	S3-enhanced	innovation	processes	to	the	business	level,	
ultimately	 contributing	 to	 establish	 new	 value	 chains	 and	 create	 jobs	
in	innovative	new	fields.	Translated	to	the	policy	level,	this	means	that	
cluster	policies	benefit	from	being	driven	by	S3	(see	Foray,	2015,	p.59),	
a	view	confirmed	inter alia	by	Ketels	(2013a)	stressing	that	in	relation	to	
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documents	resulted	in	a	report	on	strategic	Alpine	Space	topics	for	in-
terregional	cooperation	(Meier	zu	Köcker	et al.,	2017).	The	analytical	pro-
cess	was	paralleled	by	strong	interactions	in	several	series	of	workshops	
with	all	regional	stakeholders,	including	cluster	managers,	enterprises,	
SMEs,	policymakers	and	academia	(see	Foray,	2017;	Foray	et al.,	2018).	

The	real-world	experience	with	cluster	initiatives	within	the	project	
provides	strong	evidence	on	how	the	interplay	between	S3	and	clusters	
is	currently	being	implemented	at	regional	level.	Overall,	the	results	of	
the	project	activities	confirm	the	relevance	of	the	interplay	between	S3	
and	clusters.	Clusters	are	well-acknowledged	tools	in	the	context	of	S3	
and	 cluster-based	 regional	 development	 policy	 is	 recognized	 to	 yield	
good	results.	However,	ways	and	extent	to	which	clusters	are	involved	
in	the	development	and	implementation	of	S3	vary	significantly	between	
the	studied	regions	and	reveal	untapped	opportunities	for	cluster	initi-
atives	 in	 the	process	 (see	Meier	 zu	Köcker	and	Dermastia,	2017).	Two	
elements	in	particular	have	been	identified	as	critical:	

a.	Lack	of	focus	on	transformation
The	role	clusters	can	play	to	trigger	real	transformation	process-
es	in	the	transmission	of	S3	to	the	real-world	business	level	re-
mains	insufficiently	exploited	because	of	a	lack	of	focus	on	real	
transformation	processes.	The	investigations	revealed	that	the	
scope	of	priority	areas	defined	in	S3	tends	to	be	very	broad	and	
driven	by	a	focus	on	existing	specialization,	rather	than	opportu-
nities	for	real	transformation.	If	priorities	are	defined	too	broad-
ly,	connections,	synergies,	and	spillovers	will	hardly	happen	and	
critical	mass	will	not	emerge.	As	a	result,	many	regions	tend	to	
end	up	with	similar	broad	priority	areas	and	the	intended	diver-
sification	across	 regions	 is	hampered	 (see	Meier	 zu	Köcker	et 
al., 2017).	The	practical	experience	with	S3	development	in	the	
regions	of	the	Alpine	Space	demonstrates	that	the	identification	
of	priorities	and	the	generation	of	critical	mass	is	far	from	trivial	
and	requires	appropriate	processes	and	tools	(see	also	Coffano	
and	Foray,	2014;	Nögel	et al.,	2018).	In	a	context	of	innumerable	
potential	combinations	of	existing	capacities	and	diffuse	hopes	
of	bonanza	behind	any	new	trend,	the	identification	of	transfor-
mation	opportunities	requires	a	solid	base	of	evidence	to	guide	
the	entrepreneurial	discovery	process.	Sticking	to	broad	priority	
areas,	regions	systematically	neglect	to	focus	on	transformation	
processes	in	their	S3	documents	(Meier	zu	Köcker	et al., 2017).	

b.	Lack	of	need-based	cross-regional	cooperation
Clusters	are	crucially	lacking	tools	for	need-based	interregional	
cooperation,	 which	 would	 enable	 them	 to	 contribute	 critical	
mass,	 connectivity	 and	 cross-sectoral	 links	 across	 regional	
borders.	While	the	focus	on	related	broad	priority	areas	across	
Alpine	Space	 regions	 impedes	 the	 identification	of	 real	 trans-
formation	opportunities,	it	also	represents	an	untapped	poten-
tial	and	common	ground	to	jointly	tackle	Alpine	Space	related	
challenges	(ranging	from	issues	such	as	economic	globalization	
over	demographic	change	to	energy)	through	the	development	
of	cross-regional	activities.	Regrettably,	the	analysis	conducted	
within	 the	 S3-4AlpClusters	 projecti)	 revealed	 a	 quasi-total	 ab-
sence	 of	 cross-regional	 cooperation	 to	 exploit	 such	 synergy	
potentials	 within	 the	 Alpine	 Space.	 Indeed,	 the	 business	 en-
vironments	 and	 framework	 conditions	 for	 cross-regional	 co-
operation	 tend	 to	 be	 weak,	 poorly	 aligned	 between	 regions	

S3,	cluster	policy	becomes	fully	relevant	at	a	later	stage.	In	other	words,	
meaningfully	integrating	clusters	in	the	process	of	developing	S3	opens	

Fig. 1:	Beneficial	Interplay	between	S3	and	Clusters
Source:	Authors’	elaboration.

up	vast	new	perspectives	for	clusters	in	regional	development	policy.
As	a	practical	consequence,	the	 interplay	between	S3	and	clusters	

represents	a	huge	potential	for	implementation	of	S3.	In	a	nutshell,	the	
involvement	of	clusters	into	S3	helps	to	identify	entrepreneurial	resour-
ces	and	areas	of	strategic	potential.	Located	at	an	intermediate	level	bet-
ween	individual	firms	and	broad	sectors,	clusters	typically	reflect	strong	
partnerships,	 vibrant	 communities	 and	 relevant	 connections	 between	
related	businesses,	suppliers	and	associated	institutions.	Clusters	emb-
race	all	relevant	actors	of	the	innovation	process	and	provide	important	
information	about	needs,	opportunities	and	ongoing	transformations	–	
all	essential	elements	of	S3.	In	addition,	clusters	are	not	limited	to	any	
border,	but	often	stretched	over	several	regions	where	they	can	facilita-
te	 the	 implementation	of	actions	 through	 interregional	cooperation.	 In	
short,	clusters	are	ideal	vehicles	to	transmit	S3-enhanced	transformation	
processes	to	the	business	 level	and	to	give	S3	real	 impact	 in	 terms	of	
innovation	within	enterprises,	new	value	chains	and	jobs	in	innovative	
new	fields	with	high	growth	potential.	Nevertheless,	recent	experiences	
from	the	Alpine	Space,	backed	by	studies	from	other	regions	(e.g. Nögel	
et al.,	2018),	show	that	 the	potential	of	 the	 interplay	between	S3	and	
clusters	is	not	fully	exploited	in	current	S3-implementations	efforts	(see	
Meier	zu	Köcker et al.,	2017;	Bersier	and	Keller,	2018).	

IMPLEMENTATION CHALLENGES

We	have	gathered	and	analysed	extensive	experience	of	real-world	
S3	development	and	 implementation	with	clusters	during	the	 last	 two	
years	within	the	Interreg	Alpine	Space	project	S3-4AlpClustersi).	All	11	
regions	 participating	 in	 the	 project	 have	 set	 up	 cluster	 initiatives	 and	
developed	S3	or	similar	 regional	strategiesiii).	For	all	participating	regi-
ons,	we	studied	the	role	of	clusters	in	the	implementation	process	of	S3	
and	compared	 it	with	experiences	 from	outside	 the	Alpine	Space	 in	a	
stress	test	approach	based	on	an	online	survey	of	regional	stakeholders,	
consisting	 inter alia of	 regional	 clusters	 and	 policymakers	 concerned	
with	regional	development	and	innovation	policy	(Meier	zu	Köcker	and	
Dermastia,	2017).	In	addition,	a	thorough	synergy	analysis	of	regional	S3	



ISSUE 47 |  MAY 201926

The	 lessons	 learned	 from	 the	 S3-4AlpClusters	 project	 reveal	 clear	
challenges	 in	 current	 development	 and	 implementation	 of	 S3	 in	 the	
Alpine	 Space	 (see	 Figure	 2).	 The	 systematic	 identification	 of	 priorities	
is	a	complex	exercise	requiring	new	tools	to	support	the	entrepreneurial	
discovery	process.	The	development	of	concrete	actions	is	in	many	cases	
hampered	by	the	lack	of	critical	mass.	Cross-regional	cooperation	based	
on	complementary	needs	is	critically	missing	from	the	given	framework	
conditions.	Given	the	huge	potential	of	cross-regional	cooperation	and	
cluster-based	processes,	these	challenges	represent	a	clear	call	for	ac-
tion	to	enhance	practical	implementation	of	S3.	Regions	and	their	cluster	
initiatives	need	to	be	equipped	with	a	systematic	process	for	the	devel-
opment	and	implementation	of	S3	to	boost	their	impact	on	businesses,	
new	value	chains	and	job	growth	in	innovative	new	fields.

and	completely	 lacking	focus	on	need-based	cooperation	(see	
Meier	zu	Köcker	and	Dermastia,	2017	and	Meier	zu	Köcker	et 
al.,	2017).	 	A	need-based	approach	to	cross-regional	coopera-
tion	would	be	particularly	vital	for	regions	that	are	too	small	to	
implement	structural	transformation	on	their	own.	Tapping	into	
external	capacities	and	bundling	regional	competences	would	
allow	them	to	generate	necessary	critical	mass,	especially	 for	
resources	confronted	with	economies	of	scope,	scale	and	indi-
visibilities.	 Opportunities	 for	 transformation	 are	 often	 present	
at	the	intersection	between	different	existing	traditional	indus-
tries.	Regions	 lacking	a	 strong	and	broad	 industrial	base	cru-
cially	depend	on	need-based	cooperation	to	succeed	in	gaining	
sufficient	critical	mass	 to	 implement	S3	 (see	Meier	 zu	Köcker	
et al., 2017).	

II. AN INNOVATION MODEL FOR 
TRANSFORMATIVE ACTIVITIES
OBJECTIVES

To	address	the	identified	challenges,	we	introduce	an	Innovation	Mo-
del	as	a	systematic	approach	to	implement	S3	with	clusters.	The	model	
has	three	core	objectives:

1.	 Ensure	a	focus	on	transformative	activities	(TA)
2.	 Provide	a	process	to	implement	S3	with	cluster	initiatives
3.	 Enable	cross-regional	cooperation

In	a	nutshell,	the	model	offers	a	new	perspective	for	cluster	initiatives	
and	 regions	 to	explore	capacities	and	opportunities	 for	 transformation	
and	to	develop	actions	to	create	critical	mass	 in	 innovative	new	fields	
both	 regionally	 and	 cross-regionally.	 The	 approach	 is	 a	 timely	 and	 in-
novative	 contribution	 because	 it	 directly	 addresses	 main	 obstacles	 in	
current	S3	implementation	(see	Chapter	I	above).	

Fig. 2:	Implementation	Challenges
Source:	Authors’	elaboration.

A NOVEL FOCUS ON TRANSFORMATIVE ACTIVITIES 
(TA)

The	 idea	of	 transformative	activities	 (TA)	has	been	 inherent	 in	 the	
concept	of	S3	since	the	latter	was	first	formalized	in	2009	by	Foray	et al.	
as	a	result	of	the	reflections	of	the	Knowledge	for	Growth	Expert	Group,	
established	 by	 the	 European	 Commissioner	 for	 Science	 and	 Research	
Janez	Potocnik.	Nevertheless,	 it	has	been	the	 intense	practical	experi-
ence	 with	 S3-implementation	 in	 European	 regions	 (as	 evidenced	 inter 
alia in	the	Interreg	Alpine	Space	project	S3-4AlpClustersi))	that	really	put	
the	spotlight	on	the	importance	to	focus	the	S3	process	on	TA.	Recently,	
the	concept	of	TA	has	been	more	solidly	grounded	and	is	now	recurrently	
referred	to	in	the	academic	literature	(see	Foray	et al.	2018;	Foray	2018).	
Foray et al.	(2018)	note	that	“S3 should be understood as a process aimed 
at transforming the economic structures of a region or any other geogra-
phical unit through the formation and development of new activities based 
on a combination of existing capacities on the one hand and opportunities 
for structural transformations on the other”	(p.3).	The	focus	of	S3	should	
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case	of	Lombardy,	a	stringent	transformative	activity	should	focus	on	in-
novation	capacities	for	high-tech	innovations	in	agriculture	and	integrate	
a	collection	of	concrete	actions	to	“support the absorption and adoption 
of new knowledge and technologies offered by [high tech] start- ups” (Fo-
ray,	2018,	p.13).	

Viewed	through	this	novel	TA	lens,	S3	can	be	described	as	regional	
strategies	aiming	at	 transforming	 the	economic	 structures	of	a	 region	
through	the	identification	and	development	of	transformative	activities,	
based	on	a	reflection	about	existing	capacities	on	the	one	hand	and	op-
portunities	for	change	on	the	other.	Hence,	regional	implementation	of	
S3	ultimately	consists	of	two	fundamental	practical	aspects:	on	the	one	
hand	the	 identification	of	the	 innovation	capacities	through	which	op-
portunities	for	structural	change	can	be	tackled,	and	on	the	other	hand	
the	definition	of	actions	to	develop	these	activities	in	a	given	region	(Fi-
gure	3).	The	aim	of	the	innovation	model	can	thus	be	summarized	as	a	
process	for	the	identification	and	development	of	transformative	activi-
ties	(TA),	as	defined	in	Box	1.

not	be	on	“sectors but on modes of transformation of sectors or of estab-
lishing new ones”. The	outcome	of	the	S3	process	should	neither	be	“an 
individual project nor a sector as a whole”,	but	a	transformative	activity	
(TA),	understood	as	a	“collection of innovation capacities and actions, that 
have been extracted from an existing structure or several structures, to 
which can be added extra-regional capacities and that is oriented towards 
a certain structural change” (Foray et al.	2018,	p.	1).

An	 example	 of	 what	 a	 focus	 on	 TA	 means	 in	 practice	 is	 provided	
by	 Foray	 (2017),	 documenting	 the	 experience	 from	 an	 entrepreneurial	
discovery	workshop	organized	within	the	S3-4AlpClusters	project	(Milan,	
30.05.2017).	Existing	policies	in	Lombardy	currently	support “a bunch of 
great start-ups […] inventing new high-tech products and services with 
strong application potentials in the agrifood sector”	(p.98).	Instead	of	pri-
oritizing	a	high-tech	sector	as	such,	the	idea	of	S3	suggests	to	seek	op-
portunities	for	transformation	at	cross-sectoral	intersections	in	a	policy 
“aiming at supporting the development of a real transformative activity 
[emphasis by Foray, 2017] which would likely drive structural changes – 
not only in the high tech but in the huge agrifood sector”	 (p.98).	 In	the	

BOX 1: TRANSFORMATIVE ACTIVITIES

TA: Transformative Activities	can	be	understood	as	a	collection	of	innovation capacities	and	actions	of	a	group	of	actors,	derived	from	an	
innovative	combination	of	existing	structures,	targeting	related	areas	and	having	the	potential	to	significantly	transform	existing	industries.

Source:	Authors’	definition	based	on	Foray	et	al.,	2018.

Fig. 3:	Transformative	Activities	(TA)	for	Smart	Specialization
Source:	Authors’	elaboration.
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new	fields.	To	reach	this	goal,	TA	first	need	to	be	identified	in	an	entre-
preneurial	 discovery	 process	 based	 on	 a	 solid	 base	 of	 evidence.	 They	
then	need	to	be	developed	into	concrete	actions	whose	implementation	
generates	the	necessary	critical	mass	for	structural	transformation	in	the	
region.	 Generating	 critical	 mass	 presupposes	 to	 exploit	 cross-sectoral	
links	(connectivity)	and	cross-regional	cooperation.	In	order	to	evaluate	
the	outcome	of	the	process,	the	development	of	TA	has	to	be	monitored.	
The	whole	process	should	be	a	collective	endeavor	including	all	relevant	
actors	 of	 the	 innovation	 process.	 From	 identification	 to	 monitoring	 of	
TA,	cluster	initiatives	are	thus	key	players.	They	are	located	at	a	level	of	
granularity	between	individual	firms	and	broad	sectors,	reunite	actors	of	
the	quadruple	helix,	reflect	connectivity	and	are	predestined	to	benefit	
directly	 from	S3-enhanced	 innovation	processes.	Therefore,	 the	model	
includes	methodologies	 to	 involve	cluster	 initiatives	and	enable	cross-
regional	cooperation	at	each	stage	of	the	process	(Figure	4).ii)	

A PROCESS FOR THE IDENTIFICATION AND DEVELOP-
MENT OF TRANSFORMATIVE ACTIVITIES

In	 order	 to	 operationalize	 the	 focus	 on	 transformative	 activities	 for	
cluster	 initiatives	 and	 cross-regional	 cooperation,	 we	 consolidate	 the	
fundamental	 questions	 of	 S3	 development	 and	 implementation	 into	 a	
systematic	 process	 for	 the	 identification	 and	 development	 of	 TA	 (see	
Figure	4).	Faced	by	global	competition,	regions	need	to	distinguish	them-
selves	(diversification)	in	order	to	create	competitive	advantage.	Limited	
resources	compel	them	to	specialize	on	a	limited	number	of	prioritized	
innovative	activities,	which	should	meet	structural	challenges	and	trans-
late	 into	structural	 transformation.	Thus,	 the	overall	goal	of	S3	can	be	
modelled	as	the	successful	regional	or	cross-regional	development	of	TA,	
understood	as	a	collection	of	related	innovation	capacities	and	actions	
with	sufficient	critical	mass	to	lead	to	a	structural	transformation	within	
the	economy	and	the	creation	of	new	value	chains	and	jobs	in	innovative	

Fig. 4:	Innovation	Model	for	the	Identification	and	Development	of	TA	and	the	Potential	Role	of	Cluster	Initiatives
Source:	Authors’	elaboration.

The	process	starts	with	the	generation	of	a	base	of	evidence	based	
on	qualitative	and	quantitative	analytics.	Solid	 information	on	existing	
capacities,	 clusters,	 entrepreneurial	 resources	 and	 opportunities	 for	
transformation	is	crucial	to	guide	the	subsequent	entrepreneurial	discov-
ery	process	for	the	identification	of	transformative	activities.	An	analysis	
of	the	current	role	of	cluster	initiatives	in	S3-implementation	is	a	useful	
element	 of	 such	 a	 base	 of	 evidence	 to	 set	 the	 basis	 for	 a	 systematic	
involvement	 of	 cluster	 initiatives	 in	 the	 complete	 process.	 The	 experi-
ence	 from	the	S3-4AlpClusters	projecti)	has	shown	that	 the	stress	 test	
approach	outlined	by	Meier	zu	Köcker	and	Dermastia	 (2017)	 is	a	valu-
able	contribution	to	this	effort	(see	section Implementation Challenges in	

Chapter	I	above).	Foray et al. (2018)	provide	a	comprehensive	overview	
of	the	necessary	data	for	a	regional	analysis	to	include	in	a	useful	base	
of	 evidence,	 notably	 “employment per sector / industry, sectoral loca-
tion quotients (LQ), sectoral productivity data, sectoral exportation data, 
sectoral innovation data, and regional cluster portfolios” (p.5).	 Foray	 et 
al. (2018)	 further	 note	 that	 the	 entrepreneurial	 discovery	 process	 will	
benefit	 from	a	“pre-determination of the covered field”	 (p.7).	A	way	 to	
limit	the	covered	field	and	disclose	existing	capacities	and	opportunities	
for	 transformation	 that	are	particularly	 contributory	 to	evidence-based	
entrepreneurial	discoveries	is	provided	by	Meier	zu	Köcker	et al. (2018)	
by	means	of	S3-synergy	diamonds.	Based	on	an	analysis	of	existing	S3	
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cesses	to	the	business	level	because	they	typically	embrace	all	relevant	
actors	of	the	 innovation	process	and	can	facilitate	the	implementation	
of	actions	 resulting	 in	gain	of	critical	mass	 in	 the	defined	set	of	 inno-
vation	 capacities	 (see	 Foray	 et al.,	 2012;	 Foray,	 2015).	 Since	 both	 the	
identified	transformative	activities	and	the	concrete	developed	actions	
are	unknown	ex ante the	way	in	which	cluster	initiatives	can	contribute	
to	the	implementation	of	transformative	activities	can	take	a	multitude	
of	different	 forms	and	concretizations.	Best	practices	 for	cluster	 initia-
tives	are	abundantly	available	in	the	literature	(see	e.g. Lindqvist et al., 
2013). More	specifically,	based	on	an	analysis	of	 innovation	processes	
within	cluster	initiatives	across	the	Alpine	Space,	Antonioni	et al.	(2018)	
provide	 a	 broad	 set	 of	 best	 practices	 of	 cluster	 services	 in	 support	 of	
different	kinds	of	potential	implementation	actions,	covering	transversal	
fields	such	as	education,	technology,	growth,	research	or	collaboration.	
As	noted	by	Foray	et al.	(2018),	an	entrepreneurial	discovery	and	action	
development	process	typically	involves	“success, failures and surprises” 
and	 requires “strong monitoring and flexibility mechanisms”	 (p.3)	 (see	
also	Coffano	and	Foray,	2014).	Therefore,	our	innovation	model	for	S3-
implementation	with	cluster	initiatives	finally	proposes	to	systematically	
monitor	the	roles	and	contributions	of	cluster	initiatives	at	the	different	
stages	of	the	process	and	evaluate	its	outcome.	

The	systematic	process	for	regional	and	cross-regional	identification	
and	development	of	TA,	described	 in	 the	present	 innovation	model,	 is	
currently	 implemented	 across	 the	 Alpine	 Space	 in	 the	 regions	 partici-
pating	in	the	S3-4AlpClusters	projectii).	 In	order	to	further	illustrate	the	
proposed	process,	we	provide	an	insight	into	this	practical	experience	in	
the	next	chapter.

III. PILOT EXPERIENCE 
FROM THE ALPINE SPACE

Since	 its	 start	 in	 November	 2016,	 the	 S3-4AlpClusters	 projecti)	 has	
been	gathering	experience	with	a	broad	range	of	issues	related	to	practi-
cal	S3-implementation.	In	particular,	the	project	served	as	a	testbed	for	
the	systematic	identification	and	development	of	transformative	activities	
(TA),	as	sketched	out	in	the	innovation	model	in	the	previous	chapter	(see	
Figure	4).	30	cluster	 initiatives	from	11	regions	of	the	Alpine	Space	are	
currently	involved	in	these	pilot	activities.	A	solid	base	of	evidence	was	
produced	for	all	regions.	Synergies	in	regional	S3	were	identified	and	rep-
resented	in	4	S3-synergy	diamonds	(Figure	5)	targeting	opportunities	for	
transformative	activities	related	to	major	challenges	for	the	alpine	macro-
region,	as	outlined	in	the	EU	Strategy	for	the	Alpine	Region	(EUSALP)iv):	

1.	 Economic	 globalization	 that	 requires	 the	 alpine	 region	 to	 dis-
tinguish	 itself	 as	 competitive	 and	 innovative	 by	 developing	 a	
“knowledge	and	information”	society

2.	 Demographic	trends	characterized	particularly	by	the	combined	
effects	of	ageing	and	new	migration	models

3.	 Climate	/	energy	change	and	its	foreseeable	effects	on	the	envi-
ronment,	biodiversity	and	on	the	living	conditions	of	its	inhabitants

4.	 The	specific	geographical	position	in	Europe	as	a	transit	region	
and	as	an	area	with	unique	geographical	and	natural	features,	
which	 will	 set	 the	 frame	 for	 all	 future	 developments,	 notably	
with	respect	to	mobility	(Meier	zu	Köcker	et al.,	2017).	

Drawing	on	the	generated	evidence,	all	regions	identified	and	devel-
oped	new	TA	in	a	series	of	entrepreneurial	discovery	(EDW)	and	action	

documents,	regional	priority	areas	are	depicted	as	the	cornerstones	of	
the	diamonds.	Potential	new	combinations	between	priority	areas	form	
the	axes	and	thus	illustrate	where	relevant	transformative	activities	can	
emerge	 from.	 The	 diamonds	 also	 disclose	 complementarities	 between	
regions	 with	 similar	 priority	 areas	 and	 thus	 contribute	 to	 facilitate	
need-based	cross-regional	cooperation	 in	the	subsequent	process	(see	
e.g.Figure	5	in	Chapter	III).

The	 generated	 evidence	 is	 used	 as	 an	 input	 for	 the	 identification	
and	development	of	transformative	activities	(TA)	in	an	entrepreneurial	
discovery	and	action	development	process.	Per	definition,	TA	consist	of	
innovation capacities	 and	actions	 of	 a	 group	 of	 actors	 derived	 from	
an	innovative	combination	of	existing	structures,	targeting	related	areas	
and	 having	 the	 potential	 to	 significantly	 transform	 existing	 industries	
(p.8	above,	based	on	Foray et al.,	2018).	In	consequence,	identification	
of	TA	means	to	identify,	based	on	a	reflection	about	existing	capacities	
on	the	one	hand	and	opportunities	represented	by	new	technologies	and	
challenges	 that	 can	 support	and	drive	 the	process	of	 structural	 trans-
formation	on	the	other,	a	set	of	innovation capacities	needed	for	the	
aspired	transformation	process.	As	noted	previously,	clusters	represent	
local	 resource	concentrations	of	specific	regional	capacities	and	provi-
de,	 embracing	 the	 actors	 of	 the	 quadruple	 helix,	 important	 informati-
on	 about	 opportunities	 and	 ongoing	 transformations.	 Entrepreneurial	
discovery	workshops	 (EDW)	are	acknowledged	 tools	 to	 involve	cluster	
initiatives	in	the	discovery	process	(see	Coffano	and	Foray	2014).	Foray	
et al.	 (2018)	propose	a	workshop	methodology	for	 the	 identification	of	
TA,	 which	 includes	 “representatives of clusters with a comprehensive 
knowledge of the regional cluster-ecosystem”	as	relevant	actors	(p.6).	The	
methodology	is	designed	to	assess	novel	combinations	of	“existing ca-
pacities and opportunities”,	to	evaluate	“the relatedness of projects well 
located in this capacity/opportunity space”	and	to	prioritize	and	select	a	
TA	(or	multiple	thereof)	“consisting of a set of projects based on related 
innovation capacities”	(p.10).	Meier	zu	Köcker	et al.	(2018)	document	how	
to	implement	EDW	cross-regionally	by	using	the	S3-synergy	diamonds	as	
a	basis	for	jointly	identifying	“similar transformative activities which are 
of relevance to several regions”	(p.14)	(see	e.g. Figure	6	in	Chapter	III).	In	
order	to	further	develop	the	identified	TA,	the	innovation	capacities	need	
to	be	completed	with	the	actions necessary	to	enhance	structural	trans-
formation	in	a	region.	As	noted	by	Foray	et al. (2018),	“developing and ul-
timately establishing a TA in a region requires building and gaining critical 
mass (capacity building).”	This	can	involve	a	broad	range	of	actions,	such	
as	the	“identification	of	missing	critical	inputs	which	need	to	be	privately	
or	publicly	provided	(specific	training,	research,	infrastructure),	the	de-
velopment	of	 	coordination	devices	 (such	as	platforms	or	networks)	 to	
connect	firms,	suppliers,	buyers,	technology	and	research,	the	support	
of	R&D	projects	or	the	inclusion	of	potential	adopters	of	the	innovation	
through	training,	integration	of	novel	management	practices	or	adoption	
of	new	technologies”	(p.11).	Again,	cluster	 initiatives	are	key	actors	 in	
such	a	process.	Foray	et al.	(2012)	assert	the	crucial	importance	of	cross-
sectoral	connectivity,	inherent	in	the	cluster	concept,	for	the	creation	of	
critical	mass	for	transformative	activities.	Meier	zu	Köcker	et al.	 (2018)	
lay	out	a	methodology	for	action	development	workshops	(ADW)	aiming	
at	developing	action	plans	to	create	critical	mass	for	TA	both	regionally	
and	cross-regionally,	if	access	to	extra-regional	capacities	is	needed	(see	
e.g. Figure	6	in	Chapter	III).	

Further	down	the	process,	the	developed	actions	need	to	be	executed	
regionally	or	cross-regionally	(implementation).	As	noted	above,	cluster	
initiatives	are	ideal	vehicles	to	transmit	S3-enhanced	transformation	pro-
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targeting	the	EUSALP	challenge	of	economic	globalization	(see	Figure	5,	
upper	left	quadrant)	a	potential	was	identified	for	cross-regional	coope-
ration	between	Bavaria,	Franche-Comté,	Slovenia	and	Upper	Austria	in	
the	priority	areas	of	manufacturing	and	new	materials,	and	more	parti-
cularly	in	new	technological	fields	that	may	arise	in	combination	of	the	
respective	priority	areas.	The	cross-regional	effort	drew	on	complemen-
tarities	in	regional	strengths	(lightweight	materials	/	Bavaria,	lightweight	
technology	/	Upper	Austria,	circular-economy	(materials	circle,	e.g.	cas-
cade	use	of	materials/waste)	/	Upper	Austria,	second	materials	techno-
logy	/	Slovenia)	and	shared	challenges	and	opportunities	in	lightweight	
materials,	clean-technologies,	bio-based	composites	and	wood	materials	
linked	to	the	circular	economy.	Specifically,	the	entrepreneurial	discove-
ry	process	led	to	the	identification	of	particular	innovation	capacities	for	
the	design,	production	and	recycling	of	fibre	composites	for	new	light-
weight	materials	as	a	TA	to	be	developed	cross-regionally	based	on	com-
plementary	capacities	and	needs.	In	order	to	prepare	the	development	
of	concrete	actions	 for	 this	TA	the	participating	regions	established	 in	
advance	a	brief	documentation	that	was	shared	among	the	regions	to	
establish	an	overview	on	the	involved	clusters	and	further	stakeholders,	
current	activities	and	initiatives,	specific	know-how,	new	developments,	
specific	problems	and	challenges.	The	concerned	cluster	initiatives	then	
met	for	an	ADW	to	elaborate	a	joint	action	plan.	The	process	consisted	of	
4	interactive	rounds	(round	1:	identification	of	challenges	and	competen-
ces;	round	2:	matching	challenges	and	solutions	and	prioritization;	round	
3:	action	development	phase;	round	4:	drafting	of	action	plan	including	

development	 workshops	 (ADW),	 each	 involving	 10	 to	 30	 regional	 key	
actors	 including	cluster	 initiatives,	firms,	policymakers	and	representa-
tives	of	 the	 regional	 innovation	system	 (Bersier	and	Keller,	 2018).	 The	
participants	of	the	EDW	assessed	existing	capacities	and	opportunities	
for	transformation	and	prioritized	a	set	of	related	innovation	capacities	
to	constitute	a	TA.	Action	plans	were	then	developed	in	a	series	of	ADW	
to	complete	the	TA	with	the	concrete	actions	necessary	to	gain	critical	
mass	in	the	identified	innovation	capacities	and	ultimately	establish	the	
TA	in	the	concerned	regions.		

The	character	of	the	EDW	and	ADW	and	the	applied	methodologies	
varied	among	the	different	pilot	activities	and	were	shaped	by	specific	
regional	 demands.	 All	 workshops	 had	 in	 common	 however,	 that	 they	
followed	 the	 general	 process	 of	 the	 innovation	 model	 with	 a	 strong	
focus	on	TA	and	an	active	involvement	of	cluster	 initiatives.	In	two	in-
stances,	the	pilot	activities	were	carried	out	cross-regionally.	First,	Upper	
Austria	collaborated	with	Veneto	on	the	development	of	safety,	quality	
and	food	traceability	along	the	food	value	chain.	Second,	Upper	Austria	
also	engaged	in	a	cross-regional	process	of	EDW	and	ADW	to	identify	
and	develop	TA	together	with	Bavaria,	Franche-Comté	and	Slovenia.	The	
identification	and	creation	of	a	common	understanding	on	the	TA	to	be	
further	developed	into	concrete	cross-regional	actions	and	need-based	
cross-regional	cooperation	is	a	complex	exercise.	The	use	of	S3-synergy	
diamonds	(Meier	zu	Köcker	et al.,	2017)	proved	valuable	to	detect	similar	
priority	areas	in	current	S3	and	identify	TA	for	which	the	regions	possess	
complementary	strengths	and	needs.	Based	on	the	S3-synergy	diamond	

Fig. 5:	S3-Synergy	Diamonds	for	the	Alpine	Space	Macro-Region
Note:	BAV:	Bavaria,	BW:	Baden-Württemberg,	FC:	Franche-Comté,	FR:	Canton	of	Fribourg,	LOM:	Lombardy,	PIE:	Piedmont,	S:	Salzburg,	SLO:	Slovenia,	
TN:	Trentino,	UA:	Upper	Austria,	VEN:	Veneto
Source:	Meier	zu	Köcker	et	al.,	2017.
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aging.	Figure	6	(right	side)	summarizes	this	process.	Note,	 in	 line	with	
the	definition	of	TA	proposed	in	Chapter	II	(p.7),	that	the	TA	in	question	
neither	corresponds	to	the	food	sector,	nor	the	plastics	industry	as	such,	
but	to	the	collection	of	innovation	capacities	from	groups	of	companies,	
suppliers	and	research	partners	associated	with	these	existing	sectors	
and	the	concrete	actions	they	need	to	undertake	to	specialize	in	the	de-
velopment	of	bio-based	inputs	for	the	plastics	industry.	

Both	 examples	 show	 instances	 of	 aspired	 cross-regional	 coopera-
tion	 for	 the	development	of	TA.	 In	 the	case	of	Upper	Austria,	Bavaria,	
Franche-Comté	 and	 Slovenia,	 actions	 were	 specifically	 elaborated	 to	
make	use	of	the	complementarities	among	the	four	regions	with	respect	
to	existing	resources	and	needs.	In	the	case	of	Fribourg,	capacities	from	
extra-regional	actors	were	found	crucial	for	the	development	of	collab-
orative	R&D	projects.	Both	experiences	also	emphasized	the	difficulty	to	
actually	implement	actions	for	the	development	of	TA	on	a	cross-regional	
basis.	Neither	between	the	regions	from	different	European	countries,	
nor	 between	 different	 regions	 of	 Switzerland	 did	 the	 participants	 of	
the	 workshop	 estimate	 the	 existing	 funding	 schemes	 to	 be	 sufficient	
to	support	 the	developed	cross-regional	actions.	This	 finding	 is	 in	 line	
with	Meier	zu	Köcker	and	Dermastia	(2017)	asserting	that	“aligning S3 
and related policy instruments among neighboring regions is still a chal-
lenge”	(p.24)	and	Meier	zu	Köcker	et al.	(2017)	lamenting	the	absence	of	
“dedicated support schemes”	synchronized	across	regions	for	the	devel-
opment	of	cross-regional	TA	(p.	27).

next	steps).	At	each	step,	participants	were	asked	to	document	their	con-
tributions	and	 ideas.	The	 inputs	were	discussed	after	each	 round	 in	a	
fruitful	working	atmosphere	where	ease	of	interaction	was	created.	The	
cross-regional	experience	resulted	in	an	action	plan	focusing	on	educa-
tion	efforts	for	mind-set	change,	training	on	company	level	and	mapping	
of	available	technical	solutions	(Figure	6,	left	side).	

In	 the	 Swiss	 canton	 of	 Fribourg,	 an	 EDW	 was	 conducted	 with	 re-
gional	 cluster	 initiatives	 (Swiss	 Plastics	 Cluster,	 Cluster	 Food	 and	
Nutrition,	 Building	 Innovation	 Cluster),	 research	 institutions	 (such	 as	
the	Plastics	Innovation	Competence	Center	of	the	School	of	Engineering	
and	 Architecture),	 enterprises	 and	 policymakers	 using	 the	 S3-synergy	
diamond	addressing	climate	and	energy	challenges	(see	Figure	5,	lower	
left	quadrant).	Strong	existing	capacities	were	identified	in	the	fields	of	
materials,	food	and	nutrition	and	the	construction	sector.	A	systematic	
discussion	of	opportunities	for	structural	transformation	offered	to	these	
traditional	strongholds	by	the	trend	towards	a	circular	bio-economy	led	
to	the	identification	of	a	specific	TA	to	prioritize	in	the	regional	develop-
ment	strategyii):	the	TA	should	draw	on	and	build	up	related	innovation	
capacities	necessary	to	develop	bio-based	inputs	for	the	plastics	indus-
try.	In	the	subsequent	ADW,	the	key	actors	met	to	work	on	concrete	ac-
tions	to	further	develop	the	TA	in	the	canton	of	Fribourg.	An	action	plan	
was	drafted	to	mount	collaborative	R&D	projects,	networking	activities	
and	development	of	critical	skills	between	the	clusters,	 research	 insti-
tutions	and	 regional	and	extra-regional	enterprises,	e.g. to	use	waste-
streams	from	the	local	food	industry	for	protein-based	barrier	film	pack-

Fig. 6:	Regional	and	Cross-Regional	Entrepreneurial	Discovery	and	Action	Development	
Source:	Authors’	elaboration.
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and	a	systematic	involvement	of	cluster	initiatives	in	regional	economic	
development,	that	they	become	fully	relevant	for	smart	transformation	
processes	 leading	 to	 innovation	 within	 businesses,	 new	 value	 chains	
and	jobs	in	innovative	new	areas.
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CONCLUSION AND 
RECOMMENDATIONS

This	paper	draws	on	the	recent	experience	from	the	Interreg	Alpine	
Space	 project	 S3-4AlpClustersi),	 which	 put	 the	 interplay	 between	 S3	
and	 clusters	 at	 the	 core	 of	 its	 conceptual	 and	 practical	 study	 of	 S3-
implementation	across	 the	Alpine	Space.	While	overlaps	between	 the	
two	 concepts	 are	 evident	 and	 cluster	 initiatives	 are	 acknowledged	 in	
the	relevant	literature	as	tools	in	the	context	of	S3	(see	Ketels,	2013a),	
there	is,	to	our	knowledge,	no	comprehensive	study	on	how	clusters	are	
currently	 involved	 in	the	practical	development	and	 implementation	of	
S3.	Moreover,	practical	 implementation	of	S3	with	cluster	 initiatives	 is	
found	to	be	far	from	trivial	and	involves	specific	challenges	(see	Meyer	zu	
Köcker	and	Dermastia,	2017).	We	therefore	propose	a	novel	focus	on	the	
interplay	between	S3	and	clusters	and	introduce	an	innovation	model	as	
a	practical	effort	to	better	integrate	cluster	initiatives	in	the	S3	process.	
The	model	 is	 a	 systematic	process	 for	 the	 regional	 and	 cross-regional	
identification	and	development	of	transformative	activities	(TA).	We	de-
fine	TA	as	a	collection	of	innovation	capacities	and	actions	of	a	group	of	
actors,	 derived	 from	 an	 innovative	 combination	 of	 existing	 structures,	
targeting	 related	areas	and	having	 the	potential	 to	significantly	 trans-
form	 existing	 industries	 (see	 Foray	 et al.,	 2018).	 Cluster	 initiatives	 are	
recognized	as	key	actors	in	the	entrepreneurial	discovery	and	action	de-
velopment	process	of	the	innovation	model.	

The	ongoing	debates	on	updating	the	S3	efforts	in	the	European	in-
novation	 policy	 framework	 and	 related	 regional	 innovation	 strategies	
focus	 mainly	 on	 practical	 implementation	 challenges.	 Potentially	 criti-
cal	elements	are	identified	at	various	levels	ranging	from	a	lack	of	un-
derstanding	of	the	entire	S3	concept	to	missing	compatibility	between	
S3	 and	 policy	 tools	 for	 implementation,	 missing	 political	 commitment	
to	focus	on	a	limited	field	with	high	transformative	potential,	or	a	lack	
of	 critical	 mass	 in	 terms	 of	 innovation	 actors	 and	 public	 investments.	
New	methodologies	and	tools	are	developed	for	future-oriented	regional	
analysis	and	implementation	of	smart	industrial	transformation	process-
es	(see	e.g. Nögel	et al.,	2018).	 In	a	similar	vein,	the	innovation	model	
outlined	 in	 this	paper	 is	 currently	 implemented	with	 cluster	 initiatives	
across	the	Alpine	Space	within	the	S3-4AlpClusters	projectii).	Based	on	
these	first	experiences,	we	conclude	the	paper	with	three	recommenda-
tions	we	suggest	to	consider	in	current	and	future	policy	discussions	on	
S3-implementation:

•	 The	locus	of	S3-implementation	should	shift	from	existing	prior-
ity	areas	to	new	transformative	activities	(TA)

•	 Cluster	 initiatives	 should	 be	 used	 as	 levers	 for	 regional	 eco-
nomic	development	and	take	over	active	roles	in	a	systematic	
process	to	identify	and	develop	TA

•	 Cross-regional	 cooperation	 in	 the	 identification	 and	 develop-
ment	of	TA	should	be	further	supported	by	cross-regional	syn-
chronized	funding	schemes	

Tools	and	methodologies	for	S3-Implementation,	such	as	S3-synergy	
diamonds,	entrepreneurial	discovery	workshops	(EDW)	or	action	devel-
opment	workshops	(ADW)	are	valuable	individual	contributions	for	future	
policy	designs.	Nevertheless,	it	is	only	by	putting	them	into	the	context	
of	a	systematic	innovation	model,	with	a	strong	focus	on	transformative	
activities,	and	by	making	them	the	levers	for	cross-regional	cooperation	
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Fig. A1:	The	“S3-Innovation	Model”	of	the	S3-4AlpClusters	Project
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i	 S3-4AlpClusters	
	 The	project	is	co-financed	by	the	European	Regional	Development	Fund	through	the	Interreg	Alpine	Space	programme.	It	brings	together	15	partners	from	11	

Alpine	Space	Regions	(Piedmont,	Lombardy,	the	Autonomous	Province	of	Trento,	Venetia,	Slovenia,	Upper	Austria,	Salzburg,	Bavaria,	Baden-Württemberg,	
Bourgogne-Franche-Comté,	and	the	canton	of	Fribourg),	as	well	as	their	clusters	and	10	observers.	Partners	include	private	and	public	actors	from	business	
organizations,	SMEs,	regional	and	national	authorities,	sectoral	agencies	and	academic	and	research	institutes.	

	 S3-4AlpClusters	is	led	by	Innosquare	Clusters,	the	cluster	platform	of	the	School	of	Engineering	and	Architecture	of	Fribourg,	member	of	the	University	of	
Applied	Sciences	of	Western	Switzerland.	

	 All	project	reports	cited	in	this	paper	are	available	on	the	project	website:
	 http://www.alpine-space.eu/projects/s3-4alpclusters

	 Additional	information	is	also	available	on	the	project’s	YouTube	channel:
	 www.youtube.com/channel/UCXf4dSJMZiTRCSSmaEGmMNg
ii	 The	process	laid	out	in	this	paper	is	currently	implemented	both	regionally	and	cross-regionally	under	the	label	“S3-Innovation	Model”	in	the	11	regions	

participating	in	the	S3-4AlpClusters	project	(see	Endnote	i)	above).	For	each	step	of	the	process,	dedicated	tools	are	tested	and	fine-tuned	into	a	comprehen-
sive	toolkit	for	cluster	initiatives.	Appendix	A,	Figure	A1	represents	the	“S3-Innovation-Model”,	as	it	is	currently	tested	in	the	project.	The	final	toolkit	will	be	
published	in	March	2019	and	presented	at	an	international	conference	on	March	14	in	Venice.

iii	 The	Swiss	canton	of	Fribourg,	as	the	only	project	partner	outside	the	European	Union,	does	not	have	a	formal	Smart	Specialization	Strategy	(S3).	Neverthe-
less,	certain	aspects	of	the	cantonal	strategy	for	competitiveness	do	reflect	priorities	similar	to	an	S3.	The	latest	specific	formulation	of	this	ongoing	quest	to	
define	a	cantonal	competitiveness	policy	can	be	found	in	the	cantonal	implementation	program	for	the	2016-2019	phase	of	the	Nouvelle	Politique	Regionale	
(NPR;	French	for	New	Regional	Policy),	a	nationwide	policy	framework	for	regional	development	(Etat	de	Fribourg,	2016).

iv	 More	information	on	the	EU	Strategy	for	the	alpine	region	(EUSALP):		https://www.alpine-region.eu.	
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journey	(Van	de	Ven	et	al.	1999).	According	to	these	theoretical	frames,	
the	 processes	 involved	 cannot	 be	 steered	 and	 planned	 because	 they	
generate	 new	 knowledge,	 new	 socio-technical	 associations	 and	 their	
effect	depends	on	the	progressive	alignments	of	many	heterogeneous	
elements.	 To	 paraphrase	 Van	 de	 Ven	 (2016),	 one	 cannot	 control	 such	
complex	and	uncertain	processes,	but	one	can	still	learn	to	manoeuvre	it.

With	such	 tools	and	 the	 interactions	 that	 it	can	generate,	we	also	
aim	at	favouring	exchanges	between	users	and	thus	contributing	to	the	
creation	of	 communities	of	practice	 that	will	 themselves	contribute	 to	
improving	the	approach.

2. STATE OF THE ART, 
CONCEPTS AND APPROACHES

Since	the	beginning	of	the	2010’s,	RIA	benefits	from	a	renewed	in-
terest	 (Joly	and	Matt	2017).	Although	 the	 field	 is	 still	moving	quickly,	
we	know	a	lot	on	ex post	RIA	and	relatively	little	on	in itinere or	ex ante	
assessment.	In	our	project,	we	use	the	expression	‘real	time’	to	signify	
that	what	matters	is	the	design	of	tools	for	continoues	assessment	of	the	
transformative	 capacity	 of	 research	 and	 learning	 how	 to	 ‘manoeuvre’	
for	enhancing	impact.	Such	tools	take	inspiration	of	ex post	analysis	and	
aim	to	enhance	skills	of	actors	involved	for	ex ante	or	in itinere	conduct	
of	research	activities.	Our	idea	is	that	these	tools	have	to	be	designed	to	
serve	at	different	scales,	from	the	project	level	to	the	programme	level	
or	 any	 relevant	 cluster	 of	projects.	 The	 landscape	of	RIA	proposed	by	
LERU	in	the	context	of	the	preparation	of	FP9	is	relevant	to	our	approach	
(Figure	1).

1. INTRODUCTION

This	paper	presents	an	ongoing	research	and	development	pro-
ject	to	build	research	management	tools	based	on	real-time	im-
pact	analysis	(the	toolset	is	labelled	ASIRPArt).	The	ambition	is	to	

use	the	lessons	learned	from	ex	post	research	impact	assessment	(RIA),	
building	from	the	ASIRPA	project	which	was	launched	in	2011	(Joly	et	al.	
2015,	Matt	et	al.	2017).	The	ASIRPA	approach	is	currently	implemented	
on	a	routine	base	at	the	French	public	research	organisation	INRA	(Insti-
tut	National	de	la	Recherche	Agronomique).	Therefore,	the	project	draws	
on	lessons	learned	from	ex	post	RIA	and	the	experience	of	researchers	
and	actors	involved	in	research	programming.

The	aim	of	ASIRPArt	is	to	design	an	approach	and	tools	to	help	con-
duct	research	projects	or	programmes	with	the	aim	to	amplify	impacts.	
The	 challenge	 of	 the	 current	 project	 is	 to	 develop	 management	 tools	
based	on	a	better	understanding	of	the	mechanisms	that	generate	re-
search	impact.	These	tools	will	be	coproduced	with	potential	users	(Ro-
binson	and	Rip	2013).

	 Given	 the	 uncertainty	 and	 complexity	 that	 characterise	 the	 trans-
formation	processes	 linked	 to	 research	activities,	we	do	not	 intend	 to	
design	ballistic	steering	tools	but	to	produce	tools	to	foster	learning	pro-
cesses,	coordination	and	reflexivity	of	the	actors	involved.	Our	approach	
takes	inspiration	in	different	streams	of	literature.

First,	based	on	Kuhlman	(2003),	we	consider	that	such	tools	should	
foster	 competences	 of	 the	 actors	 involved	 in	 research	 activities	 and	
research	 programming,	 as	 well	 as	 strengthen	 collective	 learning	 and	
coordination.	Second,	our	general	representation	of	transformation	pro-
cesses	linked	to	research	activities	is	inspired	by	innovation	studies,	and	
more	 precisely	 actor-network	 theory	 (Callon	 1986)	 and	 the	 innovation	

PIERRE-BENOIT	JOLY,	MIREILLE	MATT	AND	DOUGLAS	K.	R.	ROBINSON
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RESEARCH	IMPACT	ASSESSMENT:	FROM	
EX	POST	TO	REAL-TIME	ASSESSMENT

Fig. 1:	A	general	overview	of	
research	 impact	 assessment	
landscape
Source:		LERU	(2018)
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involve	potential	users	in	the	innovation	process.	However,	such	tools	do	
not	take	into	account	explicitly	the	growing	information.	Hence,	process	
analyses	such	as	ANT	and	innovation	journey	approaches	are	our	best	
candidates.	However,	 this	does	not	exclude	taking	advantage	of	other	
approaches/tools	where	relevant.

If	we	consider	the	different	approaches	and	tools	available	(Table	1),	
‘theory	of	change’	and	the	various	tools	designed	for	its	implementation	
are	widely	used.	However,	most	of	these	tools	poorly	deal	with	comple-
xity	and	uncertainty	of	research	process.	Moreover,	design	thinking	may	
help	to	stimulate	creativity	and	tools	for	co-design	are	well	adapted	to	

Table 1:	A	first	overview	of	approaches	and	tools	available	for	real	time	assessment

3. SKETCHING OUT THE 
ASIRPA (RT) APPROACH
3.1. WHAT DO WE DRAW ON? THE MAIN LESSONS 
FROM EX POST RIA (ASIRPA PROJECT)

The	lessons	learned	from	ex post	RIA	play	a	crucial	role	in	building	
the	real-time	approach.	The	“impact	pathway”	is	the	core	concept	of	the	
ASIRPA	approach.	We	adapted	this	traditional	framework	(Douthwaite	
2003)	 and	 shifted	 from	 a	 quite	 linear	 input/output	 analysis	 to	 an	 ap-
proach	where:

•	 the	process	is	divided	into	phases	that	are	qualitatively	different	
but	that	do	not	necessary	follow	a	linear	sequence;

•	 taking	 our	 inspiration	 in	 ANT,	 the	 dynamics	 are	 related	 to	
translations	 that	 allow	 to	 create	 new	 links	 between	 different	
elements	(both	human	and	non-human)	and	to	transform	and	
extend	socio-technical	associations;

•	 we	do	not	primarily	consider	‘inputs’	but	what	we	call	“produc-
tive	configurations”,	a	concept	that	aims	at	taking	into	account	
both	 the	 organisational	 complexity	 of	 the	 research	 activities	
considered	and	their	embedding	in	a	wider	context;

•	 we	focus	on	two	key	elements:	(i)	the	role	of	intermediaries	that	
play	a	key	role	in	the	dynamics	of	key	translation	processes;	and	
(ii)	 the	generalisation	or	scaling	up/out,	a	phase	 that	 is	often	
quite	problematic.

The	main	lessons	identified	were	the	following:
•	 The	complexity	of	 the	genesis	of	 impacts,	generally	produced	

by	a	set	of	activities	rarely	brought	together	in	a	single	project;	
•	 The	 importance	 and	 diversity	 of	 configurations	 of	 actors	 and	

material	resources	that	produce	impacts;	
•	 The	 identification	of	critical	points	along	the	 impact	pathway,	

with	 a	 special	 role	 of	 intermediaries	 and	 the	 process	 of	 gen-
eralization;

•	 The	 transformations	 of	 the	 network	 of	 actors	 during	 the	 pro-
cess	(an	adoption	network	is	generally	different	from	a	design	
network)
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a	 sequential,	 uncertain,	 complex	 and	 singular	 process.	 Nevertheless,	
knowledge	of	this	process	helps	to	identify	facilitating	and	blocking	fac-
tors.	This	knowledge	must	make	 it	possible	to	design	tools	to	manage	
the	tension	between	a	top-down	direction	and	bottom-up	explorations	
(Mazzucato	2018).	The	identification	of	the	targeted	transformations	and	
the	construction	of	an ex ante impact	path	must	feed	into	explorations	
that	may	have	many	sources	of	surprise	and	that	can	lead	to	revising	the	
targets	(what	Robinson	2009	has	described	as	a	reflexive	strategy	articu-
lation	support	system).	These	tools	should	enable	collective	learning	to	
be	monitored;	lessons	(and	data)	from	experiments	should	be	collected	
and	analysed.

3.3. THE PROPOSED APPROACH
The	real-time	evaluation	process	is	based	on	an	iterative	model	who-

se	main	lines	can	be	outlined	as	follows.

1. TARGET IDENTIFICATION
What	 are	 the	 anticipated	 transformations	 that	 justify	 commitment	

to	research?	What	are	the	different	issues	involved	in	these	transforma-
tions?	What	is	the	magnitude	of	these	transformations	in	the	5	dimensi-
ons	of	impact?Who	are	the	potential	users?	How	will	they	be	interested	
in/affected	by	the	transformations?

It	should	be	noted	that,	given	the	uncertainties	inherent	in	research,	
this	 target	often	constitutes	what	may	be	called	a	“rational	myth”:	an	
objective	in	which	we	must	believe	but	which	we	know	from	the	outset	
is	likely	to	change	to	a	greater	or	lesser	extent.

•	 The	role	of	the	external	context	which	can	have	facilitating	or	
blocking	effects,	and	open	or	close,	sometimes	suddenly,	win-
dows	of	opportunity

•	 The	existence	of	4	types	of	impact	paths	with	different	proper-
ties	and	effects;	

•	 The	long	temporalities	of	the	impact	(20	years	on	average	be-
tween	the	initiation	of	research	and	the	first	impacts,	with	im-
portant	variations).

3.2. THE CONCEPTS
Research	and	innovation	projects	are	characterized	by	high	levels	of	

complexity	and	uncertainty.	Acknowledging	these	essential	characteris-
tics,	the	real-time	evaluation	approach	aims	to	strengthen	the	capacities	
of	the	actors	and	the	dynamics	of	collective	action,	thus	drawing	on	two	
traditions:

•	 Developmental	 evaluation	 (Patton	 2016)	 which	 informs	 and	
guides	innovation	and	development	actions	that	take	place	in	
dynamic	and	complex	environments;

•	 Strategic	intelligence	(Kuhlman	2003)	which	aims	to	strengthen	
coordination	and	collective	learning.

Moreover,	the	approach	is	attentive	to	the	creativity	of	the	actors	and	
to	serendipity.	While	 it	 is	necessary	 for	 the	actors	 involved	 to	be	able	
to	construct	a	 theory	of	change,	 i.e.	 to	 form	an	 image	of	 the	 targeted	
transformations,	 to	 represent	 the	 impact	 paths,	 to	 identify	 the	 critical	
factors,	etc.,	it	is	essential	that	the	steering	tools	allow	great	flexibility	
and	adaptability.	The	representation	of	the	process	at	work	is	based	on	
the	analyses	of	the	innovation	journey.	Basically,	innovation	is	seen	as	

Fig 2:	The	impact	pathway	recast	in	the	ASIRPA	approach
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6. EVALUATION AT EACH STEP AND NEW LOOP
This	iterative	model	is	constructed	and	used	by	the	project	manager	

or	program	manager,	often	supported	by	project	engineering	specialists.	
It	is	usually	the	result	of	a	collective	design,	with	the	teams	involved	and,	
as	necessary,	with	external	partners	and	potential	users.	These	interac-
tions	are	based	on	tools	accessible	on	an	online	platform.

Essential point: this	is	a	sequential	approach.	The	aim	is	not	to	re-
solve	all	the	questions	from	the	outset	but	to	conduct	a	process	in	which	
the	main	stages,	qualitatively	different,	are	analysed	and	scattered	by	
internal	or	external	information	gains	from	the	project.

The	 principle	 is	 to	 identify	 the	 elements	 necessary	 to	 improve	 re-
search	contribution	in	the	present	sequence,	bearing	in	mind	the	uncer-
tainty	about	the	future.	This	distinguishes	this	approach	from	traditional	
applications	of	theories	of	change.	The	sequential	approach	takes	seri-
ously	the	uncertainty,	the	gain	of	information	during	the	process	(on	the	
state	of	the	art,	on	the	environment,	because	of	relational	learning,	etc.)	
and	the	need	to	privilege	flexibility	and	adaptability.	

At	each	stage,	we	seek	to	optimize	the	approach	by	taking	into	ac-
count	uncertainty	and	flexibility.	For	example,	regarding	the	application	
of	genomic	selection	methods	to	the	estimation	of	the	genetic	value	of	
bulls	in	milk	cattle,	proof	of	concept	will	be	sought	before	making	irre-
versible	development	investments;	this	requires	developing	a	productive	
configuration	 to	 combine	 quantitative	 genetics,	 sample	 collection	 and	
high	throughput	sequencing	skills.	The	proof	of	concept	being	done,	we	
can	enrol	actors	from	the	sectors	who	will	be	involved	in	the	co-develop-
ment	of	standardized	techniques.	For	each	project,	it	is	therefore	neces-
sary	to	set	a	transformation	objective	and	to	determine	the	sequence	of	
the	main	stages	qualitatively	different.	This	results	in	the	determination	
of	control	points,	which	leads	to	the	construction	of	project	monitoring	
dashboards	that	are	very	different	from	the	performance	indicators	ge-
nerally	used	in	change	theory	applications.

2. CONSTRUCTION OF THE IMPACT PATHWAY BY 
BACKWARD INDUCTION

Who	are	the	key	actors	and	mechanisms	involved	in	the	mainstrea-
ming	process?	What	are	the	blocking	and	facilitating	factors?

Which	intermediaries	(organisations,	technical	objects,	devices)	will	
enable	implementation	by	the	first	users?	

Who	 are	 the	 knowledge-producing	 actors?	 what	 are	 the	 adjacent	
projects	 (ongoing,	 completed,	 in	gestation),	by	whom	are	 they	carried	
out?	 what	 are	 the	 complementarities	 and	 competition	 between	 these	
projects?

3. IDENTIFICATION OF CRITICAL POINTS
What	are	the	critical	points	associated	with	the	different	stages	of	

the	impact	path?	On	whom	do	they	depend?
What	 are	 the	 influences	 of	 these	 critical	 points	 on	 the	 envisaged	

process?

4. SCENARIO CONSTRUCTION (SCRIPTS - STEPS, BI-
FURCATION)

Taking	 into	 account	 the	 main	 elements	 above,	 construct	 the	 main	
scenarios	of	the	project	(or	group	of	projects),	with	the	main	stages,	cri-
tical	points,	bifurcations.

From	this,	deduce	the	main	meeting	points	and	the	anticipated	fol-
low-up	elements.

5. STEP BY STEP DECISION AND IMPLEMENTATION

Fig 3:	A	first	representation	of	the	proposed	approach
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4. IMPLEMENTATION 
ASIRPArt	uses	a	co-design	strategy.	We	have	 formed	a	group	of	c.	

15	experts	who	represent	potential	users,	with	strong	experience	in	the	
coordination	of	big	research	projects	(e.g.	European	H2020	projects)	or	
coordination	of	research	programmes	of	clusters	of	activities.	This	wor-
king	group	will	be	involved	in	the	following	process:

1.	 Workshop 1:	User	representatives	are	invited	to	share	their	ex-
perience	 (skills,	possible	 tools...)	 in	 real	 time	and	express	 their	
needs;

2.	 Creation	of	the	prototypes	of	tools;
3.	 Workshop 2:	the	prototype	is	proposed	to	the	participants,	the	

tools	are	selected,	adapted	or,	collectively	designed;
4.	 The	methodology	and	its	tools	are	tested	by	participants	on	pilot	

cases	supervised	by	the	ASIRPA	team;
5.	 Workshop 3:	Feed	backs	on	first	use,	collective	learning

After	this	first	pilot	phase,	tools	will	be	further	developed	and	their	
use	will	be	generalised.

5. CONCLUSION
Such	an	intervention	research	project	is	a	major	opportunity	to	both	

develop	new	knowledge	on	process	approaches	of	research	and	innova-
tion	activities	and	contribute	to	key	transformations	along	the	ambition	
to	address	major	challenges.	

In	the	current	context,	where	research	impact	is	a	major	stake,	this	
project	 runs	 the	 risk	 to	 strengthen	 managerial	 practices	 that	 cherish	
short-term	efficiency,	probably	at	the	price	of	long-term	inventiveness.	A	
key	challenge	of	the	project	is	to	find	ways	to	articulate	directionality	and	
creativity,	to	favour	a	good	balance	between	exploration	and	exploitation.	
Our	choice	is	to	interact	strongly	with	actors	who	are	directly	confronted	
with	research	coordination	issues,	in	order	to	strengthen	their	skills	and	
competences	with	the	hope	that	we	will	succeed	in	transforming,	or	at	
least	managing,	the	contradiction	between	directionality	and	serenpidity.
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technology	and	was	called	a	technology	policy.	One	target	of	the	policy	
was	material	goods	product	innovations	and	technological	process	inno-
vations.	At	the	end	of	the	2000s,	it	turned	into	a	broad-based	innovation	
policy	(TEM,	2009).	

During	the	recession	in	the	early	1990s,	there	was	an	acute	need	to	
find	 new	 tools,	 as	 Finnish	 industry	 became	 uncompetitive	 in	 Western	
markets	and	unemployment	grew	rapidly.	In	the	mid-1990s,	with	recov-
ery	already	on	its	way,	the	chosen	policy	concept	was	to	adopt	intensive	
technological	growth,	which	became	a	guideline	in	the	Finnish	science	
and	technology	policy.	Another	concept	was	to	combine	the	national	in-
novation	system	with	a	knowledge-based	society,	which	was	also	called	
“The	Finnish	Model”	(Lemola,	2003).	

At	 the	 end	 of	 the	 2000s,	 a	 new	 innovation	 policy	 concept	 was	
launched	as	a	broad-based	innovation	policy.	This	concept	revisited	the	
definition	of	technological	innovations	in	particular	and	started	to	focus	
on	non-technological	innovations.	The	diffusion	of	technologies	and	ser-
vice	innovations	in	particular	to	society	and	the	economy	was	considered	
a	main	driver	of	policy	actions.	 The	concept	also	 concentrated	on	 the	
capacity	to	absorb	and	utilize	innovations	produced	outside	Finland	be-
cause	only	one	percent	of	innovations	are	created	in	Finland,	and	small	
open	economies	should	integrate	their	innovation	actors	in	research	and	
industry	more	deeply	into	global	innovation	networks	(TEM,	2009).

In	large-company-led	networks,	interventions	were	carried	out	using	
the	 cluster-based	approach.	 The	 focus	was	on	 improving	 research-led	
competitiveness	 in	 rapidly	 integrating	global	markets.	The	main	policy	
tool	was	the	Strategic	Centers	for	Science,	Technology	and	Innovation	
(SHOKs)	 concept	 launched	 in	2007.	SHOKs	were	 cluster-based	public-
private	partnership	organizations.	The	main	 idea	was	 to	accelerate	 in-
novation	processes	and	renew	industrial	clusters	led	by	large	companies	
from	 traditional	 industries.	 One	 idea	 of	 the	 SHOKs	 was	 to	 apply	 new	
methods	of	cooperation	especially	among	applied	research	and	 indus-
trial	companies	but	also	to	improve	international	co-operation	and	sup-
port	to	develop	absorption	capacity	in	Finland	(TEM,	2013).	To	support	

1. INTRODUCTION
The	 aim	 of	 this	 paper	 is	 to	 present	 ideas	 for	 the	 framework	 that	

should	be	used	 to	evaluate	 the	work	carried	out	by	a	new	Finnish	 in-
novation	funding	and	export-promoting	organization,	Business	Finland.	
The	evaluation	framework	described	in	this	paper	includes	both	impact	
analysis	at	the	agency	level	and	its	implications	for	decision	making	at	
the	policy	 level.	 It	 is	 a	 challenge	 to	modify	 traditional	 impact	analysis	
of	R&D	and	innovation	funding	into	innovation	policy	actions	that	may	
improve	the	internationalization	of	the	Finnish	innovation	environment.	
New	 terms	 in	 this	 context	 are	 export	 promotion,	 trial	 platforms	 and	
world-class	 ecosystems,	 and	 traditional	 terms	 are	 radical	 innovations,	
productivity	and	renewing.1

The	structure	of	the	paper	is	as	follows.	Section	2	describes	the	evo-
lution	of	Finnish	innovation	policy	from	a	technology-oriented	policy	to	
a	broad	view	of	innovations	and,	finally,	to	an	innovation	and	internati-
onalizing	policy	mix.	Sections	3	and	4	explain	the	purpose	and	metho-
dology	 of	 the	 paper.	 In	 section	 5,	 we	 present	 the	 potential	 effects	 of	
Tekes	impact	assessments	on	the	Business	Finland	model,	showing	new	
outcomes	of	the	evaluation	framework	and	evidence	of	the	additionality	
of	public	R&D	and	innovation	funding	and	export	promotion.	Section	6	
concludes	the	paper.

2. BACKGROUND
Finnish Innovation Policy in 1990-2010

Innovation	policy	in	Finland	focuses	on	improvements	in	human	capi-
tal	and	R&D	that	accelerate	renewal	and	productivity	 in	the	economy.	
One	target,	established	in	the	1980s,	was	to	build	a	national	innovation	
system.	In	general,	a	system	is	run	by	public	organizations	that	influence	
the	 development	 and	 diffusion	 of	 technology	 and	 innovations.	 During	
the	1980s	and	90s,	industrial	R&D	spending	grew	faster	in	Finland	than	
in	other	OECD	countries.	 In	 the	1990s,	 the	policy	 targeted	changes	 in	
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NEW	EVALUATION	FRAMEWORK	IN	
FINNISH	INNOVATION	POLICY

1	 Definitions	used	in	the	paper:
 Platform
	 A	platform	is	a	model	in	which	organizations	diagnose	problems,	identify	opportunities	and	find	ways	to	achieve	their	goals	together.	A	platform	creates	

value	by	facilitating	exchanges	between	two	or	more	interdependent	groups,	usually	multiple	buyers	and	sellers.	Successful	platforms	have	a	tendency	to	
disrupt	existing	markets	and	institutions	in	significant	ways.	

	 Ecosystem
	 An	ecosystem	is	a	solution	entity	supported	by	interacting	actors	(public	sector,	companies,	research	organizations	and	individuals),	which	is	self-organized	

around	a	focal	idea,	actor	or	platform	–	mainly	digital	–	creating	value	for	its	clients	and	participants	in	the	entity.	
	 Radical innovation
	 A	radical	or	disruptive	innovation	is	an	innovation	that	has	a	significant	impact	on	a	market	and	on	the	economic	activity	of	firms	in	that	market.	This	concept	

focuses	on	the	impact	of	innovations	as	opposed	to	their	novelty.	The	innovation	could,	for	example,	change	the	structure	of	the	market,	create	new	markets	
or	render	existing	products	obsolete	(OECD,	Innovation	Policy	Platform).
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by	pointing	out	the	changes	 in	the	model	by	questioning	what	should	
be	 taken	 into	 account	 in	 carrying	 out	 evaluations;	 third,	 the	 evalua-
tion	framework	should	reveal	areas	where	new	innovation	policy	tools	
make	a	difference,	 i.e.,	considering	the	increase	of	 inputs	and	outputs	
defined	as	productivity	and	acceleration	of	company	growth	and	inter-
nationalization.	In	the	current	innovation	policy	set-up,	this	is	supposed	
to	strengthen	the	economic	performance	of	the	business	sector	and	pro-
vide	the	largest	benefits	to	the	economy	and	society	in	the	long	term.

4. METHODOLOGY
The	aim	of	R&D&I	funding	is	to	generate	sustainable	economic,	so-

cial	and	environmental	development	and	improve	the	net	wellbeing	of	
society.	 To	 implement	 these	 impacts	 and	outcomes,	 Tekes	has	a	 long	
tradition	of	impact	assessment.	The	Tekes	impact	model	includes	three	
main	theoretical	factors.	The	first	is	market	failures,	i.e.,	when	the	private	
sector	(especially	startups	and	SMEs)	does	not	receive	sufficient	funding	
to	 solve	 puzzles	 that	 the	 market	 economy	 cannot	 solve	 and	 moreover	
does	not	invest	enough	in	climate	change,	health	care,	etc.,	to	achieve	
societal	goals.	The	second	 is	additionality	 (inputs,	behavioral,	outputs,	
impacts),	as	expressed	for	example	by	Georghiou	et	al.	 (2002),	namely	
that	if	the	public	sector	intervenes	it	should	have	an	additive	impact	on	
the	private	sector	and	society	as	a	whole.	The	third	is	spillover	theory,	
which	highlights	that	there	is	a	lack	of	ideas	in	the	market	and	that	the	
public	sector	can	support	R&D	and	innovations	by	carrying	out	co-oper-
ative	projects	 that	 increase	 the	creation	of	new	knowledge	and	 ideas	
in	the	economy.	The	genesis	of	spillovers	indicates	that	the	public	sec-
tor	should	also	correct	system	failures,	as	actors	need	sufficiently	large	
networks	 to	 contribute	 to	 the	 formation	 of	 spillovers.	 When	 consider-
ing	export-promoting	services	we	need	to	add	two	assumptions,	which	
should	be	taken	into	account	when	evaluating	these	services	in	the	fu-
ture.	The	first	assumption	is	bounded	rationality,	namely	that	companies	
accelerate	the	costs	of	gathering	and	processing	information	and	have	
no	resources	to	generate	 it	at	 the	company	 level.	Another	assumption	
that	 is	 linked	 to	bounded	 rationality	 is	 information	 failure:	SMEs	have	
biased	information	with	regard	to	their	export	possibilities	in	the	global	
market.	By	considering	the	costs	and	benefits	of	 these	outcomes,	 it	 is	
beneficial	for	the	economy	to	produce	such	information	by	using	public	
services.	The	goal	of	these	services	is	to	broaden	the	growth	mentality	
and	understanding	of	new	global	challenges	in	SMEs.

4. ANALYSIS OF EVALUATION 
FRAMEWORK

The	 next	 step	 is	 to	 describe	 a	 paradigm	 change	 in	 the	 evaluation	
framework.	We	use	the	main	objectives	of	Tekes	and	Business	Finland	as	
an	example	to	explain	the	changes	in	the	framework.	These	changes	can	
be	interpreted	as	resulting	first	from	the	sluggish	growth	in	the	export	
sector	and	second	from	the	government	financial	cuts	that	induced	the	
modifications	in	the	innovation	system.	If	we	look	at	the	key	areas	in	the	
strategies	 implemented	by	Tekes	 in	2005	and	2011,	 the	 focus	was	on	
cluster-based	innovation	policy.	Industry	dynamics,	continuous	renewal	
and	co-operation,	internationalization	and	impacts	on	the	economy	and	
society	were	explained	through	clusters.	Clusters	were	seen	as	constant-

knowledge	diffusion,	 the	University	 Inventions	Act	came	 into	effect	 in	
January	 2007.	 The	 new	 legislation	 along	 with	 the	 introduction	 of	 the	
new	University	Law	(2010)	allowed	universities	to	act	more	freely	to	ac-
quire	 external	 funding	 and	 organize	 their	 activities.	 It	 also	 transferred	
IPR	 rights	 to	universities,	 as	before	 the	act	all	 inventions	belonged	 to	
the	inventors.	The	reform	increased	universities’	incentives	to	co-operate	
with	companies	and	motivated	them	to	take	action	with	regard	to	the	
commercialization	of	research.

CHALLENGES OF INNOVATION POLICY IN 2010S
After	the	2008	financial	crisis,	innovation	policy	faced	new	challeng-

es	as	 the	Finnish	economy	was	stuck	 in	sluggish	growth	for	10	years.	
During	 the	 recession,	 neither	 fiscal	 nor	 monetary	 policy	 were	 able	 to	
solve	 the	 rigidities	of	 the	Finnish	export	 sector.	Moreover,	 the	Finnish	
government	made	drastic	cuts	to	public	research	and	innovation	fund-
ing	during	the	period	from	2011-2017.	The	financial	cuts	decreased	co-
operation	between	applied	research	and	companies	in	particular.	More-
over,	 the	government	budget	cuts	 in	2015	 included	the	termination	of	
the	public	SHOK	funding,	and	the	SHOKs	program	was	closed	in	2016.	
Another	change	in	the	Finnish	innovation	system	was	to	merge	two	pub-
lic	organizations,	Tekes	and	Finpro.	Tekes	–	the	Finnish	Funding	Agency	
for	 Innovation	 –	 had	 been	 the	 most	 important	 publicly	 funded	 expert	
organization	for	financing	research,	development	and	innovation	in	Fin-
land.	The	goal	of	Tekes	was	to	boost	wide-ranging	innovation	activities	
in	research	communities,	industry	and	service	sectors.	Business	Finland	
(BF)	was	created	on	January	1,	2018,	with	 the	aim	of	combining	R&D	
and	 innovation	funding	with	 internationalization	services	and	 invest-in	
activities.	

Since	the	financial	cuts,	Finnish	innovation	policy	has	focused	more	
vigorously	on	the	concept	of	innovation	environment,	which	encourages	
companies	 to	enhance	 innovations,	 renewal	and	 international	growth.	
Therefore,	Finland	should	revive	value	added	and	enhance	economic	di-
versification	in	the	future	by	improving	the	internationalization	of	SMEs.	
As	the	OECD	(2017)	puts	it,	“Finland	needs	to	tap	new	sources	of	growth	
based	on	new	and	sustainable	export	strengths,	as	well	as	by	 revital-
izing	traditional	industries,	fostering	their	capability	to	compete	globally	
through	new	economic	competences	and	value	added.	This	transforma-
tion	will	require	Finland	to	engage	more	in	‘radical	innovation’	and	be-
come	more	effective	in	utilizing	its	valuable	knowledge	capabilities	and	
transforming	them	into	globally	competitive	innovation.”	In	the	applied	
research	and	innovation	sector	the	policy	places	particular	emphasis	on	
the	fields	of	i)	wellbeing	and	healthcare,	ii)	bioeconomy	and	clean	tech-
nologies,	and	iii)	digitalization	as	new	sources	of	growth.

3. PURPOSE OF THE PAPER
A	goal	of	this	paper	is	to	present	a	new	impact	analysis	framework	

for	the	new	Finnish	innovation	and	internationalization-promoting	orga-
nization	called	Business	Finland.	A	challenge	is	to	build	tools	to	evaluate	
innovation	policy	actions	to	improve	export	and	other	global	actions	as	
well	as	productivity	in	the	Finnish	innovation	sector.	

Therefore,	the	aim	is	to	combine	three	aspects:	first,	how	to	modify	
the	Tekes	impact	model	such	that	it	measures	both	innovation	and	in-
ternationalization-promoting	activities;	second,	to	discuss	 impact	goals	
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INPUTS AND ACTIVITIES
In	Finnish	innovation	policy,	there	are	only	two	funding	mechanisms:	

grants	and	 loans.	The	 third	widely	used	mechanism,	 tax	 incentives,	 is	
missing	in	Finland.	In	recent	years,	increasing	numbers	of	OECD	coun-
tries	have	introduced	tax	incentives	as	a	primary	innovation	policy	tool.	
Many	international	studies	show	that	tax	incentives	have	achieved	va-
rying	results.	The	general	finding	is	that	the	increase	in	funds	invested	
in	companies’	innovation	activities	has	been	at	least	equal	to	the	tax	in-
centive.	In	other	words,	tax	incentives	miss	the	link	that	would	create	in-
centives	for	companies	to	increase	their	own	R&D	funding	more	than	the	
amount	of	the	tax	incentive.	For	example,	Romer	(2000)	remarked	that	
designed	grants	are	better	tools	than	tax	incentives	because	government	
agencies	 need	 to	 identify	 interventions	 that	 are	 better	 than	 what	 the	
market	 would	 implement;	 then	 the	 targeted	 grant	 programs	 could	 be	
socially	valuable.	The	only	argument	for	using	tax	incentives	is	that	they	
are	easy	to	use.	

The	main	question	is	to	ensure	that	public	R&D	funding	adds	to	the	
R&D	inputs	by	the	companies	and	does	not	even	partially	crowd	out	the-
se	inputs	(Georghiou,	2002).	Mostly	the	assumption	of	crowding	out	has	
been	refuted	by	research	results.	Ali-Yrkkö	(2008)	and	Einiö	(2014)	found	
that	 public	 R&D	 funding	 increases	 companies’	 own	 R&D	 investments.	
Moreover,	Pajarinen	et	al.	(2016)	reported	that	public	R&D&I	funding	to	
startups	does	not	crowd	out	private	venture	capital	funding.	In	addition,	
several	 international	 studies	 show	 that	 public	 R&D	 funding	 increases	
corporate	 investment	 in	R&D	 instead	of	crowding	 it	out.	Mostly,	 input	
additionality	can	be	explained	by	a	market	failure	in	SMEs.	

At	 the	 input	 level,	 new	services	have	been	added	 to	 the	Business	
Finland	(BF)	impact	model.	The	aim	of	the	company	growth	services	is	
to	 increase	 company	 contacts	 abroad.	 When	 considering	 ecosystems	
and	 invest-in,	 BF	 services	 should	 recognize	 potential	 new	 ecosystems	
and	attract	new	players	to	Finland.	Goals	have	been	set	to	attract	both	
national	and	international	companies	to	invest	in	Finland	with	renewed	
capabilities	 to	 act	 in	 value	 networks.	 Evaluation	 of	 BF	 services	 needs	
new	 tools	 because,	 first,	 intervention	 is	 a	 continuing	 process	 and	 is	
more	unobserved	than	funding	decisions,	and	second,	 there	 is	a	need	
to	collect	exact	data	on	how	services	have	direct	or	indirect	influence	on	
company	behavior.

DIRECT RESULTS AND IMPACTS ON SOCIETY
The	 ultimate	 goal	 for	 direct	 results	 in	 public	 R&D	 and	 innovation	

funding	is	to	improve	productivity	in	the	private	sector.	Solid	growth	in	
productivity	enhances	companies’	capability	 to	compete	 in	 the	market	
and	accumulates	wealth	by	 increasing	the	country’s	ability	 to	 fund	 its	
welfare	services.	The	rise	in	productivity	 is	based	on	intangible	invest-
ments	and	innovations.	A	new	product,	service	or	method	that	produces	
economic	or	social	benefits	defines	success	in	innovation.	

When	public	R&D	and	innovation	funding	has	a	positive	impact	on	
the	number	and	quality	 of	R&D	projects	 in	 companies,	 the	outputs	of	
companies	and	their	business	performance	ultimately	also	improve.	Se-
veral	outputs	signal	 improved	productivity.	 In	the	Tekes	 impact	model,	
the	outputs	were	measured	as	growth	of	new	companies	and	business	
areas	as	well	as	utilization	and	spillovers	of	new	knowledge.	Moreover,	
outputs	can	take	the	form	of	publications,	patents,	licenses	or	new	ser-
vices	and	processes.	The	business	performance	of	companies	(measured	
as	sales	or	turnover)	is	a	result	of	these	new	products,	processes	or	ser-
vices,	which	may	improve	productivity.		

ly	renewing	sets	of	actors	 looking	for	new	partnerships	and	value	cre-
ation	at	global	and	multidisciplinary	levels.	Based	on	the	cluster	policy,	
there	were	three	main	objectives	for	funding.	

•	 The	 first	objective	was	productivity and renewal,	whose	 focus	
was	to	examine	the	impacts	of	Tekes	activities	on	the	productiv-
ity	 of	 Finnish	 companies	 and	 on	 the	 renewal	 of	 the	 business	
sector.	 The	 main	 findings	 on	 the	 productivity	 of	 SMEs	 were	
linked	to	time	lags	and	spillovers.	The	direct	results	of	innova-
tion	activity	in	companies	can	be	found	after	a	time	lag.	The	re-
sults	manifest	themselves	as	impacts	that	promote	productivity	
and	renewal	and	as	impacts	that	spread	outside	the	company	
(Valtakari	et	al.,	2010).	

•	 The	 second	 objective	 was	 wellbeing and environment, where	
the	aim	was	to	measure	Tekes’s	success	 in	promoting	 its	 tar-
gets	related	to	societal	wellbeing,	the	environment,	and	climate	
change.	It	was	reported	that	Tekes	was	able	to	promote	innova-
tions,	which	had	a	positive	societal	impact	with	regard	to	this	
objective.	Nevertheless,	 it	was	stated	that	Tekes	had	 little	 in-
fluence	on	 the	broader	 implementation	of	 the	outcomes.	 It	 is	
largely	 beyond	 the	 reach	 of	 the	 activities	 of	 Tekes	 to	 exert	 a	
direct	 impact	on	societal	wellbeing,	the	environment,	and	the	
prevention	of	climate	change	(Hjelt	et	al.,	2012).	

•	 The	 third	 objective	 was	 capabilities, and	 it	 assessed	 the	 role	
of	 Tekes	 in	 generating	 innovation	 capabilities	 in	 the	 Finnish	
economy.	Halme	et	al.	(2015)	found	that	Tekes	succeeded	well	
in	 improving	 different	 types	 of	 capabilities.	 On	 average,	 the	
highest	impact	was	on	networking,	whereas	the	impact	on	in-
ternationalization	activities	was	weak.	However,	the	differences	
between	impacts	on	various	capabilities	should	be	studied	care-
fully	and	compared	to	general	targets	such	as	the	development	
of	renewing	industries.

STRATEGIC OBJECTIVES OF BUSINESS FINLAND
As	of	2018,	Business	Finland	has	 two	strategic	objectives:	1)	Global	

Growth	 for	Companies	and	2)	World	Class	Ecosystems	and	Competitive	
Business	Environment	 (Invest-In).	Business	Finland’s	strategy	 is	 twofold:	
it	enables	companies	to	grow	internationally	and	create	world-class	busi-
ness	 ecosystems	 and	 a	 competitive	 business	 environment	 for	 Finland.	
Therefore,	its	first	goal	is	to	create	new	growth	by	helping	businesses	go	
global	and	by	supporting	and	 funding	 innovations.	 Top	experts	and	 the	
latest	research	data	enable	companies	to	seize	market	opportunities	and	
turn	 them	 into	 success	 stories.	 When	 considering	 the	 second	 strategic	
goal,	ecosystems	and	business	environment,	Business	Finland’s	role	is	to	
support	the	creation	and	renewal	of	business	ecosystems.	Moreover,	 its	
focus	is	to	strive	to	have	the	best	competences	and	talent	available.	Finally,	
its	goal	is	to	drive	co-operation	between	public	and	private	players	and	fa-
cilitate	joint	industry	actions	for	selected	potential	world-class	ecosystems.

When	 considering	 objectives,	 one	 can	 remark	 that	 the	 innovation	
process	has	a	long	time	span.	Outputs	and	business	results	only	mani-
fest	themselves	a	few	years	after	the	project	has	ended.	Development	
of	an	idea	into	a	product	or	service	and	its	commercialization	may	take	
as	long	as	over	ten	years,	depending	on	the	technology	sector.	Howe-
ver,	the	time	span	can	also	be	short.	For	example	in	the	ICT	sector	and	
especially	in	the	mobile	game	industry,	the	innovation	process	can	take	
only	several	months,	and	after	this	time	span	the	opportunity	to	enter	
the	market	is	over.	
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role	in	global	ecosystems.	Therefore,	societal	benefits	are	dependent	
on	straightforward	goals	related	to	SME	export	growth	and	the	multi-
faceted	role	of	ecosystems.	

Business	Finland’s	impact	model	based	on	direct	results	and	impacts	
on	society	needs	several	improvements.	One	of	the	challenges	for	asses-
sing	the	impact	of	R&D	and	innovation	funding	and	export	promotion	is	
related	to	the	impact	on	broad	changes	in	ecosystems	of	digitalization,	
cleantech,	bioeconomy,	health	and	finally	wellbeing	at	the	macroecono-
mic	level.	From	the	evaluator	point	of	view,	evaluations	need	new	tools	
to	 understand	 vertical	 and	 horizontal	 interconnections	 of	 ecosystems	
and	their	relevancy	at	the	level	of	the	whole	economy	and	society.	Wit-
hout	these	improvements,	there	is	a	danger	that	the	final	impact	results	
and	recommendations	will	miss	the	link	between	ecosystem-level	spill-
overs	and	the	strategic	decision-making	at	the	agency	and	policy	level.	
Therefore,	we	need	more	explicit	ecosystem-level	methods	whereby	eva-
luators	could	focus	on	Business	Finland	strategic	objectives.	Moreover,	
ecosystems	 are	 based	 on	 the	 platform	 economy,	 and	 these	 platforms	
need	to	be	sufficiently	connected	to	global	demand	at	 the	early	stage	
that	they	can	become	competitive	in	the	global	environment.	

5. CONCLUSIONS
The	aim	of	 this	paper	was	 to	demonstrate	 the	 revisited	evaluation	

tools	that	are	needed	to	respond	to	the	demands	of	internationally	ori-
ented	innovation	policy.	These	demands	are	challenging	because	tradi-
tional	R&D	and	innovation-based	impact	models	underline	market	fail-
ures	and	dynamic	aspects	of	spillovers.	Therefore,	clear	innovation	and	
internationalization	logics	seem	to	be	ambiguous.	One	main	challenge	is	
to	verify	the	internationalization	logic	in	the	innovation-based	additional-
ity	model.	A	question	 is	whether	we	can	solve	the	problem	by	adding	
theoretical	aspects	of	bounded	rationality	and	asymmetric	 information	
to	describe	a	justification	for	intervention.	Another	pathway	is	to	build	
a	 link	 between	 innovation	 and	 internationalization,	 such	 that	 export-
promotion	services	boost	growth-seeking	innovative	companies’	access	
to	the	global	markets.	Once	this	puzzle	is	solved	it	will	be	easier	to	plan	
new	services	for	innovation-based	platforms	and	ecosystems.
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whole	economy	(Takalo	et	al.,	2013;	Valovirta	et	al.,	2014).	As	noted,	
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than	 just	 the	 impacts	 on	 the	 individual	 funding	 recipient.	 Maliranta	
et	al.	(2016)	found	that	“an increase in innovation subsidies is typically 
associated with an inflow of innovators from high-productivity firms. 
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or	indirectly	supported	by	IGL;	it	often	draws	from	other	experiments	car-
ried	out	recently.	It	makes	reference	to	both	published	and	forthcoming	
research.	It	does	not	attempt	to	conduct	an	evidence	review	on	any	of	
the	particular	sub-policy	domains,	as	this	would	be	beyond	the	scope	of	
this	paper4.	

The	second	section	is	based	on	the	direct	experience	of	the	authors	
working	on	experimentation	with	public	organisations	in	the	field	of	in-
novation	and	growth	policy.	

LEARNING FROM RECENT EXPERIMENTS
Innovation	and	growth	policy	covers	a	wide	spectrum	of	instruments	

and	 goals.	 Here,	 we	 have	 organised	 lessons	 from	 experiments	 along	
two	broad	policy	aims.	The	first	one	focuses	on	expanding	the	number	
of	people	who	participate	in	innovation	activities	to	include	those	who	
would	not	usually	participate.	The	second	category	reviews	a	number	of	
interventions	 that	support	existing	 innovators	 (entrepreneurs,	 firms,	or	
researchers)	through	a	variety	of	schemes	aimed	at	facilitating	collabo-
rations,	improving	skills,	and	ensuring	the	best	ideas	are	backed.	A	final	
section	focuses	on	an	overarching	question	that	might	be	of	special	inte-
rest	to	policymakers,	namely,	what	are	the	best	ways	to	fund	innovation?

MAKING INNOVATION MORE INCLUSIVE
An	 often	 overlooked	 aspect	 of	 innovation	 is	 who	 gets	 to	 be	 invol-

ved	 in	 it	 –	 and	 who	 is	 excluded.	 In	 their	 recent	 research,	 Chetty	 and	
colleagues	marshalled	a	large	dataset	of	inventors	in	the	US,	providing	
data	on	test	scores	and	the	amount	of	innovators	they	were	surrounded	
by	during	childhood	 (Bell	 et	al,	 2017).	 They	showed	 that	coming	 from	
a	family	or	area	with	many	inventors	is	a	strong	predictor	of	becoming	
one,	but	that	for	children	from	disadvantaged	backgrounds	–	even	the	
brightest	ones	–	the	path	to	a	career	in	innovation	is	much	more	difficult;	
they	posit	that	a	lack	of	exposure	to	innovation	early	on	is	a	big	part	of	
this	story.	This	finding	has	important	economic	consequences	(we	could	
have	many	more	inventions	if	more	people	had	been	exposed	to	innova-

INTRODUCTION 
Although	 experimentation	 is	 not	 new	 to	 policy	 in	 general	 (Oakley,	

1998),	it	has	only	recently	started	to	be	used	in	the	field	of	innovation	and	
growth	 policy.	 The	 case	 for	 using	 robust	 experimentation	 techniques,	
such	as	randomised	controlled	trials	(RCTs),	is	clear	(Bravo-Biosca,	2016),	
and	yet	the	field	has	lagged	others,	such	as	development	or	education	
(Dalziel,	2018).		

Nevertheless,	 the	number	of	 impact	evaluations	using	the	RCT	de-
sign	 in	 the	 field	 of	 innovation,	 entrepreneurship	 and	 business	 growth	
policy	has	grown.	The	IGL	Database,	which	attempts	to	collect	all	RCTs	
in	this	field,	currently	counts	130	such	experiments1,	of	which	over	two	
thirds	took	place	in	the	past	decade.	IGL	has	played	a	role	in	this	growth,	
through	the	IGL	grants	programme2,	funding	in	the	past	five	years	over	
30	randomised	impact	evaluations	in	this	field,	and	also	assisting	a	num-
ber	of	government	agencies	in	their	own	journey	to	experimentation3.			

This	paper	is	an	attempt	to	synthetize	the	findings	from	this	wave	of	
experimentation,	with	a	focus	on	trials	relevant	to	 innovation	policy.	 It	
does	so	in	the	context	of	IGL’s	work,	drawing	lessons	both	from	experi-
ments	our	organisation	has	been	involved	with	and	the	work	it	has	done	
directly	with	government	agencies	around	the	world.	It	aims	to	provide	
a	primer	on	the	lessons	that	policymakers	and	researchers	can	draw	on	
the	use	of	experiments	to	evaluate	innovation	and	growth	policies.	

It	 is	 structured	 in	 two	parts.	The	 first	 section	 reviews	 recent	expe-
riments	in	this	field	and	provides	an	account	of	the	evidence	that	they	
have	generated.	A	second	section	investigates	what	these	recent	expe-
riences	can	teach	us	about	the	practice	of	running	experiments	to	test	
interventions	in	innovation	and	growth	policy.

A BRIEF NOTE ON SCOPE AND METHODOLOGY
Neither	of	the	two	sections	that	conform	this	paper	aim	to	provide	a	

comprehensive	review	of	the	evidence	in	this	field.	
The	first	section	covers	a	number	of	RCTs,	starting	from	those	funded	
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1	 This	essay	has	benefitted	extensively	from	prior	work	undertaken	by	the	authors	as	well	as	other	colleagues	at	the	Innovation	Growth	Lab,	including	in	
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tors	as	children)	but	also	a	wider	societal	impact,	since	this	mechanism	
is	likely	a	contributor	to	inequality.	

There	have	been	a	number	of	experiments	that	address	this	challen-
ge.	 An	 intervention	 funded	 by	 the	 IGL	 Grants	 Programme	 in	 Denmark	
showed	 that	 a	 simple	 online	 course	 on	 entrepreneurship	 for	 9-grade	
pupils	 could	positively	 affect	 their	 sense	of	 self-efficacy	 and	 intention	
to	pursue	a	career	in	entrepreneurship5.	Now	another	IGL-funded	RCT,	
and	led	by	the	World	Bank	group,	aims	to	expose	19,000	students	in	a	
Latin	American	country	to	entrepreneurship	and	STEM	through	an	online	
intervention6.	

The	research	by	Chetty	and	colleagues	also	pointed	to	the	value	of	
role	models	in	promoting	an	innovation	mindset	(Bell	et	al,	2017).	This	ef-
fect	seems	to	have	a	strong	gender	component.	A	recent	trial	by	an	IGL-
affiliated	researcher	focused	on	this	aspect	and	showed	that	women	role	
models	can	help	improve	the	entrepreneurial	attitudes	and	intentions	of	
young	women;	the	experiment	explored	the	mechanisms	through	which	
this	effect	operates,	and	sheds	light	on	how	role	models	can	be	lever-
aged	in	an	educational	context	(Bechtold	and	Rosendahl	Huber,	2018).	
The	power	of	female	role	models	seems	to	persist	even	for	actual	entre-
preneurs,	as	shown	by	an	earlier	trial	in	Chile,	and	to	be	a	cost-effective	
approach	to	boost	income	when	compared	to	more	expensive	consulting	
services	(Lafortune	and	Tessada,	2015).	

Another	set	of	experiments	has	explored	other	ways	to	include	peop-
le	who	do	not	usually	partake	in	innovation	activities.	Two	RCTs	funded	
through	the	IGL	Grants	Programme	stand	out.	The	first	one,	carried	out	
within	 a	 corporate	 environment	 in	 the	 Netherlands,	 used	 behavioural	
‘nudges’	to	 increase	the	number	of	 ‘intrapreneurs’	–	employees	provi-
ding	 innovative	 ideas	 to	 the	 company.	 The	 changes	 introduced	 were	
small	–	eg	making	the	submission	of	ideas	a	default,	or	using	examples	
of	 previous	 company	 intrapreneurs	 –	 but	 had	 significant	 effects;	 cru-
cially,	the	increase	in	the	quantity	of	ideas	proposed	did	not	come	at	the	
expense	of	their	average	quality	(Weitzel	and	Rigterig,	forthcoming).	A	
similar	experiment	with	engineering	students	at	a	US	university	found	
that	using	monetary	incentives	increased	participation	in	an	innovation	
contest,	also	without	a	decrease	in	quality	(Graff	Zevin	and	Lyons,	2018).	

What	these	experiments	show	is	that	there	are	a	number	of	interven-
tions	that	can	be	used	to	make	innovation	a	more	inclusive	endeavour,	
bringing	in	new	people	who	would	have	otherwise	not	participated.	But	
what	can	be	done	to	support	those	who	are	already	trying	to	innovate?	
The	next	 section	 turns	 to	a	number	of	 experiments	 that	 focus	on	 this	
question.	

SUPPORTING INNOVATORS 
Having	more	people	involved	in	innovation	does	not	guarantee	that	

they	will	be	successful.	Often	innovators	need	support	to	be	effective,	eg	
by	helping	them	find	the	right	collaborators,	or	giving	them	training	and	
advice.	Here	we	focus	on	a	number	of	experiments	providing	academic	
researchers,	firms	and	entrepreneurs	with	the	right	tools	to	innovate.		

A	 key	 component	 in	 the	 production	 of	 knowledge	 and	 innovation	
is	collaboration	(Wuchty	et	al,	2007;	Santamaría	and	Nieto,	2007),	and	
yet	there	is	little	robust	evidence	on	how	it	comes	about.	An	IGL	Grants	
Programme	trial	 is	currently	exploring	the	role	of	physical	proximity	by	
randomly	assigning	groups	of	researchers	within	a	building	(taking	ad-
vantage	of	a	temporary	move);	the	authors	aim	to	find	out	if	being	closer	
to	a	fellow	researcher	increases	the	likelihood	of	collaborating	(Catalini	
and	Ganguli,	forthcoming).	This	follows	a	previous	experiment	by	Boud-

reau	and	colleagues	showing	that	bringing	together	medical	researchers	
(who	worked	at	the	same	institution)	for	a	90-minute	session	could	raise	
their	likelihood	to	collaborate	on	a	grant	application	by	75%	(Boudreau	
et	al,	2017).	When	it	comes	to	collaboration	among	firms,	an	experiment	
focused	on	a	similar	 intervention	–	bringing	business	owners	together	
on	a	regular	basis	to	share	information	–	also	led	to	positive	results,	with	
increases	in	sales	and	knowledge	sharing	(Cai	and	Szeidl,	2018).	

But	how	about	collaborations	between	researchers	and	firms?	This	is	
a	policy	goal	that	is	central	to	many	policymakers,	especially	in	Europe	
(European	Commission,	2007).	A	policy	instrument	that	has	been	incre-
asingly	used	is	‘innovation	vouchers’	–	credits	given	to	SMEs	to	connect	
with	researchers.	The	 implicit	assumption	 is	 that	once	a	connection	 is	
made,	and	the	firm	is	comfortable	reaching	out	to	researchers,	there	will	
be	 long-term	positive	effects.	Yet	 the	evidence	 from	experiments	sug-
gests	this	might	not	be	the	case.	An	RCT	on	a	Dutch	voucher	programme	
found	that	an	initial	strong	positive	impact	faded	within	the	space	of	a	
few	 years	 –	 with	 firms	 that	 had	 received	 the	 voucher	 not	 performing	
any	better	 than	 those	 that	did	not	 (Cornet	et	al,	2006)7.	Nesta,	where	
IGL	is	based,	carried	out	an	RCT	to	test	the	effects	of	‘Creative	Credits’,	
a	voucher	scheme	focused	on	connecting	SMEs	with	creative	industry	
providers;	 it	also	 found	an	 initial	 impact	 that	 faded	 in	 the	 longer	 term	
(Bakhshi	et	al,	2015).	More	recently,	IGL	has	supported	one	of	its	govern-
mental	partners	with	an	RCT	on	their	innovation	vouchers	programme8.	
These	 experiments	 point	 to	 a	 key	 advantage	 of	 RCTs:	 by	 comparing	
firms	that	were	similar	across	all	characteristics,	but	varied	only	in	the	
randomly	 assigned	 reception	 of	 a	 voucher,	 and	 tracking	 outcomes	 for	
several	years,	they	were	able	to	go	beyond	the	 initial	positive	 impacts	
and	provide	results	that	can	inform	a	cost-effectiveness	decision	on	the	
voucher	programmes.	

Another	 approach	 to	 support	 innovators	 has	 focused	 on	 giving	
advice	 and	 training	 to	 entrepreneurs	 to	 improve	 their	 skills	 and	 their	
ventures.	Once	again,	however,	there	is	not	a	lot	of	robust	evidence	on	
exactly	what	 type	of	advice	or	 training	 is	most	effective;	a	number	of	
experiments	have	been	recently	run	to	investigate	this	question.	An	RCT	
conducted	by	the	World	Bank	in	West	Africa	compared	two	models	of	
entrepreneurship	 training:	 one	 focused	 on	 ‘traditional’	 business	 skills	
(eg	financial	management,	marketing);	the	other	on	fostering	a	proactive	
mindset	and	entrepreneurial	behaviours	(Campos	et	al,	2017).	 It	found	
that	the	latter	was	much	more	effective.	Now	an	IGL	Grants	Programme	
trial	 is	 comparing	similar	 training	programmes	 in	Jamaica9.	Two	other	
IGL	 Grants	 Programme	 RCTs	 are	 exploring	 how	 to	 improve	 the	 ways	
accelerators	help	new	ventures	through	training.	The	first	one,	in	Italy,	
has	shown	that	teaching	entrepreneurs	to	see	their	startups	in	scientific	
terms,	framing	each	new	move	as	a	science	experiment,	can	have	a	large	
positive	impact	on	their	customer	activation	and	fundraising	(Camuffo	et	
al,	2017).	The	other,	 in	Chile,	 is	currently	 investigating	whether	 ‘struc-
tured	accountability’	–	asking	founders	to	periodically	present	on	their	
strategy	and	progress	on	goals	–	can	help	startups	succeed10.	Previous	
experiments	have	also	shown	that	small	interventions	can	make	a	diffe-
rence;	for	instance,	an	RCT	presented	at	the	IGL2017	conference	show-
ed	that	the	value	of	providing	founders	with	feedback	already	collected	
when	the	applied	to	be	part	of	the	Startup	Chile	accelerator:	startups	by	
founders	who	received	the	feedback	were	later	on	more	likely	to	have	
survived	and	raised	significantly	more	money	(Wagner,	2016).	Now	IGL	
is	supporting	one	of	its	partners	in	replicating	these	results,	to	help	them	
decide	whether	internal	evaluations	of	applicants	should	be	shared	with	
them	as	feedback.	
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MESSAGING TRIALS ARE A POWERFUL ENTRY POINT 
FOR EXPERIMENTATION

Oftentimes,	innovation	agencies	can	find	the	process	of	running	an	
RCT	quite	challenging	at	first.	In	our	experience,	a	useful	starting	point	is	
to	run	messaging	trials	–	behavioural	experiments	to	find	out	what	lan-
guage	is	most	suitable	to	achieve	a	certain	goal,	such	as	convincing	firms	
to	take	up	a	programme.	However,	running	this	type	of	experiments	re-
quires	involving	several	teams	from	the	organisation	together,	and	they	
are	most	powerful	when	used	as	part	of	a	larger	strategy,	rather	than	in	
an	ad hoc	fashion.	

NEW TYPES AND SOURCES OF DATA ARE NEEDED TO 
GET BETTER RESULTS

This	lesson	is	probably	applicable	to	all	types	of	evaluation,	although	
it	is	particularly	useful	for	RCTs.	We	have	found	that	relying	exclusively	
on	surveys	can	bring	a	number	of	problems	–	such	as	low	response	rates	
or	survey	bias.	This	can	be	a	problem,	especially	in	the	context	of	RCTs,	
since	surveying	control	group	firms	that	received	nothing	from	the	orga-
nisation	can	be	difficult.	Novel	data	sources	–	such	as	web-scraping	or	
other	‘Big	Data’	tools	–	can	be	coupled	with	more	traditional	datasets	to	
achieve	better	results.	Moreover,	better	dataset	matching	–	especially	
with	administrative	datasets	such	as	tax	data	–	can	be	a	powerful	tool	in	
running	successful	experiments.	

EXPERIMENTATION AS A POLICY APPROACH
RCTs	are	a	tool	to	validate	a	hypothesis	–	ie	find	out	whether	a	certain	

policy	 intervention	 works	 as	 intended.	 However,	 experimentation	 is	 not	
restricted	 to	validating,	but	 can	be	used	 to	explore	new	and	 innovative	
solutions	 to	 policy	 challenges,	 with	 techniques	 such	 as	 design	 thinking	
and	horizon	scanning15.	In	our	experience,	innovation	agencies	achieve	the	
best	results	when	they	think	experimentally	throughout	the	policy	cycle.	

MORE THINKING IS NEEDED ON OUTCOME MEASURES
Although	RCTs	are	a	robust	method	of	causal	inference,	the	value	of	

the	results	depends	on	the	quality	of	the	outcome	measurements	used.	
Experiments,	 unlike	 retrospective	 studies,	 frontload	 the	 evaluator’s	
work,	 so	 that	 the	majority	of	 the	planning,	decision-making,	and	ana-
lysis	happen	before	the	intervention	even	started.	This	has	its	advanta-
ges,	but	it	also	means	that	once	the	trial	has	begun	it	is	very	difficult	to	
change	any	of	its	parameters.	This	is	why	more	care	is	needed	when	se-
lecting	the	outcome	measures	to	be	used.	In	our	experience,	evaluators	
need	to	think	not	just	about	first-order,	but	also	second-	and	third-order	
effects,	 to	ensure	the	 indicators	used	capture	the	policy’s	real	effects.	
For	 instance,	an	 intervention	connecting	SMEs	to	research	 institutions	
might	aim	to	foster	better	collaborations;	researchers	should	think	hard	
about	how	exactly	this	improvement	will	materialise:	is	it	more	connec-
tions,	 or	 higher	 frequency,	 or	 larger	 projects?	 A	 simple	 measurement,	
such	as	number	of	collaborations,	might	miss	a	more	profound	change	
taking	place	because	of	the	intervention.	Because	the	survey	can	only	be	
run	once,	asking	the	wrong	question	can	compromise	the	whole	project.	
Wherever	possible,	we	recommend	using	a	 logic	model	to	understand	
what	effects	one	might	expect.	

There	have	also	been	a	number	of	experiments	testing	the	effectiven-
ess	of	consulting	services	on	firms.	Bloom	and	colleagues	demonstrated	
the	strong	positive	impact	on	productivity	of	management	consulting	for	
manufacturing	firms	with	an	experiment	in	India	(Bloom	et	al,	2013);	the	
intervention	was	intensive	and	costly,	but	they	found	that	the	gains	in	
productivity	offset	 the	costs.	They	also	 followed	up	several	years	 later	
and	found	that	many	of	the	effects	persisted	(Bloom	et	al,	2018).	A	more	
recent	example,	using	a	less	intensive	consulting	intervention	for	SMEs	
in	Mexico,	found	strong	effects	on	employment	(Bruhn	et	al,	2018).	

WHAT IS THE BEST WAY TO FUND INNOVATION?
The	two	sections	above	highlight	the	range	and	variety	of	interven-

tions	to	support	 innovation.	Governments	also	often	choose	to	directly	
fund	research	and	innovation	through	grants.	However,	there	is	surpri-
singly	little	research	on	what	are	the	best	ways	to	evaluate	and	select	
the	best	proposals	 in	grant	 funding	calls.	 The	details	might	matter	 si-
gnificantly.	Some	experimental	evidence,	for	 instance,	has	shown	that	
evaluators	tend	to	give	lower	scores	to	proposals	in	their	own	areas	of	
expertise	and	to	highly	novel	proposals	(Boudreau	et	al,	2016).	Now	an	
IGL	Grants	Programme	trial	is	further	exploring	this	question	in	the	con-
text	of	a	matching-grant	scheme	for	Mexican	SMEs11.	

At	IGL	we	are	currently	exploring	a	number	of	questions	around	this	to-
pic,	and	carrying	out	research	with	governmental	partners	on	their	grant-
making	processes.	This	work	is	part	of	our	ongoing	collaboration	with	a	
number	 of	 innovation	 agencies	 across	 the	 world.	 These	 collaborations	
have	taught	us	a	number	of	useful	lessons	on	how	experimentation	can	be	
applied	to	the	work	of	public	organisations.	We	now	turn	to	these	lessons.	

LESSONS FROM 
EXPERIMENTING IN 
INNOVATION AGENCIES

The	rise	in	experiments	in	the	field	of	 innovation,	entrepreneurship	
and	growth	has	been	primarily	led	by	academic	researchers.	However,	
several	public	organisations	have	begun	to	use	experiments	to	evalua-
te	 their	own	programmes,	as	well	 as	better	develop	new	ones.	A	key	
example	 is	 the	 UK’s	 Department	 for	 Business,	 Energy	 and	 Industrial	
Strategy	(BEIS).	BEIS,	one	of	IGL’s	original	governmental	partners,	went	
from	 never	 having	 used	 RCTs	 in	 its	 evaluations	 of	 business	 program-
me,	to	running	one	of	the	largest	business	support	RCTs	to	date12.	More	
recently,	 BEIS	 has	 launched	 a	 large	 experimentation	 fund	 to	 support	
projects	aiming	 to	spread	 technology	and	management	practice	diffu-
sion	 among	 SMEs13.	 This	 follows	 the	 announcement	 by	 the	 European	
Commission	 of	 a	 fund	 to	 support	 innovation	 agencies	 with	 their	 own	
RCTs14.	 Despite	 these	 positive	 examples,	 it	 remains	 difficult	 for	 public	
organisations	 to	embrace	 the	 idea	of	experimentation.	 In	 this	 section,	
we	review	a	number	of	practical	lessons	we	have	gathered	from	working	
with	innovation	agencies	on	experimentation.	
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CONCLUSION
This	paper	has	focused	on	lessons	from	recent	experiments	on	inno-

vation,	entrepreneurship	and	growth	policy.	It	has	reviewed	the	approa-
ches	tested,	and	the	findings	(where	available),	of	a	number	of	RCTs	in	
this	field.	The	first	set	of	experiments	surveyed	show	that	it	is	possible	
to	use	interventions	to	expand	the	reach	of	innovation	activities	beyond	
current	levels.	Another	group	of	RCTs	described	provides	evidence	on	a	
number	of	ways	to	support	innovators,	from	facilitating	collaborations	to	
providing	intensive	management	consulting	services.	An	open	question	
remains	on	what	are	the	best	ways	to	structure	evaluation	and	selection	
processes	in	grant-funding	programmes.	

These	examples	highlight	two	key	elements	of	experiments.	The	first	
one	is	that	RCT,	when	well	run,	can	provide	a	clean	estimate	of	the	ef-
fects	of	a	programme;	 these	estimates	can	be	used	 to	 investigate	 the	
cost-effectiveness	of	a	programme	and	compare	it	to	its	alternatives.	The	
second	is	that	sometimes	even	small	interventions	–	such	as	changing	
the	language	used	to	communicate,	or	sharing	feedback	that	an	orga-
nisation	was	already	collecting	–	can	really	make	a	difference;	this	kind	
of	 inexpensive	but	 impactful	opportunities	should	be	sought	after	and	
implemented	wherever	possible.	

An	important	caveat	to	all	these	findings	is	that,	despite	their	strong	
internal	validity,	RCTs	do	not	necessarily	have	external	validity.	In	other	
words,	 even	 though	 an	 experiment	 can	 give	 policymakers	 confidence	
that	a	programme	worked	in	a	particular	context,	this	does	not	mean	it	
would	work	elsewhere,	or	with	different	participants.	This	is	not	a	limi-
tation	exclusive	 to	RCTs	–	other	 impact	evaluation	 techniques	usually	
run	into	similar	concerns.	But	it	does	point	to	the	fact	that	evidence	from	
these	trials	should	be	understood	in	context.	Wherever	possible,	replica-
tions	of	these	studies	should	be	carried	out	to	build	more	evidence	on	
the	effectiveness	of	the	interventions	studied	in	other	contexts.	

Moreover,	 the	 paper	 has	 also	 presented	 a	 number	 of	 practical	
lessons	 on	 how	 to	 experiment	 within	 public	 organisations	 working	
on	 innovation	 and	 growth.	 These	 include	 starting	 from	 small	 ex-
periments,	 using	 new	 data	 sources,	 and	 devoting	 more	 considera-
tion	 to	 the	 choice	 of	 outcome	 measures.	 In	 our	 experience,	 expe-
rimenting	 is	 not	 something	 that	 comes	 naturally	 to	 a	 lot	 of	 public	
organisations.	 Nevertheless,	 we	 hope	 this	 paper	 shows	 that	 it	 is	 an	
approach	 that	 holds	 immense	 potential	 –	 as	 one	 tool	 among	 many.	
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appear	as	the	exclusive	prerogative	of	the	so-called	‘establishment’.	The	
views	according	to	which	elected	officials	take	policy	decisions	while	ci-
tizens	express	themselves	only	during	elections	are	highly	contested.	Pu-
blic	institutions	and	especially	those	of	the	European	Union,	should	keep	
up	with	this	new	phenomenon	and	demonstrate	their	good	intentions	to	
adapt	to	the	new	circumstances	and	address	this	democratic	gap.

This	trend	is	not	a	new	phenomenon.	Since	the	1990s,	if	not	before,	
democratic	deficits	and	social	exclusion	have	been	in	the	spotlight	(the	
democratic	deficit	of	the	European	Union	has	been	a	topic	of	EU	affairs	
already	for	a	long	time)	and	bottom-up	policy-making	mechanisms	enga-
ging	citizens,	such	as	participatory	budgeting,	have	been	experimented.	
By	opening	the	decision-making	process	to	external	stakeholders,	policy-
makers	expect	to	reduce	conflicts	and	favour	societal	acceptance	of	their	
decisions.	In	a	context	of	a	growing	demand	for	transparency	and	par-
ticipatory	 policy-making,	 policy	 evaluation	 should	 consider	 legitimacy,	
alongside	other	criteria	such	as	effectiveness	and	efficiency.

These	‘citizens’	refer	to	individuals	belonging	to	a	social	community	
ruled	by	recognised	bodies	and	institutions.	This	broad	definition	embra-
ces	a	wide	array	of	actors,	who	may	sometimes	act,	as	individual	experts	
or	market	actors.	Despite	this	potential	confusion	between	citizens	and	
other	categories	of	stakeholders,	their	distinction	is	especially	relevant	
in	the	analysis	of	bottom-up	policy-making.	Unlike	other	actors,	citizens	
should	be	involved	to	reflect	on	problems	and	potential	policy	responses	
based	on	the	societal	needs	and	values	of	the	community	to	which	they	
belong.	While	not	neglecting	the	contribution	of	people	when	acting	as	
services	users,	consumers	of	goods	or	 individual	experts,	this	research	
considers	bottom-up	approaches	in	policy-making	as	those	allowing	the	
involvement	 of	 citizens	 (also	 called	 hereafter	 ‘common’	 and	 ‘ordinary	
people’).

Current	trends	in	research	and	innovation	(R&I)	policy	at	the	EU	and	
national	levels	have	given	a	renewed	impetus	to	citizen	engagement	in	
policy-making.	 In	June	2018,	 the	European	Commission	proposed	that	
“missions”	form	part	of	the	future	Ninth	EU	Framework	Programme	for	

ABSTRACT

Horizon	Europe	aims	to	orient	EU	research	and	innovation	policy	
towards	bold	and	ambitious	missions	and	to	engage,	as	part	
of	 this	 process,	 a	 wide	 range	 of	 stakeholders.	 In	 presuming	

that	the	approach	to	public	participation	in	policy-making	is	linked	to	the	
characteristics	of	each	mission-oriented	R&I	initiative,	this	paper	aims	to	
investigate	the	role	of	citizens	in	the	definition	of	missions	and	thus	in	
building	the	(input	and	output)	 legitimacy	of	the	related	initiatives.	On	
the	one	hand,	a	large	sample	of	case	studies	provides	evidence	of	the	
practices	of	citizen	involvement	in	vision-setting	and	demonstrates	that	
they	are	still	primarily	aimed	at	ensuring	citizens’	buy-in	rather	than	in-
volving	them	genuinely	in	the	definition	of	missions.	On	the	other	hand,	
findings	from	stakeholder	interviews	and	an	expert	workshop	shed	light	
on	the	challenges	in	engaging	citizens	in	decision-making:	besides	de-
signing	 an	 efficient	 procedure,	 the	 role	 of	 citizens	 in	 respect	 to	 other	
stakeholders	should	be	clearly	identified.	Even	though	low	involvement	
of	citizens	in	vision-setting	did	not	seemingly	affect	the	effectiveness	of	
most	of	the	mission-oriented	initiatives	 investigated,	further	efforts	for	
engaging	 them	 in	decision-making	should	be	made	 in	 the	 light	of	 the	
increasing	complexity	of	challenges	and	the	perceived	democracy	gap	
in	Europe.

INTRODUCTION

Political	upheavals	in	recent	years	are	symptoms	of	a	significant	and	
widening	divide	between	politicians	and	their	electorate,	between	the	
rulers	and	the	ruled.	With	the	exponential	increase	in	the	use	of	social	
media,	 participation	 and	 representation	 are	 acquiring	 new	 forms	 and	
pose	new	challenges	to	the	functioning	of	even	the	most	consolidated	
democracies.	In	a	context	where	large	parts	of	the	population	have	ac-
cess	to	education	and	information,	decision-making	does	not	any	longer	
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Research	and	Innovation,	Horizon	Europe.	Following	this	approach,	the	
EU	R&I	policy	will	 increasingly	concentrate	efforts	on	the	development	
and,	 in	 some	 circumstances,	 diffusion	 of	 new	 solutions	 to	 identified	
problems,	and	thereby	on	the	achievement	of	ambitious	goals.	Missions	
would	typically	present	clearly	defined	targets	to	be	achieved	within	a	
specific	timeframe,	so	progress	can	be	measured	against	predefined	mi-
lestones.	While	public	administrations	 remain	 the	main	policy-makers,	
private	organisations,	such	as	businesses	and	 foundations,	have	been	
also	very	active	 in	 identifying	missions	critical	 to	 them	and	 their	com-
munities,	most	often	with	the	support	of	public	administrations	(JIIP	et	
al.,	2018a).	

Mission-oriented	R&I	initiatives	may	be	divided	into	two	broad	cate-
gories	depending	on	the	nature	of	their	goals:	(1)	programmes	focused	
on	achieving	a	single	well-defined	objective,	often	of	scientific	or	tech-
nological	nature	(e.g.	accelerating	the	development	of	a	solar-powered	
aircraft	able	to	revolutionise	air	transport),	and	(2)	far-reaching	initiatives	
aimed	at	(or	implying)	the	transformation	of	systems	to	address	complex	
challenges	(also	known	as	societal	and/or	transformative	missions,	e.g.	
climate	change	or	the	ageing	society).

The	 orientation	 of	 R&I	 policy	 towards	 missions	 inherently	 requires	
that	a	vision	is	defined	beforehand	and	that	the	actions	of	all	relevant	
stakeholders	are	coordinated	accordingly	(Weber	and	Rohracher,	2012).	
Missions	relate	to	complex	challenges	that	isolated	(traditional)	policy-
makers	may	have	difficulty	in	grasping.	Furthermore,	their	achievement	
may	have	large	impacts	affecting	many	actors.	Due	to	this	orientation,	
they	are	also	more	 likely	 to	be	highly	 visible	 to	 citizens	and	 therefore	
more	 sensitive	 to	 societal	 acceptance.	 Therefore,	 the	 main	 objectives	
of	engaging	actors	other	than	traditional	decision-makers	are	to	ensure	
that	 the	 selected	 missions	 address	 the	 most	 pressing	 needs	 and	 that	
legitimate	initiatives	will	result.	For	these	reasons,	full	top-down	approa-
ches	in	the	definition	of	visions	for	orienting	R&I	policies	and	efforts	are	
raising	 growing	 criticism,	 and	 research	 on	 the	 rationales	 for,	 and	 the	
modalities	of,	citizen	involvement	in	the	development	of	missions,	and	in	
co-creating	a	vision	for	future	R&I	policies,	becomes	crucial.	

The	current	work	aims	to	contribute	to	an	understanding	of	the	re-
levance	 of	 an	 open	 approach	 to	 policy-making	 in	 the	 specific	 area	 of	
mission-oriented	R&I,	by	distinguishing	different	levels	of	citizen	involve-
ment	in	the	current	practices,	and	the	challenges	that	their	implementa-
tion	entails.	By	focusing	on	the	rationales	for	citizen	involvement	and	on	
the	modalities	in	which	this	has	been	displayed,	our	research	also	aims	
to	 investigate	 the	 level	 of	 legitimacy	 that	 the	 general	 public	 entrusts,	
according	to	its	societal	values	and	needs,	in	the	process	leading	to	the	
launch	of	these	broad	policy	interventions	(input	legitimacy)	and	in	the	
pursued	outcomes	(output	legitimacy)	(Boon	and	Edler,	2018).	

After	an	outline	of	the	literature	on	the	role	of	citizens	in	policy-ma-
king	 (Section	 1)	 and	 the	 description	 of	 the	 methodology	 employed	 to	
gather	evidence	(Section	2),	this	paper	proceeds	in	identifying	the	most	
common	practices	of	citizen	involvement	observed	in	the	vision-setting	
of	mission-oriented	R&I	initiatives	(Section	3).	To	complete	the	analysis,	
the	impressions	of	stakeholders	from	academia,	public	administrations	
and	industry	help	characterise	three	main	challenges	that	policy-makers	
and	 researchers	 encounter	 in	 examining	 citizen	 involvement	 (Section	
4).	Finally,	Section	5	concludes	and	provides	the	EU	policy-makers	with	
some	recommendations.	

1. ROLE OF CITIZENS IN POLICY-
MAKING AND MODALITIES 
OF THEIR ENGAGEMENT
1.1 THE ROLE OF CITIZENS IN POLICY-MAKING

Policy-making	is	the	process	by	which	the	responsible	authorities	de-
termine	an	appropriate	course	of	action	to	solve	a	problem	and	address	
an	opportunity	for	their	target	group.	 It	 takes	place	 in	an	environment	
which	influences	it	(Flanagan	and	Uyarra,	2016),	with	stakeholders	that	
range	from	recipients	and	providers	of	the	solution	(for	a	problem)	and	
may	 include	other	 interested	parties	 (e.g.	philanthropists	or	 lobbyists).	
For	 these	 reasons,	 policy-making	processes	 vary	widely	depending	on	
the	national,	 regional,	sectoral	or	 technological	systems	 in	which	they	
occur.	 For	 the	 sake	 of	 clarity,	 they	 can	 be	 divided	 into	 three	 stages	
(Edquist,	 2011):	 (i)	 setting	 the	 vision,	 i.e.	 defining	 the	 problem	 to	 be	
solved;	 (ii)	 identifying	 the	causes	of	 the	problem	and	translating	 them	
into	 recognisable	 objectives	 and	 into	 sets	 of	 smaller,	 achievable	 and	
measurable	goals;	and,	(iii)	selecting	the	policy	instruments.	The	visions	
that	set	the	direction	for	policy	interventions	relate	to	problems	that	are	
considered	social	constructs.	Their	definition	is	influenced	by	a	number	
of	contingencies	(Laranja,	Uyarra	and	Flanagan,	2008)	and	has	a	political	
dimension	that	should	not	be	overlooked	(Borrás	and	Edquist,	2013).	

Policy-making	 is	 a	 process	 orchestrated	 by	 the	 responsible	 autho-
rities	 but	 with	 the	 concurrent	 intervention	 of	 a	 wide	 range	 of	 actors	
seeking	recognition	for	their	respective	needs,	and	their	inclusion	in	the	
policy	agenda.	These	‘policy	entrepreneurs’	(Kingdon,	1984)	may	consist	
of	 industry	 and	 other	 interest	 groups,	 as	 well	 as	 individuals	 and	 citi-
zens.	Traditionally,	policy-makers	have	been	the	elites,	i.e.	the	dominant	
groups	within	specific	communities,	assuming	and	maintaining	positions	
of	power	in	governmental	institutions	as	well	as	social	movements	(often	
under	organised	and	militant	minorities)	that	enforce	their	own	thematic	
agendas.	Citizens	have	been	maintained	in	passive	roles	delegating	their	
voice	 to	 elected	 representatives	 (convinced	 that	 further	public	partici-
pation	could	disrupt	the	functioning	of	public	administrations)	or	being	
customers	of	public	services	(Vigoda,	2002).	

The	profound	economic,	demographic	and	social	changes	that	emer-
ged	in	most,	if	not	all,	OECD	countries	in	the	post-war	period	have	led	
to	a	growing	demand	for	the	opening	up	of	policy-making	processes	to	
public	participation	(OECD	2001).	Since	then,	mechanisms	–	increasin-
gly	supported	by	 the	digitalisation	of	public	services	and	social	media	
–	have	been	granting	citizens	the	opportunity	to	mobilise,	organise	and	
influence	priority	setting.	Increasing	efforts	have	been	made	to	improve	
access	to	public	information	(including	explanations	of	the	choice	of	the	
employed	instruments).	Policy-makers	may	also	ask	citizens,	through	a	
consultative	process,	 to	 reflect	on	their	decisions	and	to	provide	feed-
back	and	additional	insights.	Such	actions	may	be	used	to	support	the	
selection	of	missions	and	associated	policy	instruments.	Finally,	citizens	
may	be	engaged	earlier	 in	 the	process	 to	shape	social	and	policy	dia-
logues	and	identify	the	most	pressing	challenges,	the	missions	and	rela-
ted	policy	interventions.	

Nevertheless,	the	involvement	of	citizens	in	policy-making	does	not	
mean	that	they	replace	the	public	authorities	in	their	role	of	designing	
and	 implementing	 policies.	 Formal	 policy	 formulation	 remains	 in	 the	
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hands	 of	 traditional	 policy-makers,	 who	 should	 not	 be	 confused	 with	
‘policy	entrepreneurs’.	 The	paucity	 of	 citizen	 involvement	 is	 especially	
prominent	in	R&I	policy,	where	it	is	believed	that	researchers	should	be-
nefit	from	full	freedom	in	the	direction	of	their	research	(Bush,	1945).	The	
emergence	of	mission-oriented	R&I	increases	these	tensions	within	the	
policy-making	 process	 between	 ‘policy	 entrepreneurs’	 and	 traditional	
policy-makers	and,	more	specifically,	between	the	need	to	involve	of	a	
wide	range	of	actors,	to	define	the	most	relevant	visions,	and	the	need	
for	leadership	(as	opposed	to	a	self-organising	process),	to	guide	system	
transition	(Bugge	et	al.,	2018).	

1.2 THE RATIONALES FOR CITIZEN INVOLVEMENT IN 
VISION-SETTING

Directionality	is	a	core	and	differentiating	feature	of	mission-oriented	
R&I	 policy	 (Weber	 and	 Rohracher,	 2012),	 which	 implies	 the	 definition	
of	a	vision	 that	will	guide	policy	 interventions	 towards	 the	solution	of	
identified	problems.	Because	these	problems	are	complex	and	“wicked”	
when	they	are	linked	to	socio-economic	challenges	(Nelson,	2011),	poli-
cy-makers	may	require,	for	their	better	understanding,	knowledge	from	
external	stakeholders	such	as	citizens.	

Efforts	to	involve	citizens	in	policy-making	have	increased	also	in	res-
ponse	to	their	growing	demand	for	transparency,	accountability	and	par-
ticipation	(OECD,	2001).	They	are	expected	to	have	a	direct	and	positive	
influence	on	the	legitimacy	of	policy	decisions,	i.e.	on	their	level	of	socie-
tal	acceptance	and	(implicit)	popular	support.	According	to	Dahl’s	defi-
nition	(1998),	legitimacy	has	to	do	with	a	“general confidence among the 
public that a government’s power to make binding decision for the polity 
are justified and appropriate”	(cited	by	Wallner,	2008,	p.	422).	Given	that	
there	is	no	universal	criterion	to	assess	whether,	and	to	which	degree,	
a	policy	measure	is	legitimate,	such	a	functional	definition	of	legitimacy	
highlights	its	subjective	nature:	it	primarily	relies	on	perceptions	about	
the	beliefs	of	individuals	and	groups.	

Legitimacy	is	not	static	but	varies	throughout	the	policy	cycle	as	the	
perceptions	of,	and	popular	support	for,	policy	measures	may	vary	during	
their	 implementation.	 However,	 even	 though	 opportunities	 for	 citizen	
participation	may	arise	at	any	stage	of	this	cycle,	this	research	contends	
that	policy-makers	should	pay	particular	attention	to	the	engagement	of	
citizens	in	vision	setting.	Indeed,	the	initial	level	of	legitimacy	has	signi-
ficant	influence	on	the	subsequent	phases	of	the	policy	cycle	(Jagers	et	
al.,	2016).	Furthermore,	a	legitimate	vision	may	ensure	directionality	of	
mission-oriented	R&I	 initiatives	and	 therefore	 reduce	 the	 risk	of	policy	
failure	(Wallner,	2008).	

Legitimacy	has	 two	dimensions:	 input	 legitimacy	and	output	 legiti-
macy	 (Boon	and	Edler,	2018).	 Input	 legitimacy	designates	 the	societal	
acceptance	 of	 the	 process	 through	 which	 needs	 are	 transformed	 into	
policy	problems	and	the	instruments	to	solve	them	are	defined.	It	is	influ-
enced	by	the	level	of	openness	to	stakeholders	other	than	the	traditional	
policy-makers,	the	efficiency	of	the	process,	as	well	as	its	transparency.	
Output	legitimacy	refers	to	the	situation	in	which	policies	are	societally	
accepted	and	supported	by	citizens	because	their	outcomes	are	seen	to	
contribute	to	addressing	perceived	societal	needs	(Scharpf,	2006).	

Output	 legitimacy	has	traditionally	been	considered	to	be	the	most	
significant	 component	 of	 the	 overall	 legitimacy	 of	 policy	 measures.	 In	
other	words,	citizens	may	give	their	support	to	policy	decisions,	whose	

targeted	outputs	are	in	line	with	their	needs	and	expectations	(output	le-
gitimacy),	even	though	they	do	not	perceive	the	process,	through	which	
these	 decisions	 have	 been	 developed,	 as	 fully	 fair	 (e.g.	 as	 they	 were	
excluded	from	it)	(Boedeltje	and	Cornips,	2004).	Nevertheless,	in	the	cur-
rent	context	of	growing	criticism	of	the	representative	democratic	model,	
the	perception	of	fairness	in	policy-making	should	not	be	overlooked	and	
top-down	 decision-makers	 must	 design	 and	 follow	 policy-making	 pro-
cesses	that	satisfy	citizens’	expectations.	Otherwise,	R&I	policy	–	parti-
cularly	if	mission-oriented	–	may	fail.	

2. METHODOLOGY
To	investigate	the	engagement	of	citizens	in	setting	the	direction	for,	

and	 building	 the	 legitimacy	 of,	 of	 mission-oriented	 R&I,	 evidence	 was	
drawn	from	two	studies	on	mission-oriented	R&I	policy	 to	support	 the	
European	Commission	in	the	preparation	of	Horizon	Europe	(JIIP	et	al.,	
2018a;	JIIP	et	al.,	2018b).	The	materials	include	a	series	of	case	studies	
(identified	based	on	a	global	policy	mapping),	interviews	with	R&I	stake-
holders,	and	a	final	workshop	with	experts	and	stakeholders.

The	current	work	uses	multiple	case	studies	to	compile	compelling	
and	robust	evidence	for	supporting	the	analysis	of	mechanisms	(i.e.	their	
rationales,	context	and	instruments)	to	engage	citizens	in	setting	visions	
for	mission-oriented	R&I	policy.	53	out	of	140	identified	mission-oriented	
R&I	initiatives	in	the	European	Union,	 its	28	Member	States	and	some	
of	 its	 main	 competitors1	 were	 analysed2.	 This	 selection	 takes	 into	 ac-
count	their	geographical	and	thematic	coverage,	whether	they	are	public	
or	private	 initiatives,	 the	type	of	challenge	they	target	 (accelerators	or	
transformers),	their	level	of	intervention	(i.e.	international,	national,	regi-
onal	or	local),	and	their	scale.	Information	on	their	overall	context,	policy	
instruments,	 governance,	 drivers	 and	 level	 of	 engagement	 of	 citizens	
and	stakeholders	was	collected3	to	ease	their	comparison.	

To	understand,	based	on	 these	case	studies,	 the	practices	used	 to	
engage	citizens	in	the	direction-setting	process	for	mission-oriented	R&I	
initiatives,	 the	 relevant	 information	 was	 identified	 and	 coded.	 It	 was	
firstly	determined	whether	and	how	citizens	were	engaged;	the	timing	
of	 their	engagement;	and	 the	 instruments	employed.	 Information	was	
collected,	where	available,	on	the	rationales	for	citizen	engagement	and	
complemented	by	desk	research.	A	broad	definition	of	citizens,	including	
civil	society	organisations,	was	adopted.	Even	though	no	causal	relati-
onship	between	any	feature	of	mission-oriented	R&I	initiatives	and	the	
degree	of	citizen	engagement	in	vision-setting	can	be	identified	based	
on	 this	methodology,	 the	coding	adopted	enables	a	better	understan-
ding	of	such	practices.	

The	 case	 studies	 were	 complemented	 with	 insights	 from	 resear-
chers,	 policy-makers	 (including	 EU	 agencies,	 national	 governments,	
local	authorities	and	national	 research	and	 innovation	agencies),	 re-
presentatives	of	industry	and	of	civil	society	organisations.	Their	per-
ceptions	of	the	challenges	of,	and	solutions	for,	a	higher	level	of	en-
gagement	of	citizens	in	the	vision-setting	process	for	mission-oriented	
R&I	initiatives	were	collected	by	means	of	a	series	of	interviews4,	and	
an	expert	and	stakeholder	workshop5.	Their	findings	allow	to	flesh	out	
the	existing	tensions	between	the	need	to	have	a	clear	orientation	and	
directionality	and	the	willingness	to	involve	a	wide	array	of	stakehol-
ders	including	citizens	for	improving	the	legitimacy	of	the	policy	inter-
ventions	under	consideration.	
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ment	 and	 the	 general	 public	 might	 indeed	 accept	 that	 a	 distance	 is	
maintained	between	them.	This	situation	can	be	observed,	for	instance,	
in	democratic	regimes	whose	culture	focuses	more	on	the	social	role	of	
communities	than	that	of	individuals	(e.g.	Japan)	and/or	whose	policy-
making	practices	are	still	heavily	influenced	by	the	legacy	of	preceding	
authoritarian	regimes.	The	absence	of	citizen	involvement	in	the	e-Esto-
nia	initiative	can	be	interpreted	along	these	lines.	Although	this	initiati-
ve,	launched	few	years	after	the	dissolution	of	the	Soviet	Union,	aims	to	
transform	public	services	through	their	digitalisation	and	to	enable	more	
open	policy-making	mechanisms,	 the	 legacy	of	 the	Communist	 regime	
led	the	institutions	to	lack	the	necessary	habit	to	engage	citizens	in	the	
definition	of	these	objectives	and	the	overall	vision	of	R&I	policies.

The	third	explanation	for	the	lack	of	citizen	engagement	is	the	fact	
that	the	public	bodies	that	initiate	the	concerned	mission-oriented	R&I	
initiatives	do	not	operate	on	 the	basis	of	democratic	 rules	and	do	not	
therefore	feel	the	need	to	be	responsive	to	public	needs	and	demands.	
This	 is	 the	 case	 of	 authoritarian	 regimes,	 where	 decision-makers	 are	
not	democratically	accountable.	Here,	the	mission-oriented	R&I	initiati-
ves	prompted	and	managed	by	the	Chinese	government	(a	single-party	
authoritarian	 regime)	 illustrate	 such	a	 top-down	and	authoritarian	ap-
proach	 to	 vision	 setting.	 The	 (technology-driven)	 Work	 Station	 under	
Deep	Sea	project,	the	Five-Year	Plans	for	Solar	Energy	and	New	Energy	
Vehicles	 are	 initiatives	 ruled	 by	 the	 Central	 Government	 without	 any	
evidence	of	efforts	to	build	or	strengthen	the	legitimacy	of	their	overall	
objectives.	Citizens	were	considered	at	most	as	potential	consumers	to	
be	encouraged,	via	dedicated	dissemination	activities,	to	purchase	the	
innovative	solutions.

In	 sum,	 the	 category	 of	 missions	 for	 which	 vision	 and	 objectives	
have	been	 set	without	 foreseeing	any	mechanism	 for	 citizen	 involve-
ment	is	particularly	varied	and	heterogeneous.	Evidence	has	neverthel-
ess	been	found	that	there	are	several	cumulative	reasons	to	 limit	 the	
communication	and	 consultation	processes	 to	 experts	 only,	while	 ex-
plicitly	excluding	citizens.	These	top-down	approaches	in	vision-setting	
are	justified	by	the	fact	that	the	decision-makers	do	not	seek	to	legitimi-
se	the	targeted	problems	(output	legitimacy)	and	because	of	the	way	in	
which	these	problems	were	selected	(input	legitimacy).	These	missions	
are	defined	by	decision-makers	who	are	not,	or	do	not	feel,	accountable	
to	public	needs,	or	consider	only	scientific	and	technological	dimensi-
ons,	 whose	 relevance	 may	 be	 estimated	 without	 the	 participation	 of	
citizens.	 Input	 legitimacy	 is	neglected	because	of	cultural	 factors	and	
the	non-democratic	nature	of	the	decision-makers.

3.2. INFORMATION SHARING TO STIMULATE BUY-IN

Most	case	studies	gathered	evidence	of	actions	undertaken	to	inform	
relevant	stakeholders	and	the	public	at	large	on	individual	mission-ori-
ented	R&I	initiatives.	Communication	consists	of	the	activities	conducted	
to	diffuse	information	on	the	rationales,	implementation	modalities	and	
impacts	of	these	initiatives.	It	pursues	two	interlinked	objectives:	to	raise	
the	public	awareness	of	problems	and	to	demonstrate	the	relevance	of	
the	(policy)	interventions	thereby	stimulating	buy-in.	In	such	circumstan-
ces,	citizens	are	passively	involved	to	ensure	(ex	post)	the	legitimacy	of	
decisions	–	already	 taken	–	on	 the	missions	 to	be	pursued.	 The	most	
commonly	employed	communication	channels	are	dedicated	websites,	
events	 (including	conferences	and	workshops),	social	media,	and	edu-
cation	programmes.	

3. PRACTICES OF 
CITIZEN ENGAGEMENT 
IN VISION-SETTING

3.1 ABSENCE OF MECHANISM TO INVOLVE CITIZENS 
IN VISION-SETTING

A	substantial	share	of	the	mission-oriented	R&I	initiatives	analysed	
do	not	present	any	evidence	of	citizen	 involvement	 in	 the	decision	on	
their	visions.	These	initiatives	present	some	characteristics	that	may	ex-
plain	a	perceived	reluctance	in	engaging	citizens.	

The	first	explanation	of	a	lack	of	public	participation	mechanisms	is	
the	high	technological	component	of	the	missions.	In	these	cases,	decis-
ion-makers	do	not	adopt	an	open	approach	either	because	they	consider	
the	contribution	of	citizens	as	hampering	the	fulfilment	of	their	ultimate	
objectives	or	because	they	deem	it	irrelevant.	To	set	such	visions,	there	
is	no	perceived	need	to	involve	other	actors	than	knowledgeable	experts	
or	stakeholders	in	the	relevant	domains,	e.g.	governmental	institutions,	
industrial	representatives,	technicians	or	scientists.	No	actions	are	there-
fore	needed	 to	 inform	citizens	or	 involve	 them	 in	decision-making,	as,	
due	to	their	low	or	lack	of	skills,	they	will	not	be	able	to	make	any	valua-
ble	contribution.	An	example	of	such	an	approach	is	the	development	of	
the	E-Fan	electric	aircraft.	This	technology-driven	initiative,	initiated	and	
implemented	by	a	consortium	of	private	organisations,	was	conceived	in	
a	pure	top-down	manner	in	consultation	with	a	few	partners	from	seve-
ral	national	and	regional	institutions,	but	without	input	from	the	general	
public,	neither	any	active	communication	campaign	nor	participative	me-
chanisms.	In	the	view	of	the	initiators	of	this	initiative,	the	expertise	and	
the	feedback	provided	by	experts	and	stakeholders	in	the	aerospace	and	
air	 transport	sectors	were	sufficient	 to	orient	 research	efforts	 towards	
the	development	of	a	zero-emission	aircraft.	No	clear	evidence	of	actions	
aiming	 at	 increasing	 legitimacy	 of	 this	 endeavour	 among	 the	 general	
public	has	been	found.	

The	absence	of	citizen	engagement	in	vision-setting	may	also	be	ex-
plained	by	the	qualities	of	their	initiators.	Desk	research	brings	evidence	
that	private	(profit-oriented)	companies6	are	less	keen	on	involving	citi-
zens	than	public	bodies	pursuing	societal	goals.	Given	that	businesses	
do	not	have	a	mandate	(or	the	presumption)	to	deliver	solutions	to	meet	
societal	 demands	 expressed	 by	 citizens,	 they	 do	 not	 feel	 accountable	
vis-à-vis	the	general	public.	For	this	reason,	they	tend	to	determine	their	
missions	in	full	autonomy	without	comments	from	citizens,	preferring	to	
rely	on	stakeholders	with	a	recognised	expertise	and/or	potential	users.	
This	approach	is	reflected,	for	instance,	in	the	development	of	the	pan-
European	aircraft	manufacturer,	Airbus.	The	governments	that	contribu-
ted	to	its	inception	did	not	involve	citizens	in	setting	up	the	objectives	of	
this	mostly	technology-driven	and	commercial	endeavour.	The	relevance	
and	 durability	 of	 this	 commitment	 to	 building	 a	 European	 aerospace	
consortium	 able	 to	 compete	 with	 US	 counterparts	 was	 not	 subject	 to	
either	public	consultations	or	an	active	communication	strategy	aimed	
at	increasing	its	legitimacy.	

Some	public	authorities	 share	with	private	companies	a	 strong	 re-
luctance	in	involving	citizens	in	the	development	of	policy	interventions.	
Even	 in	consolidated	and	 longstanding	democracies,	both	 the	govern-
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active	in	communicating	to	the	large	public,	as	their	level	of	legitimacy	
has	a	direct	impact	on	the	success	of	their	implementation.	Indeed,	they	
may	partly	rely	on	private	donations	(from	individuals)	and	crowdfunding	
as	well	as	volunteer	work,	and	therefore	on	their	capacity	to	convince	ci-
tizens	that	they	can	contribute	to	legitimate	missions	(linked	to	the	com-
mon	good)	through	their	 financial	and	 in-kind	support.	Making	private	
and	close	connections	between	individuals'	concerns	and	the	problem	
to	be	solved	and,	by	doing	so,	building	or	 strengthening	 (ex	post)	 the	
legitimacy	of	the	concerned	mission-oriented	R&I	initiative	are	assumed	
to	be	among	the	most	effective	ways	to	steer	citizens	in	that	direction.	
For	instance,	the	Ocean	Cleanup	initiative	aims	at	preventing,	extracting	
and	intercepting	the	plastic	pollution	of	oceans.	Its	wide	visibility	is	en-
sured	by	large	media	coverage	as	well	as	its	active	presence	on	social	
media.	Information	on	the	causes	of	plastic	pollution	is	disseminated	via	
the	website	of	the	Foundation,	which	is	highly	dependent	on	individual	
contributions.	 This	 strategy	contributes	 to	 raising	public	awareness	of	
this	problem	and	the	(urgent)	need	to	tackle	it.	

The	 legitimacy-building	 processes	 within	 these	 three	 categories	 of	
mission-oriented	 R&I	 initiatives	 show	 similar	 patterns.	 Citizens	 are	 in-
volved	 in	building	 the	output	 legitimacy	of	 these	mission-oriented	R&I	
initiatives,	as	information	shared	with	them	aim	to	demonstrate	the	ac-
curacy	and	magnitude	of	 the	problems	 to	be	 solved.	However,	 citizen	
engagement	is	not	seemingly	perceived	as	a	relevant	criterion	in	input	
legitimacy:	decisions	are	made	by	legitimate	decision-makers	acting	for	
the	 purpose	 of	 the	 national	 pride	 and	 global	 leadership	 or	 by	 private	
foundations,	whose	 legitimacy	does	not	derive	 from	any	popular	elec-
tion.	Some	missions	relate	to	urgent	societal	needs	that	require	a	swift	
reaction	of	decision-makers.	In	such	circumstances,	it	would	be	hardly	
feasible	to	mobilise	citizens	and	consult	them	quickly	enough.	The	defini-
tion	of	the	vision	is	therefore	made	in	a	top-down	manner	and	is	justified	
afterwards	through	communication	activities.	

3.3 PARTICIPATORY INVOLVEMENT

Very	few	of	the	missions	analysed	include	evidence	of	some	degrees	
of	citizen	participation	in	the	selection	of	the	missions	to	be	pursued.	The	
most	common	way	 is	 through	public	 consultations,	whereby	decision-
makers	ask	citizens	about	their	views	on	broad	challenges	or	problems	
prior	to	designing	policy	interventions.	This	process	is	controlled	and	co-
ordinated	by	the	relevant	public	authorities,	which	decide	on	the	issues	
on	which	citizens	provide	their	feedback	and	on	the	procedures	for	this	
purpose.	Even	though	public	consultation	engages	more	than	informati-
on	sharing,	it	cannot	be	yet	considered	as	a	genuinely	active	participa-
tion	in	the	policy-making	process,	especially	when	the	general	public	is	
involved	late	in	the	decision-making	process	and	is	asked	to	reflect	on	
proposals	already	developed	by	policy-makers.

In	 the	 mission-oriented	 R&I	 initiatives	 considered,	 public	 consulta-
tions	are	organised	in	different	manners,	which	affect	the	degree	of	citi-
zen	involvement	and	the	level	of	openness	of	the	policy-making	process	
to	externals	inputs.	Some	initiatives	remain	open	to	(spontaneous)	feed-
back	and	contributions	from	a	wide	range	of	actors,	including	individual	
citizens	as	well	as	representatives	of	industry,	civil	organisations	or	aca-
demia.	For	instance,	feedback	collection	mechanisms,	via	public	surveys,	
consultation	 webpages	 and	 interactions	 with	 public	 administrations	
through	social	media	accounts,	contributed	to	setting	the	objectives	of	
the	Finnish	Bioeconomy	Strategy.	Open	consultation	tends	nevertheless	

The	diffusion	of	information	on	policy	interventions	is	a	practice	ob-
served	in	various	initiatives.	However,	three	groups	of	mission-oriented	
R&I	 initiatives	can	be	identified	among	those	that	 involve	citizens	only	
through	information-sharing	activities.

The	first	category	of	mission-oriented	R&I	initiatives	involving	citizens	
exclusively	through	communication	activities	includes	initiatives,	whose	
mission	is	mainly	of	a	technological	or	scientific	nature,	but	with	a	politi-
cal	dimension.	The	legitimacy-building	process	that	is	perceived	required	
in	these	instances	is	interpreted	as	bidirectional.	On	the	one	side,	visions	
are	considered	legitimate	because	they	were	decided	by	legitimate	de-
cision-makers.	On	the	other	side,	their	popular	support	enhances,	in	re-
turn,	the	legitimacy	of	their	decision-makers.	Two	particularly	illustrative	
case	studies	are	the	US	Apollo	project	with	its	goal	of	landing	a	man	on	
the	moon	and	returning	him	safely	to	the	earth,	and	the	British-French	
Concorde	project	to	develop	supersonic	air	transport.	Despite	their	ob-
jectives	to	accelerate	the	development	of	new	technologies,	both	were	
given	high	visibility	in	media	(e.g.	the	live	broadcast	of	Neil	Armstrong	
from	the	Moon)	and	policy	discourse.	Besides	its	strategic	importance	in	
the	then	geopolitical	context,	the	Apollo	project	had	a	high	propaganda	
value	and	was	aimed	at	demonstrating	to	the	US	citizens	the	national	
scientific	and	technological	leadership.	Reflecting	its	political	dimension,	
President	Kennedy	asked	for	exploring	different	options	for	amendment	
when	criticisms	raised.	Similarly,	in	the	Concorde	project,	despite	early	
reservations	that	investments	would	have	zero	or	low	return,	the	British	
government	 maintained	 its	 commitment,	 mainly	 for	 political	 reasons,	
among	which	avoiding	the	further	reduction	of	the	popular	support	for	
the	government.	

The	second	category	of	mission-oriented	R&I	initiatives	in	which	citi-
zen	engagement	is	limited	to	communication	activities	and	information	
sharing	 includes	 those	 that	consider	 the	perspective	of	 citizens	 in	 the	
vision-setting	process,	to	the	extent	that	the	missions	relate	to	problems	
for	which	a	consensus	among	citizens	is	assumed	to	exist.	This	approach	
is	observed	in	situations	of	a	shared	sense	of	emergency	in	the	aftermath	
of	 catastrophic	 events.	Citizens	are	perceived	highly	 likely	 to	 consider	
legitimate	any	policy	interventions	designed	explicitly	to	solve	a	problem	
that	 affects	 most	 of	 them	 and	 may	 threaten	 their	 safety	 and/or	 well-
being.	Communication	activities	are	conducted	 in	order	 to	maintain	or	
even	strengthen	this	initial	level	of	legitimacy	(guaranteed	by	the	sense	
of	emergency)	to	forestall	any	later	loss	of	popular	support	and	societal	
acceptance.	An	example	can	be	found	in	the	initiative	taken	by	the	Itali-
an	authorities	to	protect	the	Venetian	lagoon,	which	is	regularly	exposed	
to	exceptional	tides	(the	so-called	‘acqua alta’)	and	floods	with	frequency	
and	intensity	increasing	in	recent	years7.	The	MOSE	project	(Italian:	MO-
dulo Sperimentale Elettromeccanico)	aimed	at	the	development	of	tech-
nologies	for	the	protection	of	Venice	and	other	cities	in	the	lagoon	from	
floods	and	other	exceptional	tides	without	affecting	the	economic	acti-
vities	of	 the	commercial	harbours.	This	 initiative	presents	no	evidence	
of	any	sort	of	active	engagement	of	citizens	in	the	decision	on	its	vision.	
It	was	assumed	that	the	mission	would	be	considered	legitimate	by	the	
inhabitants	of	 the	 lagoon	because	of	 their	vulnerability	 to	 this	 type	of	
natural	disaster.	

The	 third	category	of	mission-oriented	R&I	 initiatives	 involving	citi-
zens	 in	 the	 selection	 of	 missions	 only	 via	 information-sharing	 actions	
consists	 of	 initiatives	 conducted	 by	 private	 foundations.	 As	 decision-
makers	are	not	elected	officials	in	these	cases,	it	could	be	expected	that	
low	efforts	would	be	made	to	strengthen	the	legitimacy	of	decisions	on	
the	missions	to	pursue.	However,	some	initiatives	appeared	to	be	very	
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functioning	of	 the	policy-making	process	and	demonstrate	 the	capaci-
ty	 to	prompt	 the	 introduction	of	 societal	demands	 in	 the	public	policy	
agenda.	Provided	that	citizen	movements	are	not	seen	as	endangering	
the	current	balance	of	power	or	hampering	the	stability	of	the	commu-
nity,	the	traditional	policy-makers	might	consider	them	as	opportunities	
to	(further)	legitimise	their	actions.	Consequently,	also	in	this	particular	
case,	 the	 decision-makers	 might	 attribute	 to	 the	 citizens	 the	 capacity	
to	 participate	 in	 setting	 the	 vision	 for	 mission-oriented	 R&I	 initiatives.	
An	example	of	this	case	is	the	German	Energiewende	initiative,	which	
consists	 in	 a	 long-term	 strategy	 for	 the	 development	 of	 a	 low-carbon	
energy	system	based	on	renewable	energy	and	energy	efficiency.	The	
development	of	this	mission	would	have	not	been	possible	without	the	
long-standing	 activism	 of	 grassroots	 green	 movements	 advocating	 for	
energy	transition	policies	and	the	phasing	out	of	nuclear	power	plants.	
At	 first,	policymakers	underestimated	the	sense	of	urgency	felt	by	 the	
German	citizens	in	regard	to	a	green	transition	over	decades,	until	the	
Fukushima	nuclear	accident	convinced	them	to	steer	this	long-date	pub-
lic	movement	in	their	favour.	Participatory	schemes	were	then	not	simply	
strengthened	and	institutionalised,	but	even	encouraged	and	multiplied.	
Such	shift	in	policy	produced	one	of	the	most	emblematic	examples	of	
citizen	involvement	in	setting	the	goals	and	in	designing	the	policy	inst-
ruments	of	an	mission-oriented	initiative.	

In	 regard	 to	 the	 level	 of	 legitimacy,	 the	 engagement	 of	 citizens	 in	
setting	the	vision	of	mission-oriented	R&I	initiatives	via	dedicated	pub-
lic	consultations	and	other	participatory	mechanisms	ensures	first	and	
foremost	their	output	legitimacy.	Furthermore,	it	demonstrates	that	tra-
ditional	policy-makers	are	increasingly	–	but	still	marginally	–	attentive	
to	input	legitimacy.	Citizen	engagement	in	the	decision-making	process	
is	interpreted	as	being	not	aimed	only	at	ensuring	that	the	ultimate	de-
cision	 will	 be	 in	 line	 with	 societal	 expectations	 and	 will	 have	 popular	
support.	 It	can	also	contribute	 to	building	a	policy	discourse	 justifying	
the	 pursued	 missions	 by	 referring	 explicitly	 to	 the	 public	 participation	
mechanisms	employed	for	their	definition.	The	analysis	of	the	considered	
case	studies	suggests	that	public	consultations	organised	at	the	earliest	
stages	 in	 the	decision-making	process	are	nevertheless	 those	that	are	
the	closest	to	genuine	participation	of	citizens.	The	general	public	may	
be	asked	to	contribute	directly	to	the	refinement	of	missions	that	were	
broadly	defined	by	policy-makers,	or	to	express	their	support	to	(rather	
elaborated)	proposals	of	missions	and	objectives.	However,	in	most	ca-
ses,	citizens	are	not	asked	to	define,	through	any	type	of	participatory	
process,	which	missions	would	be	the	most	relevant	in	their	views.	Ci-
tizens	are	 rather	expected	 to	give	 feedback	on	 top-down	defined	pro-
posals.	Finally,	in	few	instances,	policy-makers	may	decide	to	translate	
problems	already	identified	by	grass-roots	movements	into	well-defined	
policy	interventions.	By	putting	these	problems	onto	the	policy	agenda,	
traditional	policy-makers	similarly	ensure	that	the	mission-oriented	R&I	
initiatives	 prompted	 by	 autonomously	 organised	 groups	 of	 individuals	
are	considered	legitimate.

to	favour	the	most	vocal	individuals,	who	usually	have	the	knowledge	to	
effectively	engage	in	the	decision-making	process	and	the	ambition	to	
put	their	problems	onto	the	policy	agenda.	Public	consultations	can	be	
also	organised	by	means	of	 interviews	and	working	groups	composed	
of	 specific	actors	 (including	citizens	and	civil	 organisations)	who	have	
been	identified	by	the	decision-makers.	For	instance,	citizens	and	other	
stakeholders	were	involved	in	Societal	Advisory	Boards	for	providing	ad-
vices	on	relevant	vision	and	objectives	for	the	Dutch	water	management	
strategy	 to	 be	 implemented	 via	 the	 Delta	 Programme.	 Whereas	 open	
consultation	may	 result	 in	very	 low	or	no	contribution,	 interviews	and	
working	groups	can	guarantee	some	bottom-up	contribution	to	policy-
making.	Furthermore,	 the	competent	public	authorities	may	define	cri-
teria	for	the	selection	of	their	participants,	such	that	representativeness	
is	guaranteed	and	that	 the	voice	of	citizens	 is	not	captured	by	groups	
pursuing	their	own	agenda.	

Consultation	mechanisms	were	set	 in	mission-oriented	R&I	 initiati-
ves	which	are	diverse	in	terms	of	the	nature	of	the	missions	(either	very	
scientific	and	technologic	or	rather	transformative	and	societal),	the	type	
of	challenges	tentatively	addressed	(food,	agriculture,	bio-economy,	en-
vironment,	 transport,	 health,	 etc.)	 and	 the	 level	 of	 policy	 intervention	
(supranational,	national,	 local).	Nevertheless,	 three	groups	of	mission-
oriented	R&I	initiatives	in	which	citizen	engagement	is	perceived	parti-
cularly	relevant	can	be	identified.

Firstly,	 practices	 of	 vision-setting	 engaging	 citizens	 appear	 to	 be	
particularly	 relevant	 in	 initiatives	 aimed	 at	 solving	 important	 societal	
challenges,	as	 the	general	public	 is	assumed	to	be	 the	best	placed	 to	
identify	 and	 characterise	 the	 most	 relevant	 problems	 in	 this	 respect.	
For	instance,	the	Clean	Air	London	initiative,	which	aims	at	reducing	air	
pollution	in	the	city	and	at	improving	thereby	well-being	and	quality	of	
life	of	 its	 inhabitants,	set	up	mechanisms	to	collect	feedback	and	sug-
gestions	from	Londoners	and	to	enable	them	to	interact	with	the	local	
administrations.	Nevertheless,	these	mechanisms	include	surveys	which	
were	launched	late	in	the	decision-making	process	and	aimed	more	at	
ensuring	popular	support	for	the	initiative	than	at	empowering	citizens	
and	fully	engaging	them	in	setting	its	vision.

Public	 consultation	 is	 also	 employed	 when	 the	 vision	 and	 objecti-
ves	are	established	 in	 the	 first	place	by	 the	competent	policy-makers,	
and	are	subsequently	submitted	to	a	panel	of	actors,	including	citizens	
and	 other	 types	 of	 stakeholders,	 for	 their	 refinement.	 For	 instance,	 to	
set	the	objectives	of	the	Luxembourg	3rd	Industry	Revolution	strategy,	
the	 initiators	 set	up	 thematic	working	groups	composed	of	more	 than	
300	 stakeholders,	 including	 companies,	 local	 administrations	 and	 civil		
society	 organisations.	 Their	 mission	 was	 to	 translate	 the	 concept	 of	
‘Third	 Industrial	 Revolution’	 into	 the	 Luxembourg	 context:	 this	 mainly	
refers	to	a	transition	of	economic	systems	towards	peer-to-peer	models	
relying	on	the	generation,	distribution	and	use	of	renewable	energy.	The	
working	groups	identified	and	analysed	ongoing	trends	and	defined	ac-
cordingly	feasible	and	consistent	objectives.	Luxembourg	residents	were	
thereby	given	the	opportunity	to	take	part	in	the	design	of	this	transfor-
mative	initiative.

Finally,	where	citizens	can	autonomously	organise	to	trigger	a	spe-
cific	policy	which	responds	to	a	pressuring	societal	demand,	traditional	
policy-makers	 might	 employ	 participatory	 schemes	 to	 regain	 control	
over	the	policy-making	process	and	handle	it	for	their	own	benefits.	The	
collected	evidence	suggests	that	this	situation	may	occur	only	in	demo-
cratic	communities	whose	social	actors	possess	a	fair	awareness	of	the	
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trust	in	democratic	systems.	Finally,	the	consulted	stakeholders	advoca-
ting	for	public	participation	in	decision-making	refer	to	past	experiences	
(e.g.	 the	 Irish	 Citizens’	 Assembly	 set	 up	 in	 2016	 to	 consider	 the	 most	
important	issues	of	the	country)	to	show	that,	if	individuals	are	trained	
to	effectively	take	part	in	participatory	mechanisms	and	informed	on	the	
characteristics	of	the	societal	challenges,	they	might	demonstrate	abili-
ties	to	grasp	complex	issues	and	make	relevant	policy	proposals.

On	the	contrary,	other	consulted	stakeholders	express	some	reserve	
in	respect	to	the	engagement	of	citizens	in	decision-making,	particularly	
in	its	initial	steps,	contending	that	it	should	be	avoided,	if	not	forbidden,	
and	that	other	types	of	stakeholders	with	a	better	understanding	of	the	
challenges	to	be	addressed	(including	experts	and	users)	have	more	va-
luable	inputs	to	bring	in	the	policy-making	process.	In	addition,	citizens	
do	not	have	the	mandate	nor	the	capacity	to	fully	understand,	represent	
and	elaborate	on	the	societal	demands	of	their	community.	Because	me-
chanisms	for	public	participation	may	shed	 light	on	discrepancies	bet-
ween	citizens	and	other	stakeholders	in	terms	of	degree	of	participation	
in	policy-making,	they	can	also	affect	the	community	cohesion.	Further-
more,	citizens	might	not	be	aware	of	the	complexity	of	the	policy	cycle	
to	make	relevant	contributions,	especially	in	countries	or	regions	where	
mainstream	media	have	a	strong	influence	on	their	level	of	understan-
ding	of	ongoing	policy	discussions.	Social	media	similarly	raise	concerns	
in	this	respect,	as	they	allow	users	to	favour	some	information	sources	
while	outweighing	others	for	any	apparent	sensible	reason.	

In	the	context	of	growing	populism	across	Europe,	consulted	stake-
holders	worry	that	mechanisms	for	public	participation	in	vision-setting	
divert	policy	decisions	from	the	missions	that	are	the	most	likely	to	ac-
celerate	system	transformations	for	solving	societal	challenges.	Because	

Type and means of 
citizen engagement

Main observed features of 
missions

Rationale for the selected degree of citizen involvement Consideration for legitimacy-
building

Input Output

NO ROLE
No	instrument

Missions	

•	 with	high	technological	

component,

•	 whose	initiators	lack	culture	

and	practices	of	citizen	

engagement,	

•	 implemented	in	non-

democratic	regimes.

•	 Lack	of	responsiveness	of	policy-makers	to	public	needs	and	demands.

•	 No	valuable	contributions	expected	from	citizens.

•	 High	reliance	on	experts,	users	and	industry	stakeholders.

•	 Fear	of	disruptive	effects	of	citizen	engagement	on	policy-making.

NO NO

COMMUNICATION
Exclusive	reliance	on	
communication	tools:	
Dedicated	websites
Events	(conferences,	
workshops)
Social	media
Education	programmes	

Missions

•	 related	to	societal	challenges	

but	initiated	by	private	

actors,

•	 with	a	high	technological	

component	and	a	major	

political	dimension,

•	 related	to	urgent	societal	

needs.

•	 Influence	of	the	degree	of	popular	support	on	the	successful	implementation	

of	missions.

•	 Need	to	maintain	the	initial	level	of	legitimacy	throughout	the	policy	cycle.

•	 Intertwined	legitimacy	of	policies	and	their	initiators.

•	 Trade-off	between	swift	policy	reactions	to	urgent	needs	and	openness	of	

policy-making	to	public	participation.

NO YES

PARTICIPATION
Public	consultations
Interviews
Working	groups	
Surveys
Social	media	
Public	Meetings
Stakeholder	Forums

Missions	

•	 with	anticipated	important	

societal	impacts,

•	 broadly	predefined	and	in	

need	of	refinement,

•	 defined	by	citizens	and	

whose	translation	into	the	

policy	agenda	serves	the	ac-

tions	of	the	policy-makers.	

•	 Influence	of	the	degree	of	popular	support	on	the	successful	implementation	

of	missions.

•	 Perception	of	citizens	as	knowledgeable	and	capable	of	participating	in	

policy-making.

•	 Democratic	and	transparent	functioning	of	public	administrations.	

•	 Need	to	develop	policy	discourse	justifying	policy	interventions.

YES YES

4. PERCEIVED CHALLENGES IN 
THE ENGAGEMENT OF CITIZENS 
IN VISION-SETTING

Interviews	and	a	workshop	collected	the	views	from	R&I	actors	and	
help	 flesh	 out	 the	 reasons	 of	 the	 resistance	 of	 policy-makers	 against	
further	public	participation	in	policy-making,	and	the	modalities	in	which	
participation	might	take	place.	

4.1 WHY SHOULD POLICY-MAKERS INVOLVE  
CITIZENS?

It	is	widely	admitted	that	all	individuals	should	be	given	the	oppor-
tunity	 to	 reflect	 on	 the	 relevance	 of	 policy	 interventions	 implemented	
in	 their	community,	and	particularly	on	the	direction	given	to	mission-
oriented	R&I	initiatives.	Such	positive	opinions	towards	citizen	involve-
ment	are	mainly	underpinned	by	 the	assumptions	 that	private	organi-
sations	 and	 the	 traditional	 policy-makers	 may	 overlook	 societal	 needs	
while	pursuing	ambitions	often	related	instead	to	their	own	needs;	and	
that	citizens	have	a	better	understanding	 than	 these	actors	about	 the	
most	 significant	 challenges	 to	 their	 communities.	 Furthermore,	 public	
participation	in	policy-making	can	increase	the	stability	and	the	legitima-
cy	of	policy	decisions	and	the	level	of	transparency	of	decision-making	
processes.	It	may	also	contribute	to	making	citizens	feel	responsible	for	
the	formulation	and	design	of	policies,	while	curbing	the	eroding	of	their	

Table 1:	Elements	of	citizen	involvement	and	consequence	on	legitimacy
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feasibility	of	the	orientation	of	R&I	initiatives	(especially	when	they	are	
mainly	aimed	at	the	achievement	of	ambitious	scientific,	technological	
or	economic	challenges)	and	whether	new	goods	and	services	are	ready	
to	be	used.	Therefore,	the	main	rationale	for	user	involvement	in	policy-
making	is	to	ensure	that	the	vision	is	reachable	and	that	the	solution	to	
be	developed,	for	that	purpose,	could	be	used	and	diffused	at	a	suffici-
ent	pace.	Without	diminishing	this	argument,	civil	society	organisations	
claim	that	it	cannot	justify	that	users	are	involved	in	the	place	of	citizens	
to	decide	the	visions	for	mission-oriented	R&I	initiatives.	

The	 particular	 role	 of	 the	 general	 public	 is	 indeed	 to	 consider	 the	
relevance	of	missions	against	societal	values	that	are	deemed	of	impor-
tance	in	their	community.	For	these	reasons,	communication	and	disse-
mination	activities	should	be	clearly	delineated,	with	the	latter	aimed	at	
accelerating	the	uptake	of	(new)	goods	and	services	and	not	at	raising	
public	awareness	of	the	targeted	problems.	This	is	the	reason	why	the	
large	events	such	as	those	organised	in	the	Chinese	New	Energy	Vehicle	
initiative	for	demonstrating	newly	developed	electric	vehicles	are	seen	
as	targeting	potential	purchasers	instead	of	involving	the	public	at	lar-
ge,	and	having	no	 influence	on	the	 legitimacy	of	mission-oriented	R&I	
initiatives.	

Given	that	all	individuals	are	inevitably	part	an	established	commu-
nity	and	jointly	constitute	the	civil	society,	all	the	organisations	that	are	
made	of	individual	volunteers	have	in	common	the	aspiration	of	repre-
senting	 “a	 wide	 range	 of	 interests	 and	 ties”	 (OECD,	 2006).	 However,	
the	 participation	 of	 civil	 society	 organisations	 in	 policy-making	 occurs	
differently	 than	 citizen	 involvement.	 In	 the	 first	 place,	 civil	 society	 or-
ganisations	tend	to	be	organised	in	a	complex	structure,	with	allocated	
responsibilities	 to	 group	 of	 individuals	 who	 are	 the	 real	 interlocutors	
vis-à-vis	decision-makers.	Secondly,	they	have	their	own	communication	
channels	and	independently	implement	their	outreach	strategies.	In	the	
third	place,	no	civil	society	organisation	can	claim	to	represent	all	the	po-
sitions	of	their	members	and	volunteers.	They	express	official	positions,	
which	may	be	the	result	of	internal	mediation	and	compromise.	

Moreover,	 there	 is	 a	 clear	 tendency	 in	 each	 organisation	 to	 focus	
on	a	theme	or	a	set	of	issues,	and	to	unavoidably	advocate	for	the	spe-
cific	 interests	of	 limited	groups	of	 citizens.	 For	 the	 same	 reason,	 their	
involvement	may	lead	to	an	excessive	politicisation	and	polarisation	of	
the	policy-making	process.	Despite	these	concerns,	the	evidence	collec-
ted	 in	case	studies,	such	as	 in	the	French	Agriculture-Innovation	2025	
strategy,	suggests	that	some	policy-makers	prompt	the	participation	of	
civil	society	organisations,	like	family	associations,	when	in	need	of	en-
larging	their	legitimacy.

4.3 WHICH MODALITIES OF CITIZEN INVOLVEMENT?

Once	citizens	are	 recognized	having	a	specific	 role	 in	 the	design	of	
mission-oriented	R&I,	policy-making	procedures	must	adapt	to	allow	their	
involvement.	One	of	the	few	points	on	which	most	consulted	stakeholders	
agree	 is	 that	a	 fully	bottom-up	process	 is	neither	 feasible	nor	advisab-
le.	Traditional	policy-makers	should	not	be	excluded	from	vision-setting	
and	the	design	of	mission-oriented	R&I	initiatives,	as	they	are	the	most	
capable	actors	to	ensure	policy	coordination.	The	governance	of	mission-
oriented	R&I	initiatives	should	instead	rely	on	a	multi-actors	model	where	
participants	tend	to	complement,	but	do	not	substitute,	each	other.

Very	 few	 consulted	 stakeholders	 support	 the	 idea	 to	 create	 a	 de-
dicated	 and	 permanent	 body	 in	 charge	 of	 ensuring	 that	 citizens	 are	
involved	in	the	general	policy-making	process.	It	is	instead	contended	

those	missions	may	have	disruptive	(and	negative)	effects	 in	the	short	
term,	citizens	may	be	reluctant	to	fully	support	them.	Moreover,	the	par-
ticipation	of	citizens	in	the	decision	on	missions	is	feared	to	benefit	only	
easily	understandable	or	‘fashionable’	sciences	or	industries,	i.e.	those	
benefitting	from	high	popularity	and	media	coverage.	

Finally,	some	actors	are	concerned	that	citizen	involvement	would	be	
infeasible	on	practical	terms.	Mechanisms	which	are	conceived	to	invol-
ve	on	a	regular	basis	multitude	of	individuals	are	costly	and	their	funding	
too	difficult	to	be	viable	in	the	long	run.	An	extra	layer	of	complexity	is	
added	by	the	extreme	variety	of	opinions	on	a	number	of	issues	which	
makes	the	finding	of	a	consensus	even	more	difficult.	

4.2 WHICH KIND OF INDIVIDUALS (OR GROUPS OF IN-
DIVIDUALS) SHOULD BE INVOLVED?

Citizens	are	perceived	in	competition	with	other	categories	of	stake-
holders	in	the	policy-making	process,	especially	with	experts,	users	and	
civil	society	organisations.	

In	comparison	with	citizens,	experts	encompass	all	 individuals	with	
relevant	and	recognised	knowledge	in	relation	to	the	challenges	to	be	
tackled	as	well	as	 the	expertise	and	experience	necessary	 for	sugges-
ting	suitable,	relevant	and	feasible	answers	to	the	identified	problems8.	
Furthermore,	experts	may	be	assumed	to	be	more	likely	to	understand	
the	 specificities	 of	 the	 policy-making	 process.	 The	 expertise	 of	 these	
individuals	 and	organisations	 can	 serve	 in	 crucial	 steps,	 including	 the	
definitions	of	 the	scope	of	 the	missions	and	of	quantifiable	and	attai-
nable	objectives.	For	 instance,	 in	 the	 Indian	Electric	Mobility	Plan,	 the	
government	 decided	 to	 leverage	 on	 the	 participation	 of	 transport	 and	
automobile	 stakeholders	which	have	 specific	 interests	 in	 the	develop-
ment	of	the	electric	vehicle	industry.	

Some	 mission-oriented	 R&I	 initiatives	 attempted	 to	 use	 the	 contri-
butions	 from	both	experts	and	 the	general	public	 in	a	complementary	
way.	For	instance,	in	several	of	the	analysed	case	studies,	the	feedback	
of	citizens	was	used	to	reflect	on	the	directions	identified,	in	a	first	time,	
by	individual	experts.	The	EU	Human	Brain	Project	adopted	this	kind	of	
approach:	at	first,	scientists	and	industry	representatives	were	asked	to	
propose	a	set	of	projects;	only	in	a	second	moment,	citizens	were	enga-
ged	to	verify	the	socio-economic	and	ethical	dimensions	of	the	selected	
proposals	and	validate	the	goals	of	the	proposed	projects.	

What	 is	 mostly	 argued	 is	 nevertheless	 the	 rationales	 for	 involving	
citizens	 instead	of	 stakeholders	or	 experts,	 and	whether	 the	decision-
makers	 should	 listen	 to	 the	 general	 public	 without	 mediation	 by	 any	
intermediate	body	and	the	support	of	skilled	professionals.	In	the	views	
of	governmental	agencies	and	the	scientific	community,	individuals	may	
have	some	understanding	of	the	societal	challenges,	but	clearly	lack	the	
knowledge	required	to	solve	them.	On	the	contrary,	some	not-for-profit	
organisations	 argue	 that	 citizens,	 in	 comparison	 with	 experts,	 have	 a	
holistic	vision	much	more	focused	on	the	future	conditions	of	the	next	
generations	than	on	the	scientific	and	technological	challenges.

Citizens	are	also	often	confused	and	substituted	(in	the	policy-making	
process)	with	users.	However,	while	the	former	are	defined	in	respect	to	
their	belonging	to	specific	(social)	communities,	the	essential	feature	of	
the	latter	is	being	economic	and	(demand-side)	market	actors	integrating	
goods	and	services	into	their	economic	activities	(by	consuming	or	em-
ploying	them)	in	order	to	obtain	some	benefits,	including	the	solving	of	
specific	problems.	Users	are	considered	to	hold	specific	knowledge	that	
relates	 to	 their	practices	and	habits	and	 that	allows	 to	determine	 the	
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processes	in	order	to	engage	the	general	public	in	shaping	the	future	of	
its	policy	interventions.	

Since	mission-oriented	R&I	initiatives	are	essentially	aimed	at	solving	
problems	that	will	help	tackle	pressing	societal,	economic,	scientific	and	
technological	challenges,	they	are	easily	understandable	by	the	general	
public	and	are	conveniently	communicable	and	justifiable	in	the	public	
eyes.	If	handled	correctly,	missions	conceived	with	citizen	involvement	
will	 therefore	contribute	 to	 increasing	 the	 legitimacy	of	 the	EU	 in	R&I	
policy	and	possibly	in	other	policy	domains.	Additional	efforts	for	invol-
ving	 the	 general	 public	 in	 the	 definition	 of	 missions	 may	 help	 further	
reduce	the	perceived	distance	between	citizens	and	the	EU	institutions.	
However,	this	requires	the	promotion	of	new	practices	within	the	EU	po-
licy-making	process	without	lengthening	it	and	increasing	its	costs	(and	
while	abiding	by	the	institutional	framework	laid	down	by	the	Treaties).	

Public	 consultation	 mechanisms	 have	 already	 demonstrated	 being	
valid	and	important	means	to	ensure	output	and	input	legitimacy.	The	EU	
policy-makers	may	rely	on	these	existing	practices,	enlarge	their	scope	
and	scale	them	up	at	the	EU	level	while	overseeing	their	implementation	
in	Member	States.	Moreover,	further	steps	towards	a	more	participative	
decision-process	can	be	designed	and	implemented	on	the	strengths	of	
past	experiences	(such	as	the	past	Interactive	Policy	Making	mechanism)	
and	 in	view	of	 the	practices	currently	 implemented	and	 for	which	 the	
European	Union	is	advocating	(notably,	in	the	area	of	e-Governance).	By	
considering	the	controversy	that	a	suggestion	for	changing	the	current	
decision-making	procedures	may	engender	among	the	Member	States	
and	EU	bodies,	such	attempts	can	be	delimited,	in	a	first	time,	to	the	field	
of	R&I	policies	and	initiatives,	and,	more	specifically,	to	the	mission-ori-
entated	pillar	in	Horizon	Europe.	Another	possibility	to	ensure	bottom-up	
participation	in	decision-making,	as	noted	by	several	 interviewees,	are	
the	platforms	established	for	the	definition	of	the	Smart	Specialisation	
Strategy9.	These	could	be	revived	and	used	to	involve	the	general	public	
at	a	regional	level,	by	giving	the	opportunity	to	define	missions	capable	
of	meeting	the	needs	of	local	communities.	In	addition	to	these	options,	
civil	 society	organisations	suggest	 the	establishment	of	 “Citizens	Con-
ventions”,	whose	design	and	functions	may	address	the	challenges	that	
this	research	identified10.

The	main	issues	with	these	tentative	mechanisms	relate	to	the	subs-
tantial	lack	of	experience	in	handling	them	in	several	Member	States	or	
at	a	transnational	 level.	Moreover,	even	if	correctly	implemented,	they	
would	need	to	collect	the	opinions	of	citizens	who	are	exposed	to	a	wide	
variety	of	 challenges	or	 to	 similar	 ones	but	at	 varying	 intensities	 (e.g.	
ocean	pollution	may	be	less	a	concern	for	Central	European	countries).	
Citizen	involvement	mechanisms	would	have	to	cope	also	with	the	chal-
lenges	traditionally	faced	by	all	sorts	of	exercises	implemented	at	the	EU	
scale,	i.e.	the	presence	of	different	political	cultures	and	multilingualism.	
However,	while	not	dismissing	their	importance,	these	challenges	could	
be	 regarded	as	 the	 raison d’être	 of	an	 intergovernmental	organisation	
such	 as	 the	 European	 Union	 and	 should	 not	 be	 considered	 as	 a	 hin-
drance	 to	more	participatory	and	democratic	policy-making	processes.	
On	 the	 contrary,	 given	 that	 missions	 aim	 at	 solving	 challenges	 which	
often	have	transnational	 impacts,	 the	coordination	of	mission-oriented	
R&I	should	be	guaranteed	at	EU	level.	As	a	consequence,	the	institutions	
of	the	European	Union	will	be	the	best	placed	to	find	and	implement	re-
newed	methods	and	practices	to	engage	citizens	in	setting	the	missions	
to	orient	R&I	policy.	

that	existing	institutions	would	be	better	positioned	to	translate	popular	
preferences	for	specific	challenges	into	concrete	mission-oriented	R&I	
initiatives.	However,	 they	would	need	 to	 change	 their	 functioning	by	
integrating	citizens	to	their	decision-making	process.	A	solution	is	the	
establishment	of	multi-stakeholders	groups	with	the	mission	to	formu-
late	recommendations	to	bodies	in	charge	of	taking	decisions,	such	as	
the	National	Cancer	Advisory	Board	(NCAB),	which	was	established	in	
1971	to	ensure	the	implementation	of	the	War	on	Cancer	initiative,	and	
which	contributed	to	the	research	plan	for	the	Cancer	Moonshot	strat-
egy.	Public	participation	in	decisions	on	the	visions	for	mission-oriented	
R&I	should	rely,	where	possible,	on	existing	practices	of	citizen	engage-
ment	in	the	functioning	of	public	institutions,	in	order	to	avoid	having	
disruptive	effects	and	inducing	too	high	costs	to	public	administrations.	

Special	attention	should	be	paid	 to	 the	criteria	 for	 the	selection	of	
the	 citizens	 authorised	 to	 participate	 in	 the	 vision-setting	 for	 mission-
oriented	R&I	initiatives.	A	general	principle	should	be	that	the	selection	
should	be	balanced	and	avoid,	where	possible,	organisations	which	may	
capture	the	voice	of	the	general	public	to	push	forward	their	own	agen-
da.	However,	institutional	arrangements	and	adaptation	of	consultation	
tools	 for	 citizen	 engagement	 in	 decision-making	 will	 induce	 costs,	 as	
many	 consulted	 stakeholders	 highlighted.	 This	 is	 even	 more	 expected	
in	the	case	of	mission-oriented	R&I	orchestrated	at	the	EU	level,	as	such	
practices	do	not	exist	yet	and	may	face	linguistic	and	cultural	barriers.	

5. CONCLUSIONS
This	 research	collects	evidence	and	demonstrates	 that	practices	of	

citizen	engagement	in	setting	the	vision	for	mission-oriented	R&I	initiati-
ves	are	barely	developed.	Even	though	Horizon	Europe	aims	to	give	them	
a	renewed	impetus,	their	diffusion	might	be	hindered	by	resistance	ob-
served	among	a	large	range	of	R&I	stakeholders.	Therefore,	this	research	
highlights	the	need	to	promote	new	practices	within	the	policy-making	
process	 in	order	 to	promote,	 facilitate	and	ensure	 the	engagement	of	
citizens	in	the	decision	on	the	missions	and	thereby	improve	both	their	
output	and	input	legitimacy,	the	latter	being	still	rarely	considered.

Citizen	engagement	 in	policy-making	may	contribute	to	solving	the	
disenchantment	 many	 citizens	 currently	 perceive	 with	 the	 EU	 institu-
tions.	Mechanisms	for	public	participation	in	decision-making	are	not	ai-
med	at	replacing	representative	democracy,	but	instead	at	complemen-
ting	it.	They	rely	on	the	observations	that	the	citizens	participating	in	the	
policy-making	process	might	feel	more	“committed”	and	become	able	to	
make	well-grounded	priority-setting.	If	involved	in	the	policy-making	at	
an	early	stage,	they	can	also	improve	their	understanding	of	how	public	
institutions	work.	Ultimately,	the	citizens’	renewed	feeling	of	responsibi-
lity	for,	and	commitment	to,	the	general	interest	of	their	community	may	
reduce	 the	 distrust	 against	 representative	 democracy	 that	 jeopardizes	
the	stability	of	institutions.	

All	these	arguments	are	particularly	valid	for	the	EU	institutions,	as	
they	are	seemingly	the	most	affected	by	the	growing	scepticism	about	
the	course	of	the	traditional	policy-making	process.	Eurosceptic	feelings	
have	strengthened	and	gained	ground	at	a	high	pace	over	the	past	ten	
years	 in	 the	 founding	and	 in	 the	newer	Member	States,	while	 the	UK	
voters	have	voted	to	 leave	the	European	Union	under	the	 influence	of	
nationalistic	 propaganda.	 In	 such	 an	 alarming	 context,	 the	 EU	 policy-
makers	must	 curb	 the	perceived	widening	of	 the	gap	between	EU	 in-
stitutions	and	the	European	citizens	and	to	renew	the	decision-making	
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Endnotes
1	 Brazil,	China,	Japan,	Norway,	Russia,	Singapore,	South	Korea,	Switzerland	and	the	United	States.
2	 Even	though	this	sample	was	aimed	at	being	balanced,	it	does	not	have	the	ambition	to	be	representative.	In	consequence,	the	outcomes	of	the	case	studies	

cannot	be	subject	to	statistical	generalisation.
3	 These	case	studies	can	be	consulted	on	the	online	JIIP	Global	Observatory	of	Mission-Oriented	R&I:	www.jiip.eu/mop
4	 In	total,	40	organisations	were	interviewed.	They	were	asked	generic	questions	in	relation	to	the	characteristics	and	potential	impacts	of	mission-oriented	

R&I	initiatives.	
5	 The	preliminary	findings	of	both	studies	were	presented	to	20	experts	and	relevant	stakeholders	during	a	workshop	co-organised	with	the	European	Com-

mission	in	February	2018.	A	session	was	dedicated	to	the	engagement	of	citizens	in	mission-oriented	R&I	initiatives.
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Endnotes
6	 In	contrast	with	companies,	private	foundations	may	pursue	missions	that	are	often	related	to	common	goods	and	societal	challenges.	They	may	therefore	

be	willing	to	involve,	to	some	degrees,	citizens	in	the	legitimacy-building	of	their	mission-oriented	R&I	initiatives.
7	 In	November	1966,	a	tide	of	194	centimetres	above	the	sea	level	submerged	Venice	and	its	surroundings	and	dramatically	raised	concerns	for	the	safety	of	

the	inhabitants.	In	its	aftermath,	the	first	Special	Law	for	Venice	of	16th	April	1973	(Law	171/73)	declared	the	problem	of	safeguarding	the	city	and	its	lagoon	
to	be	of	“priority	national	interest”.

8	 This	definition	of	experts	includes	organisations	that	can	provide	technical	and	managerial	knowledge	necessary	for	the	successful	development	and	diffu-
sion	of	the	solutions	to	the	targeted	problems,	i.e.	actors	from	industry	(e.g.	suppliers)	as	well	as	public	administrations	with	a	recognised	expertise	in	the	
fields	where	they	operate.	The	particularity	of	these	actors	(unlike	independent	experts)	is	that	they	may	have	a	less	neutral	position	on	the	problems	to	be	
tackled	and	therefore	on	the	orientations	of	R&I	policies	and	initiatives	in	their	sector.	

9	 Smart	specialization	is	a	place-based	approach,	meaning	that	it	builds	on	the	assets	and	resources	available	to	regions	and	Member	States	and	on	their	
specific	socio-economic	challenges	in	order	to	identify	unique	opportunities	for	development	and	growth.	

10	 The	‘Citizens	Conventions’,	as	defined	by	Global	Health	Advocates	and	Sciences	Citoyennes,	will	be	composed	of	citizens	randomly	selected.	For	ensuring	
their	accurate	understanding	of	the	challenges	that	they	need	either	to	prioritise	or	to	translate	into	concrete	missions,	a	balanced	set	of	stakeholders	with	
various	(and	preferably	diverging)	interests	will	explain	to	them	their	views,	while	experts	will	provide	basic	information	on	the	underpinning	scientific	and	
technical	aspects.	The	selected	individuals	will	complete	their	training	by	requesting	the	intervention	of	organisations,	which	they	deemed	of	interest	to	
listen	to.	They	will	subsequently	debate	and	decide	among	themselves	about	the	most	relevant	(and	therefore	legitimate)	missions	to	be	pursued.	
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The	ex-ante	development	of	an	appropriate	indicator	system,	based	
on	the	programme-theory	approach	and	a	reinforced	use	of	latest	tech-
nological	 advances	 can	 alleviate	 some	 of	 the	 difficulties	 faced.	 Such	
system	would	allow	for	more	informed	evaluations	without	further	ad-
ministrative	burden,	thereby	reconciling	methodological	challenges	and	
policy	needs.	 In	particular	 this	paper	 sheds	 light	on	 the	 rationale	and	
the	principles	behind	the	development	of	the	proposed	revamped	indi-
cator	system	for	Horizon	Europe	to	track	the	progress	of	the	Programme	
towards	its	objectives	at	any	moment	in	time,	along	a	set	of	Key	Impact	
Pathways.

2. THE CHALLENGE OF 
CAPTURING THE IMPACT 
OF R&I INVESTMENTS
2.1 OVERVIEW

The	EU	Budget	Focused	on	Results	 initiative	was	started	in	2015	to	
join	efforts	of	EU	institutions,	governments	and	civil	society	towards	bet-
ter	spending,	increased	accountability	and	transparency,	and	maximum	
added	value	for	EU	citizens.	This	focus	was	further	reinforced	through	the	
Better	Regulation	Guidelines	(European	Commission,	2017a),	which	cover	
the	whole	European	policy	cycle	–	including	ex-ante	impact	assessment,	
monitoring	 and	 evaluation.	 In	 this	 context,	 programme	 evaluations	 are	
instrumental	to	assess	the	actual	performance	of	the	programme	compa-
red	to	initial	expectations,	in	addition	to	helping	improve	its	management	
and	functioning.	Evaluations	are	expected	to	go	beyond	an	assessment	
of	what	has	happened,	and	consider	why	something	has	occurred	and,	if	
possible,	how much	has	changed	as	a	consequence	(i.e.	quantification	of	
change).	In	particular,	evaluations	have	to	look	for	evidence	of	causality	
–	i.e.	did	the	intervention	(help)	bring	about	the	expected	changes,	and	
were	there	other	unintended	or	unexpected	changes?	

However,	evaluations	are	commonly	confronted	with	a	set	of	metho-
dological	challenges	which	are	particularly	strong	when	assessing	R&I	

ABSTRACT
Since	 1984,	 the	 EU	 investments	 in	 the	 successive	 Framework	 Pro-

grammes	 contributed	 to	 key	 scientific	 advancements	 and	 discoveries	
for	 the	benefits	of	society	and	 the	economy.	These	 impacts	have	been	
documented	in	multiple	evaluation	exercises	and	dedicated	studies	but	
still	 such	assessments	 face	common	methodological	 challenges	and	 li-
mitations.	A	major	difficulty	is	to	identify	and	capture	the	direct	and	indi-
rect	effects	that	can	be	attributed	to	these	risky	investments	in	complex	
and	 open	 research	 and	 innovation	 systems	 over	 a	 long	 timeframe.	 For	
the	 post-2020	 Programme,	 Horizon	 Europe,	 the	 European	 Commission	
proposed	a	revamped	indicator	framework	built	around	a	set	of	Key	Im-
pact	Pathways.	The	paper	shows	how	this	new	approach	was	developed	
and	how	it	is	expected	to	improve	the	monitoring	and	evaluation	of	the	
Framework	Programme	based	on	the	latest	technological	developments.	

1. INTRODUCTION 
In	June	2018	the	European	Commission	adopted	a	proposal	for	Hori-

zon	Europe,	the	ninth	European	Framework	Programme	for	research	and	
innovation	(R&I),	with	a	proposed	budget	of	nearly	EUR	100	billion	over	
2021-2027	(European	Commission,	2018b).	Building	on	more	than	thirty	
years	of	European	Framework	Programmes,	Horizon	Europe	is	expected	
to	 strengthen	 the	 scientific	and	 technological	bases	of	 the	Union	and	
foster	 its	competitiveness,	deliver	on	the	Union	strategic	priorities	and	
contribute	to	tackling	global	challenges,	 including	the	Sustainable	De-
velopment	Goals.	

In	a	context	of	government	austerity	measures	coupled	with	growing	
economic	and	social	pressures,	demonstrating	and	communicating	the	
diversity	of	impacts	and	the	European	added	value	of	R&I	investments	is	
crucial	for	the	purpose	of	accountability,	advocacy	and	learning.	However,	
capturing	these	impacts	is	not	straightforward	and	requires	to	deal	with	
complexity.	 The	 questions	 of	 attribution/contribution,	 time-lags,	 and	
uncertainty/risk	are	among	the	key	challenges	faced	for	the	evaluation	
of	R&I	investments	worldwide.
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policies	and	programmes,	notably	because	of	the	nature	of	knowledge	
generation	and	its	diffusion	processes.	In	particular:	

•	 The time lag issue:	even	if	funding	of	very	close	to	market	ac-
tivities	can	produce	results	within	the	timeframe	of	the	R&I	sup-
port	programme,	most	R&I	activities	will	generate	impacts	only	
in	the	very	long-term.	Twenty	to	thirty	years	may	be	required	to	
be	able	to	grasp	the	full	spectrum	of	impacts	from	R&I	invest-
ments	(ICT	applications	are	usually	closer	to	the	market,	while	
drug	development	can	take	15	years	or	more,	see	for	example	
JIIP,	2016).	A	key	issue	for	evaluators	is	thus	to	decide	when	to	
realistically	capture	the	impacts	of	the	programme.

•	 Uncertainty and risk: per	 definition,	 many	 R&I	 projects	 will	
fail.	Innovation	is	the	work	of	humans,	it	can	never	be	predicted	
(Irvine	and	Martin,	1989).	Some	low	risk	programmes	may	have	
many	incremental	and	short	term	effects	whereas	high	risk	pro-
grammes	may	have	fewer	but	potentially	more	radical	effects	in	
the	longer	term.	Comparing	the	two	in	the	medium	term	would	
always	favour	the	low	risk	programme	and	therefore	lead	to	a	
certain	 risk	 averseness	 of	 public	 action,	 whereas	 the	 ‘market	
failure’	justification	assumes	that	government	acts	when	risks	
are	too	high	for	the	private	sector	(Guellec,	1999).	A	key	issue	
for	evaluators	is	thus	to	decide	how	best	to	capture	the	impacts	
of	the	programme	while	acknowledging	the	need	for	trial	and	
error	in	the	R&I	process.

•	 The attribution/contribution problem:	 Scientific	 progress	
builds	on	knowledge	that	cumulates	over	decades	and	spreads	
widely	 and	 unexpectedly	 into	 multiple	 domains	 and	 applica-
tions,	as	Issaac	Newton	put	it	‘standing	on	the	shoulders	of	a	
giant’.	Because	of	its	inexhaustible	nature	and	of	the	fact	that	it	
does	not	deplete	when	used	unlike	most	resources,	the	positive	
spillovers	of	 knowledge	are	not	 limited	 (Foray,	 2000).	Beyond	
the	 project	 funding,	 also	 other	 projects	 and	 factors	 influence	
positively	 or	 negatively	 R&I	 activities	 of	 programme’s	 benefi-
ciaries	and	the	diffusion	and	uptake	of	the	R&I	results.	Organi-
sations	are	 indeed	not	 innovating	 in	 isolation	but	 in	 the	 con-
text	of	a	system	(Freeman	and	Lundvall,	1988;	Lundvall,	1992;	
Nelson,	1993;	Barré	et	al.,	1997).	A	key	issue	is	thus	to	decide	
how	much	‘credit’	the	programme	should	have	for	changes	that	
occur	after	it	is	launched.

In	addition,	R&I	policies	are	generally	regarded	as	complex	to	evalua-
te	because	of	the	need	to	deal	with	multiple	objectives	(including	solving	
societal	 challenges),	 implementation	 modalities,	 targets,	 instruments	
and	target	groups;	evolving	framework	conditions;	trial/errors	processes	
and	feedback	loops.	

Because	of	 these	challenges	and	 the	complexity	of	R&I	processes,	
there	is	no	gold	standard	in	the	methodologies	and	indicators	to	be	used	
for	 the	evaluation	of	R&I	programmes.	Typically	evaluations	are	based	
on	the	intervention	logic	of	the	initiative	and	rely	on	the	triangulation	of	
quantitative	and	qualitative	information	from	multiple	sources,	including	
surveys,	 interviews,	 case	 studies,	 expert	 groups,	 descriptive	 statistics,	
econometric	 analysis.	 In	 this	 context	 indicators	 should	 ideally	 cover	
the	 various	 sequences	 of	 a	 policy	 intervention.	 In	 the	 case	 of	 an	 R&I	
programme	this	 translates	 into	 indicators	on inputs and activities	 (pro-
gramme management data	 on	 financial	and	human	 resources	and	 the	
implementation	of	activities)	that	are	expected	to	lead	to	outputs	(such	
as	reports,	trained	researchers,	or	new	infrastructures),	results (benefits	
for	direct	beneficiaries	from	their	participation)	and impacts which	are	

the	wider	effects,	i.e.	spillovers	or	externalities	beyond	the	direct	bene-
ficiaries,	 in	particular	 for	scientific	progress,	 the	economy	and	society.	
Collecting	 and	 monitoring	 programme management data is	 relatively	
straightforward.	The	challenge	lies	in	devising	an	appropriate	indicator	
systems	that	allows	capturing	the	outputs,	results	and	impacts	over	time,	
while	minimizing	 the	problem	of	attribution/contribution,	 time-lag	and	
uncertainty.	

2.2 LEARNING FROM OTHERS – LESSONS FROM R&I 
PROGRAMMES AROUND THE WORLD

Many	monitoring	and	evaluation	frameworks	have	been	developed	
worldwide	 to	 demonstrate	 how	 public	 R&I	 funding	 organisations	 and	
their	 activities	 impact	 the	 economy	 and	 society.	 Guthrie	 et	 al.	 (2013)	
studied	 14	 such	 frameworks	 applied	 by	 different	 funders	 across	 the	
world	and	observed	that	 the	purpose	of	 the	framework	 (i.e.	advocacy,	
accountability,	 learning,	 resource	 allocation)	 dictates	 their	 methodolo-
gical	 choices:	 there	 is	 no	 one-fit-all	 solution.	 As	 a	 result,	 frameworks	
developed	for	accountability	and	allocation	purposes	are	not	suited	for	
learning	and	vice	versa.	The	former	requires	high	level	of	transparency	
and	comparability	for	which	quantitative	approaches	are	best,	the	later	
tend	to	use	qualitative	methods	which	are	comprehensive	and	flexible	
but	do	not	allow	comparisons.	 The	majority	of	 current	R&I	monitoring	
and	evaluation	frameworks	still	mainly	aim	at	accountability	and	resour-
ce	allocation	(Graham	et	al.,	2018).

Accountability	and	resource	allocation	decisions	are	often	based	on	
quantitative	approaches	but	the	existing	R&I	statistics	offer	little	or	no	
information	about	the ‘output’	side	of	the	R&I	process.	Historically	there	
have	been	only	two	established	areas	of	indicators	to	support	such	mea-
surement:	scientific	publications	and	citations	(i.e.	bibliometric	data)	to	
measure	dynamics	of	science	and	data	on	patent	applications,	awards	
and	 citations	 to	 measure	 dynamics	 of	 innovation	 (Smith,	 2005).	 The	
traditional	 assumption	 for	R&I	 investment	 is	 that	 society	derives	most	
benefits	when	research	is	excellent,	i.e.	conducted	at	the	highest	level.	
Hence	 traditionally	 the	only	 interest	when	measuring	R&I	 impact	was	
the	impact	on	scientific	knowledge	and	the	ability	to	produce	inventions	
(Bornmann,	2013).

However,	 in	 the	 last	 twenty	 years	 two	 major	 developments	 influ-
enced	 the	way	R&I	 investment	 is	perceived	and	measured.	Firstly,	as-
sessing	the	economic	impact	of	R&I	became	central,	due	inter	alia	to	the	
increased	austerity	of	public	funding.	As	a	result,	company	data	on	jobs	
and	 turnover	are	now	commonly	used	 for	economic	modelling	 to	esti-
mate	the	impact	on	productivity	and	growth	(Ravet	J.	et	al,	2018).	Yet,	
the	immediate	statistics	on	innovation ‘outputs’	remain	narrowly	focused	
on	patents	applications	and	do	not	sufficiently	integrate	other	types	of	
intellectual	property	rights	(IPR)	such	as	trademarks	or	standards.	There	
are	still	missing	data	links	to	trace	innovation	outputs	and	their	way	to	
the	market.	The	monitoring	system	of	Business	Finland	(formerly:	TEKES)	
is	a	practical	example	of	the	current	state	of	the	art	in	terms	of	R&I	in-
dicators	to	support	economic	impact	measurement	(van	den	Besselaar,	
Flecha,	Radauer,	2018).	

Secondly,	there	is	a	growing	expectation	that	R&I	programmes	need	
to	address	the	needs	of	society	in	general.	But	defining	and	measuring	
the	societal	impact	is	challenging	and	there	are	neither	established	indi-
cators	nor	data	or	methodologies	available.	Most	agencies	and	models	
do	 not	 consider	 societal	 impact	 at	 all	 (van	 den	 Besselaar,	 Flecha,	 Ra-
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dauer,	 2018).	 Some	 considerations	 are	 given	 to	 the	 use	 of	 alternative	
metrics	(‘altmetrics’)	to	measure	R&I	outreach	on	social	media	and	policy	
documents	 (European	 Commission,	 2018c)	 but	 those	 are	 criticized	 as	
they	confuse	dissemination	of	R&I	outputs	with	societal	impact	(van	den	
Besselaar,	 Flecha,	 Radauer,	 2018).	 Alternative	 approaches	 have	 been	
developed,	which	 focus	on	 indicators ‘leading’ to	 societal	 impact.	 The		
SIAMPI	project,	for	instance,	showed	that	the	key	factor	for	societal	im-
pact	to	happen	is	to	ensure	that	the	R&I	community	and	citizens	interact	
with	each	other	(Spaapen	et	al.,	2011).	It	seems	that	quantitative	indi-
cators	alone	could	never	measure	societal	impact	even	in	the	narrowest	
sense.	The	proposed	way	forward	is	based	on	qualitative	assessments	
of	experts,	researchers	or	citizens	(van	den	Besselaar,	Flecha,	Radauer,	
2018;	European	Commission,	2018c).			

With	these	changing	expectations	on	what	R&I	investment	needs	to	
deliver,	it	is	now	clear	that	policy-makers	and	experts	look	for	an	intel-
ligent	mix	of	qualitative	and	quantitative	approaches	to	capture	impact	
(European	 Commission,	 2018c).	 Yet	 the	 underlying	 data	 challenge	 re-
mains	the	main	obstacle	to	deliver	on	such	expectations	(van	den	Besse-
laar,	Flecha,	Radauer,	2018;	EC,	2018c).	For	instance:

•	 Even	 if	bibliometric	and	patent	data	have	been	used	 for	dec-
ades	 to	monitor	R&I	 impact,	 the	 inclusion	of	 funder	acknowl-
edgments	 in	 publication	 and	 patent	 data	 is	 not	 widespread	
making	it	difficult	to	identify	links	with	public	R&I	investment.	

•	 The	 databases	 often	 exclude	 information	 on	 control	 groups	
such	 as	 non-successful	 applicants	 making	 it	 difficult	 to	 apply	
proper	counterfactual	impact	evaluation	methods.	

•	 Existing	data	and	databases	operate	 in	different	silos	and	are	
not	connected.	This	situation	 is	changing	rapidly,	 for	 instance	
the	 Star-metrics	 and	 Umetrics	 developments	 in	 the	 United	
States	and	the	SMS	Platform	(RISIS	project)	in	the	EU	are	exam-
ples	where	different	datasets	are	linked.

Overall	there	is	not	–	and	will	probably	never	be	-	a	perfect	indicator	
framework	for	R&I	programmes	that	would	provide	the	required	level	of	
coverage,	accuracy,	simplicity	and	automation	to	generate	the	needed	
information	to	trace	the	diversity	of	impacts	from	R&I	investments.

2.3 LEARNING BY DOING - LESSONS FROM PAST 
FRAMEWORK PROGRAMMES

Since	 1984,	 the	 EU	 investments	 in	 the	 successive	 Framework	 Pro-
grammes	contributed	to	key	scientific	advancements	and	discoveries	for	
the	benefits	of	society	and	the	economy.	These	impacts	have	partly	been	
documented	in	evaluation	exercises	and	dedicated	studies.	As	reported	
in	a	dedicated	study	on	the	impact	of	the	Framework	Programme	(EPEC,	
2011),	these	evaluations	usually	focus	on	specific	parts	of	the	program-
me	or	on	specific	instruments	–	with	their	own	methodologies	-	whereas	
expert	 panels	 are	 typically	 asked	 to	 perform	 a	 meta-evaluation	 of	 the	
whole	programme	based	on	these	inputs	(see	for	instance	Davignon	E.	
et	al	(1997);	Stampfer	M.	(2008);	Fresco	L.	et	al	(2015)).	

Overall	Framework	Programmes’	assessments	faced	common	metho-
dological	challenges	and	limitations.	In	particular,	Framework	Program-
mes	 lacked	clear	 intervention	 logics	 from	the	design	stage	along	with	
the	appropriate	monitoring	system.	This	created	a	wide	data	gap	in	the	
identification	of	the	contribution	of	the	Framework	Programmes	to	the	
diversity	of	impact	streams.	Many	assessments	focused	on	the	analysis	
of	output	data	such	as	scientific	publications	and	patent	applications	but	

often	faced	difficulties	in	capturing	longer	term	and	wider	effects,	in	par-
ticular	for	society	or	the	economy.	This	is	partly	due	to	the	early	timing	
of	most	evaluations	but	also	to	the	limited	or	unreliable	data	available	
beyond	ad-hoc	surveys,	 interviews	or	case	studies.	As	indicated	in	the	
EPEC	analysis	(2011), “the traditional evaluation record {of the Framework 
Programme} typically tells little about the achievement of high-level (poli-
cy) objectives, some things about specific or strategic objectives and quite 
a lot about operational objectives”.

ON ASSESSING THE LONG TERM IMPACTS FROM 
THE FRAMEWORK PROGRAMMES 

In	2011	a	specific	attempt	was	made	to	 look	at	the	long-term	
impact	of	the	Framework	Programme	through	a	set	of	in-depth	case	
studies	tracing	projects	and	their	contributions	back	to	FP4	(EPEC,	
2011).	The	study	pointed	to	the	“existence of a range of longer term 
impacts of the Framework Programme that need to be understood 
in greater depth, in parallel with standard evaluation, in order to 
explore more policy options and allow the development of policies 
that are effective over the longer term”. The study argued that “this 
will require continued experimentation and increased diversity in 
methods: first, because existing methodologies are not always able 
to address the different impact mechanisms involved in the longer 
term; and, second, because of the longer time constants involved. 
The complexity of the Framework Programme means that a single 
set of methods or a single pan-Framework study will not produce a 
simple, overall ‘answer’. Rather, there is a need to explore the indivi-
dual impact mechanisms in turn. Only when this has been done can 
we create a synthetic understanding of the Programme as a whole.”

A	2016	study	on	the	 impact	of	 the	Framework	Programme	on	
Major	Innovations	concluded	that	“due to the complexity of innova-
tion processes, individual projects or even the Framework Program-
mes by themselves cannot be turned into a systematic pipeline for 
Major Innovations. Major Innovations are triggered by a multitude of 
factors, of which the Framework Programme is one part of a bigger 
puzzle”	(JIIP,	2016).

Whereas	the	main	objective	of	Framework	Programmes’	evaluations	
was	 to	 ensure	 accountability	 to	 the	Council,	 the	European	Parliament	
and	EU	citizens,	the	evaluations	became	increasingly	used	also	for	ad-
vocacy	and	learning	purposes.	This	required	the	development	of	an	in-
dicator	system	allowing	to	track	progress	along	key	dimensions	of	 the	
Programme.	For	Horizon	2020	(2014-2020),	the	monitoring	system	of	the	
Framework	 Programme	 thus	 underwent	 noticeable	 improvements.	 For	
the	first	time	in	the	Framework	Programme	history,	a	set	of	Key	Perfor-
mance	Indicators	(KPI)	was	introduced	and	this	data	was	made	publicly	
available	in	close-to-real	time	through	an	interactive	online	dashboard.	
In	order	to	report	on	the	progress	made	towards	the	objectives	for	the	
interim	evaluation	of	Horizon	2020	(European	Commission,	2017b)	these	
indicators	have	been	complemented	by	other	ad-hoc	quantitative	and	
qualitative	 indicators	 compiled	 through	 interviews,	 surveys,	 studies	 or	
internal	analysis	by	European	Commission	services.	Within	the	 interim	
evaluation	framework,	an	attempt	was	also	made	to	classify	and	report	
on	the	expected	impacts	of	the	programme	according	to	a	set	of	three	
non-exclusive	categories,	based	on	the	programme	reconstructed	inter-
vention	logic:	scientific	impact,	economic/innovation	impact	and	societal	
impact.	Finally,	the	evaluation	also	reported	on	the	longer-term	impact	
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of	the	previous	Framework	Programme,	notably	based	on	counterfactu-
al	analysis	of	research	outputs	and	econometric	modelling	on	jobs	and	
growth	(PPMI,	2017).

However,	 the	 interim	 evaluation	 of	 Horizon	 2020	 faced	 limitations	
due	to:

•	 Data availability:	most	Horizon	2020	indicators	focus	on	input/
outputs	but	not	on	results	and	impact.	Indicators	to	track	pro-
gress	on	the	societal	challenges	are	not	challenge	specific,	i.e.	
they	relate	to	classical	outputs	from	R&I	projects	-	publications,	
patents,	prototypes	-	but	not	to	their	impacts	on	e.g.	decreasing	
CO2	emissions,	improving	health	of	citizen,	or	their	security,	of-
ten	on	the	longer	term.	There	is	also	no	systematic	collection	of	
information	related	to	the	research	results,	innovations	attained,	
impacts	achieved	on	the	market	(e.g.	sales,	market	shares,	fur-
ther	investment	received,	efficiency	gains	obtained,	etc.);

•	 Reliability of data:	data	are	for	many	parts	of	the	programme	
based	 on	 self-reporting	 by	 project	 coordinators	 (e.g.	 publica-
tions	 and	 patent	 applications)	 which	 while	 representing	 an	
administrative	burden	on	the	beneficiaries	is	not	fully	reliable;	
data	on	cross-cutting	issues	like	gender	equality	and	social	sci-
ences	and	humanities	is	based	on	manual	“flagging”	by	project	
officers	and	is	thus	also	subject	to	variations	in	interpretation.	

•	 Aggregation:	 KPI	 are	developed	 for	 specific	parts	of	 the	pro-
gramme	but	not	for	the	programme	as	a	whole	making	aggrega-
tion	difficult;	

•	 Lack of benchmarks:	Worldwide	there	is	no	programme	similar	
to	the	Framework	Programme	in	terms	of	size,	thematic	cover-
age	and	depth	making	benchmarking	difficult	and	no	baseline	
data	was	collected.	

•	 Attribution/contribution assessment:	the	headline	indicators	
identified	are	not	attributable	to	the	programme	and	cover	the	
European	Union	as	a	whole,	such	as	the	share	of	researchers	as	
part	of	the	active	population	or	the	share	of	the	Gross	Domestic	
Product	 (GDP)	 invested	 in	 research	and	development	 (Horizon	
2020	funding	represents	less	than	10%	of	public	expenditures	
in	R&D	in	Europe	(European	Commission,	2017b)).	There	is	no	
established	indicator/methodology	to	measure	the	contribution	
of	 the	 Programme	 to	 jobs	 and	 growth.	 The	 overall	 impact	 of	
the	programme	is	thus	mainly	estimated	based	on	econometric	
modelling	analysing	its	contribution	to	European	GDP	growth.

Overall,	the	interim	evaluation	of	Horizon	2020	identified	a	need	for	a	
further	improvement	and	sophistication	of	the	monitoring	and	evaluation	
framework	to	track	and	assess	the	impact	of	the	Framework	Programme	in	
the	short,	medium	and	long	term	according	to	its	wider	set	of	objectives.

2.4 MEETING THE POLICY NEEDS: RECONCILING MEA-
SUREMENT CHALLENGES WITH POLICY NEEDS

Evaluations	are	needed	 to	 inform	 the	policy	 cycle.	But	evaluations	
also	need	 to	be	 informed	by	an	appropriate	monitoring	system.	Faced	
with	complexity,	little	efforts	are	devoted	in	practice	to	try	and	monitor	
the	diversity	of	impacts	R&I	programmes	can	trigger.	However,	even	if	
there	is	no	methodological	solution	readily	available	to	handle	complexi-
ty,	a	better	communication	of	the	impacts	from	R&I	investments	is	neces-
sary	to	inform	budgetary	arbitrations	and	policy	decisions	in	the	context	
of	rapidly	evolving	socio-economic	agendas.	Policy	makers	cannot	wait	

25	years	to	say	a	policy	intervention	worked	or	did	not	work,	there	is	a	
need	 for	 an	 early	 warning	 system.	 This	 means	 approaches	 should	 be	
developed	to	ensure	the	progress	made	can	be	captured.	

As	stated	by	Pawson	(2003)	evaluators	are	always	left	with	the	same	
question	–	complexity	is	inescapable,	what	can	be	done	in	the	face	of	
it?	Pawson	suggests	a	pragmatic	approach	for	evaluators	to	deal	with	
complexity	in	practice:

•	 Stare it in the face	–	map	out	 the	potential	conjectures	and	
influences	that	appear	to	shape	the	programme.	Evaluation	has	
to	 make	 sense	 of	 the	 collision	 of	 programme	 theories,	 rather	
than	ticking	off	an	agreed	shopping	list	of	hypotheses.

•	 Concentrate your fire	–	the	only	way	to	get	to	grips	with	com-
plexity	 is	 to	 prioritise,	 by	 concentrating	 evaluation	 resources	
on	those	components	of	the	programme	theory	that	seem	vital	
to	 its	effectiveness	and	provide	 light	monitoring	elsewhere.	 It	
is	better	to	draw	out	and	test	thoroughly	a	 limited	number	of	
really	key	programme	theories	rather	than	achieve	an	approxi-
mate	sketch	of	it	all.

•	 Go back to the future	 –	 incorporate	 not	 only	 formative	 and	
summative	elements	in	the	evaluation	but	also	design	it	so	that	
it	 can	 contribute	 to	 future	 meta-analysis	 and	 policy	 develop-
ment.	This	means	adding	‘systematic	reviews’	of	the	findings	of	
previous	evaluations	to	the	multi-method	shopping-list.	Whilst	
the	 total	 package	may	be	different,	many	of	 the	 components	
will	be	similar.

•	 Stand on others’ shoulders	–	where	some	theories	have	been	
tested	 in	evaluations	of	 similar	 schemes,	 rely	on	 these	 rather	
than	repeating	the	work	and	create	 institutional	memory	that	
generates	a	progressive	series	of	evaluation	questions.	

•	 Criss and cross	–	compare	with	the	way	similar	programmes	
work	 in	 different	 contexts,	 in	 order	 to	 learn	 what	 works	 for	
whom	in	what	circumstances.

•	 Remember your job	–	useful	evaluations	initiate	a	process	of	
thinking	through	the	tortuous	pathways	along	which	a	success-
ful	programme	has	to	travel,	providing	‘enlightenment’	as	op-
posed	to	‘political	arithmetic’.	

3. THE EMERGENCE OF IMPACT 
PATHWAYS - A MOVE TOWARDS 
INDICATOR SYSTEMS BASED 
ON THE THEORY OF CHANGE

It	is	impossible	to	forecast	the	trajectory	of	R&I	activities	and	to	know	
if	 the	good	path	 is	being	exploited	at	all:	R&I	activities	usually	do	not	
follow	a	linear	process	(Freeman,	1987)	but	are	based	on	“design	and	re-
design”	(Foray,	2000)	and	happen	within	systems.	An	innovation	system	
is	constituted	by	actors	and	elements	which	interact	in	the	production,	
diffusion	 and	 use	 of	 economically	 useful	 knowledge	 (Lundvall,	 1992).	
The	 specific	 global,	 regional,	 sectoral	 and	 technological	 system	 (e.g.	
Edquist,	2005)	in	which	beneficiaries	operate	have	an	important	indirect	
influence	on	the	relative	performance	of	R&I	programmes,	notably	be-
cause	of	the	regulatory,	legislative,	financial		or	political	context	but	also	
because	of	the	degree	of	availability	of	infrastructures	or	human	capital	
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or	the	level	of	consumer	demand.	As	Edquist	(1997)	argues,	the	notion	
of	optimality	is	irrelevant	in	a	system	of	innovation	context.	The	systemic	
nature	of	R&I	processes	make	it	difficult	to	isolate	the	impacts	of	a	speci-
fic	programme,	notably	when	it	comes	to	quantification.	

However,	 approaches	 such	 as	 the	 programme-theory	 approach	 in	
the	realist	school	of	thought	(Suchman,	2007;	Chen,	1990;	Weiss,	1987;	
Donaldson,	2007)	provide	an	interesting	way	around	the	‘black	box’	of	
causation	by	providing	 testable	hypotheses	about	how	causes	 lead	 to	
effects	(Technopolis,	2018).

Within	theory-based	evaluations,	attention	is	paid	to	theories	of	poli-
cy	makers,	programme	managers	or	other	stakeholders,	that	are	logically	
linked	together.	The	objectives	of	the	intervention	are	used	to	construct	
a	set	of	 logical	steps	via	which	the	 intervention	 is	expected	to	 lead	to	
outcomes	 and	 impacts.	 The	 actual	 results	 will	 depend	 both	 on	 policy	
effectiveness	and	on	other	factors	affecting	results,	 including	the	con-
text.	The	central	thesis	of	the	programme-theory	evaluation	is	that	the	
impact	of	 the	programme	is	expected	to	occur	based	on	a	 logic	set	of	
events	and	interactions	between	the	participants	to	the	programme,	the	
results	of	the	projects	funded	and	the	wider	environment.	As	reported	
in	Rogers	(2008)	literature	uses	a	variety	of	names	for	this	concept	inclu-
ding	programme	 logic	 (Funnell,	 1997),	 theory	of	 change	 (Weiss,	1995,	
1998),	intervention	logic	(Nagarajan	and	Vanheukelen,	1997)	and	impact	
pathway	 analysis	 (Douthwaite	 et	 al.,	 2003b).	 The	 programme-theory	
approach	 became	 an	 evaluation	 standard	 in	 the	 European	 Commissi-
on	with	 the	 introduction	of	 the	Better	Regulation	Agenda	and	 related	
guidelines	(European	Commission,	2017a).	Whereas	application	of	this	
approach	 for	programme	evaluations	 is	becoming	common	practice	 in	
many	areas,	including	for	European	Structural	Funds	interventions	(Eu-
ropean	Commission,	2014),	it	is	not	commonly	used	for	tracking	progress	
over	time	during	the	implementation	of	R&I	programmes	(van	den	Bes-
selaar,	Flecha,	Radauer,	2018).

The	 Impact	 pathways	 concept	 falls	 under	 this	 approach:	 it	 looks	
for	 a	 simple	 and	 likely	 interpretation	 on	 how	 the	 project/programme/
policy	 expects	 to	 lead	 to	 impact.	 Sketching	 impact	 pathways	 typically	
include	the	identification	of	a	set	of	steps	or	intermediate	signposts,	in	
the	short,	medium	or	 longer	 term	which	 indicate	 that	 the	outputs	are	
likely	transforming	into	wider	aggregated	impacts.	Impact	pathways	are	
so	far	mostly	used	at	the	level	of	individual	proposals	and	projects	(see	
Douthwaite	et	al.,	2003	for	an	example	in	the	agricultural	sector).	Rogers	
(2008)	based	on	a	literature	review	gives	practical	guidance	on	how	to	
apply	it	to	complex	settings.	Overall	key	messages	would	be:	

i.	 Keep	 the	 logic	 of	 the	 intervention	 sufficiently	 broad	 to	
encompass	various	and	individual	pathways;	

ii.	Refrain	 from	 using	 logic	 models	 to	 generate	 performance	
measures	 based	 on	 a	 set	 of	 quantitative	 indicators,	 without	
more	in-depth	qualitative	and	participative	assessments.

The	United	Kingdom	provides	a	 concrete	case	of	using	 impact	pa-
thways	 in	 the	 R&I	 area,	 at	 the	 level	 of	 the	 research	 proposal.	 In	 this	
framework	a	clearly	 thought	 through	and	acceptable	Pathways	 to	 Im-
pact	demonstrating	how	the	proposed	research	can	make	a	difference	
is	an	essential	component	of	a	research	proposal	and	a	condition	of	fun-
ding.	These	Pathways	to	Impact	cover	academic,	economic	and	societal	
impact	and	are	updated	and	adapted	as	 the	context	changes	and	 the	
research	trajectory	unfolds	(Tulley	et	al.,	2018).	

A	key	challenge	in	impact	evaluation	to	deliver	on	policy	objectives	co-
mes	then	in	the	quantification	of	the	observed	effects	that	can	reasonably	
be	attributed	to	the	programme	to	identify	its	added	value.	The	challenge	

facing	the	evaluator	is	to	avoid	giving	a	causal	interpretation	to	differen-
ces	that	are	due	to	factors	other	than	the	intervention.	This	is	the	essence	
of	counterfactual	impact	evaluation,	which	aims	to	identify	what	would	
have	happened	if	the	programme	had	not	existed	(European	Commission,	
2013).	In	the	case	of	R&I	interventions,	counterfactual	analysis	have	ty-
pically	been	performed	on	business	R&D	support	(European	Commission,	
2018c),	or	on	publication	outputs	of	individual	research	fellows	(i.e.	Jon-
kers	et	al,	2018).	A	key	feature	of	most	assessments	using	counterfactual	
methods	 is	 their	 reliance	on	microeconomic	approaches	based	on	data	
at	the	level	of	the	firm	or	the	individual	researchers.	These	approaches	
are	 in	 principle	 open	 to	 peer	 scrutiny	 (subject	 to	 data	 availability)	 and	
reproducibility	by	other	researchers	(Klette	et	al.,	2000).	

This	requires	building	data	and	indicators	systems	early	on	that	allow	
for	a	tracking	of	progress	over	time	at	least	for	the	key	areas	of	expec-
ted	 impacts	 based	 on	 systematic	 and	 harmonised	 data	 collection.	 For	
instance,	it	also	requires	to	collect	data	for	those	specifically	stimulated	
by	the	initiative	and	data	for	those	that	were	not	stimulated	by	the	in-
itiative	 (i.e. control groups)	 to	correct	 for	external	 factors.	The	growing	
availability	of	(micro)data	stemming	from	the	current	digitalisation	age	
and	the	enhanced	capacity	to	automate	its	treatment	and	link	datasets	
make	data	collection	easier	to	perform,	although	the	use	of	such	data	in	
evaluation	is	still	in	its	infancy.

4. A REVAMPED SYSTEM FOR 
THE FRAMEWORK PROGRAMME
4.1 SETTING OUT THE AMBITION: PATHS PRINCIPLES

Based	on	the	lessons	from	past,	international	experience,	the	chan-
ging	policy	context	and	the	evolving	objectives	of	R&I	investments,	five	
key	principles	were	identified	for	the	development	of	a	purposeful	indi-
cator	framework	for	Horizon	Europe	(the	PATHS	principles):	

•	 Proximity	-	 	Know	who	the	individual	researchers	and	companies	
are	in	order	to	better	capture	the	impact	the	programme	is	having	
on	 the	 ground	 (e.g.	 by	 collecting	 unique	 identifiers	 such	 as	 VAT	
numbers,	researchers	IDs	and	funder	ID),	including	through	the	use	
of	control	groups;

•	 Attribution	-	Capture	a	diversity	of	impacts	that	can	be	attributed	to	
the	intervention	from	the	Framework	Programme,	beyond	classical	
indicators	such	as	publications	and	patents,	to	seize	the	difference	
it	is	making	for	society,	for	the	economy	and	for	scientific	progress;

•	 Traceability	 –	 Minimize	 the	 reporting	 burden	 on	 beneficiaries	 by	
developing	 automatic	 data	 harvesting	 from	 external	 public	 and	
private	 databases	 (“Once-Only”);	 using	 additional	 primary	 data	
sources	 such	 as	 project	 officers,	 evaluators	 and	 reviewers;	 and	
streamlining	the	reporting	template;

•	 Holism	-	Tell	the	story	of	the	progress	of	the	programme	as	a	whole	
at	any	moment	in	time,	given	the	common	long	term	objectives	and	
cross-linkages	 of	 the	 different	 actions,	 while	 managing	 expecta-
tions	on	what	can	reasonably	be	reported	by	when;

•	 Stability	-	Build	on	the	current	systems	(e.g.	by	ensuring	maximum	
continuation	and	comparability	with	the	previous	Framework	Pro-
grammes,	in	particular	Horizon	2020)	and	increase	data	quality	(e.g.	
by	piloting	different	data	collection	and	analysis	methods	already	in	
Horizon	2020	monitoring	and	evaluation).
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The	 application	 of	 the	 PATHS	 principles	 resulted	 in	 a	 proposal	 for	
a	 revamped	 indicator	 framework	 for	 the	 Framework	 Programme	 built	
around	a	set	of	Key	Impact	Pathways	(European	Commission,	2018c).	

4.2 THE FRAMEWORK: HORIZON EUROPE KEY IM-
PACT PATHWAYS

Horizon	Europe	Key	Impact	Pathways,	built	around	the	Horizon	Euro-
pe	objectives,	intend	to	structure	the	annual	monitoring	of	Horizon	Euro-
pe	towards	achieving	its	objectives.	The	Key	Impact	Pathways	focus	on	
the	most	typical	changes	that	are	expected	to	occur	on	a	short,	medium	
and	longer	term	as	a	result	of	the	Programme	activities	-	allowing	for	a	
more	realistic	assessment	and	communication	of	the	progress	made	over	
time	and	moving	beyond	the	mere	monitoring	of	programme	manage-
ment	and	implementation	data.	They	are	an	integral	part	of	the	proposal	
adopted	by	the	Commission	for	Horizon	Europe	(European	Commission,	
2018b).

In	 line	with	 the	 typical	 impacts	 identified	 for	 past	 Framework	 Pro-
grammes	and	the	underlying	most	salient	impact	pathways	(see	Arnold,	
2012),	 the	Horizon	Europe	Treaty-based	objectives	 translate	 into	 three	
complementary	and	non-exclusive	impact	categories:

•	 Scientific	impact:	related	to	the	creation	and	diffusion	of	high-
quality	 new	 knowledge,	 skills,	 technologies	 and	 solutions	 to	
global	challenges;

•	 Societal	 impact:	 related	 to	 strengthening	 the	 impact	 of	 R&I	
in	 developing,	 supporting	 and	 implementing	 EU	 policies,	 and	
supporting	 the	 uptake	 of	 innovative	 solutions	 in	 industry	 and	
society	to	address	global	challenges;

•	 Economic	 impact:	 related	 to	 fostering	all	 forms	of	 innovation,	
including	 breakthrough	 innovation,	 and	 strengthening	 market	
deployment	of	innovative	solutions.

For	monitoring	purposes	and	to	account	for	the	multidirectional	na-
ture	of	R&I	investments,	it	is	proposed	to	track	progress	towards	impact	
along	 three	 Key	 Impact	 Pathways	 each	 for	 the	 three	 types	 of	 impact	
identified.	(Figure	1).		

The	nine	Key	Impact	Pathways	combine	the	latest	developments	in	
understanding,	measuring	and	assessing	the	impact	of	R&I	programmes.	
Each	Pathway	consists	of	a	storyline,	a	time-sensitive	indicator	and	data	
needs	(Figure	2):

1.	 A	storyline	illustrates	the	typical	message	that	can	be	commu-
nicated	on	the	progress	of	the	programme	on	this	Pathway	over	
time.	

2.	 A	 time-sensitive	 indicator	 distinguishes	 between	 the	 short	
(typically	as	of	one	year,	when	the	first	projects	are	completed),	
medium	(typically	as	of	three	years,	and	in	time	for	the	interim	
evaluation	of	the	Programme)	and	long	term	(typically	as	of	five	
years,	and	in	time	for	the	ex-post	evaluation)	to	monitor	the	pro-
gress	over	time	in	a	realistic	way.	To	ensure	the	measurement	
focusses	 on	 the	 programme	 achievements	 (Attribution	 princi-
ple)	the	indicator	starts	from	the	projects’	outputs	to	then	look	
at	their	diffusion	into	results	and	impacts.	

3.	 Data	needs	identify	the	main	information	needed	and	possible	
methodologies	to	collect	the	data,	while	minimizing	the	report-
ing	burden	on	beneficiaries.	

By	design,	the	revamped	indicator	system	appears	simple	and	linear	
from	a	macro-perspective.	However,	this	does	not	mean	that	the	Pro-
gramme	is	regarded	as	following	a	linear	path	towards	impact.	Instead	
the	 indicator	 system	 depicts	 the	 key	 dimensions	 on	 which	 impact	 is	
desired,	and	where	information	is	needed.	This	should	enable	clear	and	
straightforward	communication	of	the	main	changes	Horizon	Europe	as	
a	whole	 is	bringing	 in	 the	 longer	 term	 (the principle of Holism).	With	
the	use	of	 storytelling,	 the	 indicator	 framework	 should	bring	about	a	
much	wider	understanding	of	why	the	EU	invests	in	R&I	and	how	such	
investments	 generate	 value	 for	 society,	 for	 the	 economy	 and	 for	 sci-
entific	progress.	Among	the	diversity	of	decision	makers,	stakeholders,	
implementers	 and	 beneficiaries	 a	 common	 general	 understanding	 is	
indeed	crucial.	

Looking	more	specifically	at	the	key	dimensions	covered	to	track	pro-
gress	towards	each	type	of	 impact,	 the	Key	 Impact	Pathways	towards	
scientific impact	 focuses	on	 the	monitoring	of:	1)	 the	creation	and	dif-
fusion	 of	 high	 quality	 new	 knowledge	 through	 high-quality	 scientific	

Fig. 1:	Proposed	Key	Impact	Pathways	of	Horizon	Europe
Source: European	Commission	(2018),	Impact	Assessment	accompanying	the	Commission	proposal	for	Horizon	Europe,	the	Framework	Programme	for	
Research	and	Innovation	,	SWD	(2018)	307	final



ISSUE 47 |  MAY 201968

publications	that	become	influential	in	their	field	and	worldwide;	2)	the	
strengthening	of	human	capital	 in	R&I	 through	evidence	 on	 improved	
skills,	reputation	and	working	conditions	of	researchers;	and	3)	the	diffu-
sion	of	knowledge	and	open	science	through	evidence	of	open	sharing	
and	reuse	of	research	outputs	and	later	creation	of	new	transdisciplina-
ry/trans-sectoral	collaborations.	By	collecting	 information	on	 individual	
researchers	 involved	 in	 the	 Programme,	 including	 in	 the	 collaborative	
projects	 (including	through	an	 increased	use	of	unique	 identifiers)	 the	
data	system	behind	these	Pathways	is	expected	to	harvest	public	data	
automatically	 from	existing	external	public	and	private	databases	also	
after	the	projects’	end	(e.g.	data	on	publications,	citations,	affiliations,	
patents)	(Traceability principle)	and	allow	for	counterfactual	analysis.

The	Key	 Impact	Pathways	 towards	societal impact focusses	on	 the	
monitoring	 of	 how	 and	 to	 what	 extent	 the	 Programme	 contributes	 to	
addressing	EU	policy	priorities	(including	meeting	the	Sustainable	Deve-
lopment	Goals)	by	assessing	portfolio	of	projects	that	generate	outputs	
which	aim	to	contribute	to	tackle	global	challenges	or	to	achieve	future	
R&I	 missions.	 A	 specific	 pathway	 also	 monitors	 the	 uptake	 of	 Frame-
work	Programme	innovations	in	society	by	 initially	 identifying	whether	
end-users	and	citizens	contribute	to	 the	co-creation	of	R&I	content,	 to	
then	look	at	the	sustainability	of	these	engagement	mechanisms	to	then	
capture	 the	 level	of	uptake	of	 the	co-created	scientific	 results	and	so-
lutions.	As	there	are	currently	no	readily	available	methods	to	monitor	
societal	impact	on	a	scale	as	large	as	the	Framework	Programme,	several	
methods	will	need	to	be	tested	before	a	full-scale	implementation.	One	
avenue	is	to	use	a	portfolio	analysis	by	dedicated	reviewers	(e.g.	experts,	
evaluators)	around	specific	topics,	possibly	based	on	the	experience	of	
the	Innovation	Radar	methodology	already	implemented	for	the	Frame-
work	Programme.	New	ICT	 tools	and	possibilities	of	semantic	analysis	
will	also	need	to	be	tested	to	inform	the	identification	of	relevant	pro-
jects	and	outputs	portfolios.	

The	Key	Impact	Pathways	towards economic impact	focusses	on	the	
monitoring	 of	 how	 and	 to	 what	 extent	 the	 Programme	 contributes	 to	
generating	innovation-based	growth,	creating	more	and	better	jobs	and	
leveraging	 investment	 in	R&I.	These	are	based	on	 identifying	and	 tra-
cing	 individual	outputs	of	projects	 (e.g.	patents,	 trademarks	and	other	
IPRs)	and	public	data	 (e.g.	business	 registers,	company	databases)	on	
participating	 as	 well	 as	 non-participating	 companies	 (e.g.	 turnover,	
employment).	Such	data	will	allow	to	build	control	groups	for	counter-
factual	analysis.	Testing	a	possible	introduction	of	funder	identifiers	for	
IPR	 applications	 and/or	 identifying	 ways	 to	 improve	 the	 identification	
of	patents	in	patent	databases	will	also	be	needed	prior	to	a	full	scale	
implementation.

4.3 MEETING THE DATA NEEDS: ALIGNING DATA 
COLLECTION METHODS TO THE FRAMEWORK

The	indicator	system	builds	on	the	Horizon	2020	indicator	system	but	
indicators	are	streamlined	and	further	specified	to	meet	the	objectives	
(the principle of Stability).	Overall,	a	key	vector	for	successful	implemen-
tation	of	this	revamped	indicator	framework	is	a	much-increased	reliance	
on	microdata	and	unique	persistent	identifiers.	This	simple	information	
will	allow	tracing	e.g.	the	career	paths	of	individual	researchers	involved,	
the	growth	of	participating	companies	and	the	diffusion	of	knowledge	
through	 publications	 or	 patents	 in	 key	 areas	 of	 relevance	 for	 society.	
It	 will	 support	 the	 simplification	 agenda	 by	 minimising	 the	 reporting	
burden	on	beneficiaries.	Furthermore	the	micro-level	data	collection	me-
thods	will	not	only	allow	to	report	on	Key	Impact	Pathway	indicators	but	
also	to	disaggregate	indicators	by	type	of	actions,	type	of	organisations,	
type	of	collaborations,	sectors,	disciplines,	calls,	countries	and	program-
me	parts,	when	more	granular	information	is	necessary.

Fig. 2:	Example	of	a	Key	Impact	Pathway	–	Creating	high-quality	new	knowledge
Source: Authors	based	on	European	Commission	(2018),	Impact	Assessment	accompanying	the	Commission	proposal	for	Horizon	Europe,	the	Frame-
work	Programme	for	Research	and	Innovation	,	SWD	(2018)	307	final
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THE ADDED VALUE OF COLLECTING UNIQUE 
IDENTIFIERS 

The	use	of	persistent	unique	 identifiers,	which	can	sort	out	
different	scientists/companies	with	the	same	names,	and	create	
a	lifelong	trace	of	their	work,	will	allow	to:

•	 Monitor	the	number of researchers supported	through	the	pro-
gramme	and	automatically	access	the	publicly	available	informa-
tion	on	their	affiliation,	mobility,	career	evolution,	scientific	pro-
duction,	IPR	applications,	etc.	by	linking	the	identifier	to	external	
databases.	

•	 Monitor	the	evolution of companies supported	through	the	pro-
gramme	 and	 automatically	 access	 their	 scientific	 or	 innovation	
outputs,	turnover,	investment,	etc.	by	linking	the	identifier	to	ex-
ternal	databases.	

•	 Build control groups to	allow	for	counterfactual	evaluation	de-
sign	(propensity	score-matching,	regression	discontinuity	design	
or	difference-in-difference	methods),	e.g.	tracing	the	differences	
between	 researchers	 and	 companies	 not	 benefitting	 from	 the	
programme	and	those	benefitting	from	the	programme

The	indicator	framework	is	overall	expected	to	provide	a	solid	basis	
for	accountability	in	so	that	evaluations	can	focus	on	diving	deeper	into	
learning	and	identifying	the	necessary	policy	adjustments	for	the	future.	
The	indicators	collected	will	be	one	of	the	many	elements	feeding	into	
the	interim	and	the	ex-post	evaluations	of	Horizon	Europe	together	with	
other	 information	 sources	 and	 qualitative	 and	 quantitative	 indicators.	
Because	of	the	time	lags	and	the	uncertainty	of	the	R&I	investments,	the	
interim	evaluation	will	typically	provide	first	evidence	on	the	relevance	
and	coherence	of	the	programme	and	the	efficiency	of	the	processes	in	
place,	to	identify	potential	pitfalls	or	drivers	early	in	the	process.	It	will	
also	include	a	longer-term	assessment	of	past	Programmes	to	shed	light	
on	longer-term	impacts.

5. CONCLUSIONS ON THE 
EXPECTED RESULTS OF THE 
REVAMPED INDICATOR SYSTEM

The	Key	Impact	Pathways	underpinning	Horizon	Europe’s	monitoring	
system	represent	a	novel,	ambitious	yet	pragmatic	approach	for	devising	
indicator	frameworks	for	R&I	programmes.	It	results	from	the	identified	
need	to	start	facing	the	complexity	of	R&I	investments	in	monitoring	and	
evaluation	 practices	 in	 order	 to	 deliver	 relevant	 and	 timely	 messages	
to	policy	makers.	Based	on	a	set	of	core	principles	 (PATHS:	proximity,	
attribution,	 traceability,	holism	and	stability)	 this	 framework	will	ensu-
re	information	is	collected	on	a	set	of	key	dimensions	on	which	impact	
is	desired.	Overall	the	Key	Impact	Pathways	are	expected	to	support	a	
better	 capture	 and	 communication	 of	 the	 progress	 of	 Horizon	 Europe	
towards	its	objectives,	including	beyond	its	lifetime.	The	simplicity	and	
storytelling	nature	of	the	Key	Impact	Pathways	should	bring	a	more	im-
mediate	and	continuous	 visibility	of	 the	European	added	value	of	R&I	
investments	for	science,	the	economy	and	society	and	allow	to	reach	a	
wider	audience	beyond	the	R&I	community.	

To	make	best	use	of	the	potential	of	the	Key	Impact	Pathways,	data	
collection	needs	to	match	the	ambition	and	pragmatism.	The	underlying	
richness	and	soundness	of	the	analysis	this	will	enable	may	well	set	a	
new	trend	for	monitoring	the	impacts	of	R&I	investments	in	the	future.	
Policy	makers	will	be	able	 to	better	 identify	and	recognise	 the	multip-
le	impacts	of	R&I	investments,	going	beyond	the	mere	identification	of	
participation	patterns,	or	 the	raw	scientific	and	 innovation	production.	
A	stronger	focus	on	microdata	collection	and	data	linking	will	allow	for	
an	easier	 identification	of	concrete	storylines	at	 the	 level	of	 individual	
researchers,	projects	or	project	portfolios,	 including	on	the	drivers	and	
barriers	to	impacts.	This	will	be	a	key	element	in	improving	the	quality	
of	programme	evaluations,	and	their	usefulness	for	policy	learning	and	
policy	design	–	thereby	paving	the	pathway	to	impact.	
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In	several	countries,	technology	and	innovation	advisory	services	are	
provided	 by,	 among	 others,	 publicly-funded	 innovation	 intermediaries,	
whose	aim	is	to	support	 innovation	in	SMEs	by	providing	them	with	a	
variety	 of	 services.	 Precisely	 because	 the	 advisory	 services	 offered	 by	
intermediaries	 could	 improve	 SMEs’	 choice	 and	 use	 of	 knowledge-in-
tensive	services,	we	expect	this	combination	of	interventions	to	be	more	
effective	than	the	individual	instruments.

This	study	presents	an	exploratory	empirical	analysis	focused	on	two	
interconnected	regional	innovation	policy	interventions	implemented	in	
Tuscany	(Italy).	One	was	the	provision	of	innovation	vouchers	that	SMEs	
could	 use	 to	 buy	 knowledge-intensive	 services	 from	 accredited	 provi-
ders,	while	the	other	intervention	was	the	creation	of	intermediaries	that	
could	help	SMEs	to	access	such	services.	Since	firms	could	benefit	either	
by	only	one	of	the	two	interventions,	or	by	both,	we	use	a	dataset	de-
rived	from	administrative	sources	to	assess	whether	the	policy	mix	that	
includes	both	interventions	was	more	effective	than	the	voucher	alone	
or	even	the	technology	and	innovation	advisory	service	alone.	We	adopt	
a	propensity	 score	matching	approach	applied	 to	 the	case	of	multiple	
treatments,	 as	 proposed	 by	 Lechner	 (2002a,	 2002b).	 In	 particular,	 we	
compare	 three	different	 treatments:	 (i)	 the	use	of	 innovation	vouchers	
for	the	purchase	of	knowledge-intensive	services;	(ii)	the	reliance	on	an	
intermediary’s	technology	and	innovation	advisory	service;	(iii)	the	com-
bination	of	the	two	treatments,	 i.e.	 the	use	of	 innovation	vouchers	for	
the	purchase	of	 knowledge-intensive	 services	with	guidance	 from	 the	
intermediary.

While	policy	mixes	have	been	advocated	as	a	response	to	complex	
problems	 (Flanagan	 et	 al.,	 2011;	 Cunningham	 et	 al.,	 2016),	 very	 little	
empirical	evidence	 is	available	about	 the	comparative	effectiveness	of	
policy	mixes	with	respect	to	that	of	the	single	policies	in	the	mix	(Martin,	
2016),	and	no	other	studies	consider	the	particular	combination	of	inno-
vation	vouchers	and	advisory	services.	This	exploratory	study	captures	
an	aspect	that	lies	at	the	core	of	the	policy	mix	literature,	namely	that	the	
mix	cannot	be	considered	as	the	simple	sum	of	the	single	instruments	
that	are	included	in	it	(Magro	and	Wilson,	2013),	but	it	can	facilitate	the	
emergence	of	synergies	and	complementarities	among	them.

INTRODUCTION

The	provision	of	public	 funds	 to	private	 firms	 for	 the	purchase	
of	services,	particularly	knowledge-intensive	ones,	has	received	
so	far	little	attention	from	the	evaluation	literature	(Bakhshi	et	

al.,	2015;	Bruhn	et	al.,	2018	are	notable	exceptions).	These	interventions	
often	target	small	and	medium-sized	enterprises	(SMEs),	providing	them	
with	a	small	amount	of	public	funds	that	reduce	their	cost	of	purchasing	
services	(Storey,	2003).	Public	funding	can	take	the	form	of	a	direct	sub-
sidy	or	a	voucher,	which	firms	must	use	to	purchase	services	from	accre-
dited	service	providers,	or	sometimes	from	any	provider	freely	chosen	by	
the	beneficiary	firm	(OECD,	2000;	Storey,	2003;	IEG,	2013).	

These	interventions	aim	to	help	SMEs	to	access	a	variety	of	know-
ledge	and	competencies	required	for	innovation,	which	are	not	available	
within	 the	 firm	 (Vossen,	 1998;	 Storey,	 2003).	 The	 implicit	 assumption	
is	that	SMEs	primarily	suffer	from	constraints	on	their	financial	resour-
ces,	rather	than	on	their	capabilities.	After	receiving	the	subsidy,	SMEs	
should	be	able	to	identify	the	services	they	need,	as	well	as	the	suppliers	
that	can	best	provide	them.	However,	it	is	well	known	that	SMEs,	may	
not	 only	 lack	 the	 financial	 resources	 to	 invest	 in	 innovation,	 but	 also	
the	capabilities	to	identify	the	competences	and	services	they	need,	or	
the	right	suppliers	that	can	provide	them	(Fontana	et	al.,	2006;	Ortega-
Argilés	et	al.,	2009).	Subsidies	for	the	purchase	of	knowledge-intensive	
services	address	the	former	problem,	but	not	the	latter.

As	discussed	by	Shapira	and	Youtie	 (2016),	 to	help	SMEs	 increase	
their	awareness	of	their	needs	and	how	to	address	them,	they	could	be	
provided	with	complementary	services,	such	as	technology	and	innovati-
on	advisory	services.	We	argue	that	such	services	could	be	usefully	com-
bined	with	 innovation	vouchers	 to	 increase	 the	performance	of	SMEs.	
Technology	and	innovation	advisory	services	are	usually	delivered	by	one	
or	more	experts,	who	carry	out	a	thorough	assessment	of	the	firm’s	cur-
rent	knowledge	and	technology	and	an	exploration	of	potential	develop-
ments.	This	allows	the	people	involved	to	undertake	a	highly	customized	
process	of	mutual	learning,	which	increases	the	firm’s	knowledge	of	its	
own	innovation	needs.	Following	the	assessment,	experts	can	direct	the	
firm	to	other	external	service	providers	 that	will	be	able	 to	deliver	 the	
specialized	knowledge-intensive	services	it	needs.
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POLICY MIXES IN SME POLICY
The	rationale	for	supporting	the	acquisition	of	knowledge-intensive	

services	builds	on	the	idea	that,	as	innovation	processes	become	more	
complex	and	the	market	environment	becomes	more	turbulent,	innova-
tive	firms	need	to	mobilize	a	wide	range	of	knowledge	and	skills,	some	
of	which	are	not	available	internally.	SMEs,	which	have	relatively	scarce	
internal	resources,	may	need	support	from	external	experts	during	one	
or	more	phases	of	the	innovation	process,	from	the	realization	of	feasibi-
lity	studies,	to	the	marketing	of	innovative	products	or	services	(Vossen,	
1998;	Muller	and	Zenker,	2001;	Storey,	2003;	Toivonen,	2007;	Shapira	
and	Youtie,	2016).	Innovation	vouchers	are	gaining	popularity	because	
they	are	easier	to	administer	than	standard	grants	(Schade	and	Grigo-
re,	2009)	and	help	knowledge	providers	 to	better	understand	 industry	
needs	(Coletti	and	Landoni,	2018).	Innovation	vouchers	have	been	found	
to	promote	firms’	external	relationships	(BIGGAR	Economics,	2010;	Sala	
et	al.,	2016)	particularly	with	public	research	institutions	(Cornet	et	al.,	
2006),	and	 their	engagement	 in	 further	 innovation	projects	 (Good	and	
Tiefenthaler,	2011;	Bakhshi	et	al.	2015),	in	particular	for	firms	that	had	
previously	pursued	innovative	activities	(Sala	et	al.,	2016).	As	innovation	
vouchers	lead	firms	to	adopt	a	more	structured	approach	to	innovation,	
reducing	the	time-to-market	(Sala	et	al.,	2016),	and	to	engage	in	more	
innovation	projects	and	collaborations	(Bakhshi	et	al.	2015),	they	can	be	
expected	to	have	a	positive	effect	on	firms’	performance,	both	in	terms	
of	increased	sales	due	to	the	introduction	of	innovative	products,	and	in	
terms	of	greater	efficiency	thanks	to	improvements	in	internal	processes.

Innovation	 intermediaries	 are	 organizations	 that	 support	 firm-level	
and	collaborative	 innovation,	often	relying	on	public	funding	(Uotila	et	
al.,	2012;	Knockaert	et	al.,	2014;	Caloffi	et	al.,	2018;	Russo	et	al.,	2018).	
Intermediaries’	 activities	 frequently	 include	 the	 provision	 of	 expert	
advice	on	 technology	and	 innovation,	particularly	 to	SMEs	 in	order	 to	
address	 their	 capabilities	 failures	 (Bessant	and	Rush,	 2005;	Knockaert	
et	al.,	2014).	 In	 fact,	 intermediaries,	which	by	 their	nature	are	able	 to	
bridge	different	types	of	knowledge	and	competencies,	are	well	placed	
to	understand	the	features	of	the	production	and	innovation	processes	
that	are	implemented	by	the	firm,	the	markets	it	operates	in,	and	those	
it	could	enter.	Drawing	on	their	assessment	of	the	firm’s	knowledge	and	
technology,	intermediaries		identify	the	firm’s	strength	and	weaknesses,	
and	advise	it	on	the	implementation	of	an	appropriate	innovation	strate-
gy	(Shapira	and	Youtie,	2016).	

To	 the	 best	 of	 our	 knowledge,	 the	 above	 policy	 instruments	 have	
always	been	investigated	individually.	However,	they	could	be	usefully	
implemented	together,	and,	to	test	whether	it	makes	sense	to	do	so,	we	
assess	whether	the	performance	of	a	firm	participating	in	both	policies	
improves	more	than	if	the	same	firm	had	participated	in	only	one	of	the	
two	policies.	On	average,	we	expect	that	the	performance	of	firms	that	
receive	 technology	 and	 innovation	 advice	 will	 be	 greater	 than	 that	 of	
firms	that	choose	their	external	services	without	any	particular	help.	Li-
terature	has	shown	that	firms,	especially	the	smallest	ones,	not	only	lack	
the	knowledge	and	competencies	that	are	needed	to	innovate,	but	also	
to	understand	what	their	needs	are.	If	this	is	true,	the	intermediary	can	
play	an	important	role	in	guiding	firms	towards	the	best	possible	use	of	
their	vouchers,	and	therefore	towards	a	greater	improvement	in	perfor-
mance	than	what	would	be	achieved	without	such	help.	

REGIONAL POLICIES IN 
SUPPORT OF SME INNOVATION: 
THE CASE OF TUSCANY

In	Italy,	regional	policy	interventions	providing	SMEs	with	incentives	
for	 the	 acquisition	 of	 knowledge-intensive	 services	 have	 been	 imple-
mented	since	the	devolution	of	enterprise	policy	to	regions	(Caloffi	and	
Mariani,	2018).	In	Tuscany,	a	new	policy	was	launched	in	2008,	whereby	
vouchers	were	issued	to	SMEs	for	the	acquisition	of	one	or	more	services	
drawn	from	a	specific	list	(the	“regional	portfolio	of	knowledge-intensive	
services”).	 Forty-four	 different	 types	 of	 services	 were	 listed,	 including	
design	or	other	technical	expertise,	quality	testing	and	marketing	of	in-
novative	products.	Funding	came	from	the	European	Union’s	European	
Regional	Development	Fund,	and	could	be	granted	to	firms	operating	in	
a	wide	spectrum	of	sectors.	The	voucher	covered	a	percentage	of	 the	
cost	 of	 the	 service,	 which	 varied	 from	 60%	 to	 80%	 depending	 on	 the	
type	of	service.	The	same	firm	could	apply	 for	more	than	one	voucher	
both	simultaneously	and	over	 time.	The	average	voucher	amount	was	
relatively	 small	 (in	 line	 with	 international	 practice:	 OECD,	 2008;	 Good	
and	Tiefenthaler,	2011;	Shapira	and	Youtie,	2016)	and,	in	any	event,	the	
same	firm	could	not	get	more	than	200,000	Euros	in	three	years.	

In	2011	Tuscany’s	regional	government	launched	twelve	“innovation	
poles”,	which	were	specialized	 in	specific	 technologies	and/or	sectors	
(Russo	et	al.,	2015).	SMEs	that	were	members	of	an	innovation	pole	re-
ceived	several	visits	 from	experts	 that	worked	 for	 the	 innovation	pole.	
These	experts	tried	to	understand	the	features	of	the	firm’s	production	
and	innovation	processes,	the	markets	it	operated	in,	and	those	that	it	
could	target.	Drawing	on	their	assessment	of	the	firm’s	knowledge	and	
technology,	intermediaries	were	able	to	identify	the	firm’s	strength	and	
weaknesses	 and	 to	 identify	 appropriate	 innovation	 strategies	 that	 the	
firm	could	implement.

The	two	policies	mentioned	above	could	be	combined.	After	having	
identified	 a	 feasible	 innovation	 strategy,	 experts	 provided	 SMEs	 with	
specific	 information	on	the	innovation	vouchers	that	they	could	obtain	
from	 the	 regional	 government.	 The	 experts	 could	 also	 help	 the	 firms	
choose	the	type	of	service	that	suited	their	needs,	and	support	them	in	
their	funding	applications.	

METHODOLOGY AND DATA
To	discover	whether	the	policy	mix	improves	performance	compared	

to	the	individual	innovation	policies,	we	recur	to	the	multiple	treatments	
setting,	where	the	treated	group	is	always	formed	by	firms	that	are	recipi-
ents	of	a	specific	innovation	policy,	and	control	groups	are	formed	by	firms	
treated	with	one	of	the	two	alternative	policies	in	pairwise	comparisons.	

To	identify	the	treated	and	control	groups,	we	rely	upon	administrati-
ve	data	made	available	by	the	policymaker	running	the	programmes.	We	
consider	two	cohorts	of	treated	groups	by	fixing	the	time	to	treatment	re-
spectively	in	2011	and	2012,	which	corresponds	to	the	first	two	years	of	
activity	of	the	innovation	poles.	In	this	period,	the	call	for	tender	related	
to	the	vouchers	for	the	acquisition	of	external	services	was	also	open.	
We	consider	only	these	early	cohorts	because	we	want	to	have	a	suf-
ficiently	long	time	frame	to	observe	the	ex-post	results	of	these	policies.	
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Time-varying	data	refer	to	three	different	time	points.	 In	particular,	
information	on	the	firms’	background	characteristics	refers	to	one	year	
before	the	start	of	the	policy,	whereas	information	on	the	outcomes	of	
interest	refers	both	to	the	year	in	which	the	policy	ended	and	one	year	
after	the	end	of	the	policy.	As	a	whole:	(a)	166	manufacturing	SMEs	only	
received	vouchers	 for	 the	acquisition	of	 knowledge-intensive	 services;	
(b)	 478	 manufacturing	 SMEs	 only	 received	 technology	 and	 innovation	
advisory	services	thanks	to	their	membership	of	an	innovation	pole;	(c)	
178	manufacturing	SMEs	participated	in	both	policy	interventions.		

Given	that	the	services	we	observe	can	be	of	various	kinds	and	cover	
different	phases	of	the	innovation	process,	we	consider	a	relatively	wide	
range	of	outcome	variables.	In	particular,	we	consider:	labour	producti-
vity,	measured	as	value	added	per	employee;	Total	Factor	Productivity	
(TFP)i;	 total	value	of	sales	 (in	 log	transformations);	and	number	of	em-
ployees.	While	the	first	two	variables	refer	to	measures	of	productivity	
or	innovation	capabilities,	the	latter	can	capture	some	evidence	of	firm	
growth.	All	the	data	used	to	build	the	outcome	variables	–	except	for	the	
number	of	employees	–	come	from	the	Aida	Bureau	van	Djik	database.	
Data	on	the	number	of	employees	comes	from	ASIA	-	Italian	Institute	of	
Statistics.

As	 the	 number	 of	 observations	 is	 relatively	 low	 (less	 than	 one	
thousand),	 we	 use	 two	 matching	 strategies.	 The	 first	 strategy	 implies	
that	 we	 retain	 the	 whole	 data	 without	 imposing	 the	 common	 support	
condition.	Then,	a	second	strategy	is	developed,	according	to	which	we	
bootstrap	200	samples	of	450	firms	(150	firms	for	each	one	of	the	three	
outcomes)	and	run	the	multiple	propensity	matching	over	bootstrapped	
samples,	by	imposing	the	common	support	condition.	In	both	cases	tre-
ated	and	control	 firms	have	been	matched	by	adopting	 the	Mahalano-
bis	distance	computed	over	the	two	propensities	scores,	and	the	set	of	
outcome	variables	considered,	i.e.	firm	age,	log-transformation	of	sales,	
the	number	of	 employees,	per	 capita	 value	added	and	TFP	at	 the	pre-
treatment	 year.	 We	 further	 impose	 the	 exact	 match	 by	 2-digits	 NACE	
classification.	Here,	we	will	present	results	attained	by	the	procedure	run	
over	bootstrapped	samples	by	imposing	the	common	support	condition.	

The	variables	we	use	in	the	matching	protocol	are	presented	in	the	
following	Table	1,	which	summarizes	their	averages	in	the	three	groups	
of	treated	firms.	In	particular,	the	couples	treated-control	are	identified	
by	 looking	 at	 the	 lagged	 values	 of	 the	 outcome	 variables	 mentioned	
above	(labour	productivity,	TFP,	total	value	of	sales,	number	of	emplo-
yees).	Besides,	we	also	consider	firm	age	and	sector	(Nace	sectors	at	2	
digits	level),	which	we	take	from	the	database	ASIA	–	Italian	Institute	of	
Statistics.	All	these	variables	are	measured	one	year	before	policy	par-
ticipation.	

Table 1. Averages	of	control	(and	outcome)	variables	by	treatment	in	the	
pre-treatment	period	

Voucher

Mean

Advisory 
services 
Mean

Policy Mix

Mean

Firm	age 25.6 26.6 27.4

ln(sales)	 15.35 15.16 15.32

Employees 32.2 53.4 35.1

Per-capita	value	added 59.0 54.6 53.9

TFP 0.407 0.281 0.380

N.	of	firms 166 478 178

Relative	Frequency 0.202 0.581 0.216

The	table	shows	that	few	significant	differences	across	groups	emer-
ge	in	term	of	pre-entry	characteristics.	In	particular,	firms	that	were	trea-
ted	with	the	voucher	and	those	that	are	treated	with	the	policy	mix	were	
very	 similar	 before	 policy	 participation,	 while	 firms	 that	 only	 received	
innovation	and	technology	advisory	services	were	 larger	and	relatively	
less	innovative	than	the	firms	in	the	other	two	groups.

RESULTS
Table	2	displays	the	sign and significance of	the	average	treatment	

effect	on	the	treated	(ATTs)	estimated	through	the	bootstrap	procedure	
by	imposing	the	common	support	condition.	The	table	shows	the	signs	
of	 the	ATTs,	of	 the	 innovation	policies	on	 their	 respective	participants	
during	the	post-entry	period.	Cells	in	dark	grey	indicate	significance	at	
the	5%	 level;	 cells	 in	 light	grey	 indicate	significance	at	 the	10%	 level.	
Following	Lechner	(2002b,	p.69),	a	positive	ATT	indicates “that the effect 
of the program shown in the row compared with the program appeared in 
the column is an on-average higher rate of [performance] for [firms which] 
participate in the program given in the row”.	Compared	with	 the	mat-
ching	procedure	 run	over	 the	whole	 sample	without	 common	support	
(whose	results	are	not	presented	here)ii,	the	bootstrapped	matching	pro-
cedure	presents	consistent	results,	but	it	is	more	conservative	in	finding	
significant	impacts.	Moreover,	this	procedure	is	a	priori	more	consistent	
with	theoretical	aspects.	This	allows	us	to	be	confident	of	robustness	of	
estimations	based	on	the	bootstrapped	multiple	matching.

Table 2.	Average	effects	on	Treated	for	participants,	in	rows,	versus	par-
ticipants,	in	columns,	measured	as	difference	in	outcomes	

ln(Revenues) Time period Voucher Advisory 
service

Mix Employees Time period Voucher Advisory 
service

Mix

+1 + - 	 +1 + +

Voucher +2 + - Voucher +2 + +

+1 - - +1 + +

Advisory	
service +2 +

- Advisory	
service +2

+
-

	 +1 + + 	 +1 + +

Mix +2 + + Mix +2 + +
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Per capita 
value added 
(thousands 
euro)

Time period Voucher Advisory 
service

Mix TFP Time period Voucher Advisory 
service

Mix

+1
+ +

	 +1
+ +

Voucher +2 + + Voucher +2 + -

+1 + - +1 - -

Advisory	
service +2

+ - Advisory	
service +2

- -

	 +1 + + 	 +1 + +

Mix +2 + + Mix +2 + +

Concerning	the	effects	on	revenues,	the	policy	mix	has	been	found	to	
induce	a	 significant	 increase,	of	about	30	 to	38%	higher	 than	 the	ones	
induced	by	the	single	voucher	or	advisory	service	treatments.	Differential	
significant	effects	are	detected	also	when	vouchers	are	compared	to	tech-
nology	and	innovation	advisory	services.	The	policy	mix	outperforms	vou-
cher	and	advisory	service	treatments	also	in	term	of	the	number	of	workers	
(the	sum	of	employees	and	self-employed	workers).	In	this	case	positive	
differentials	of	7	to	9	workers	are	estimated.	Also	in	this	case	SMEs	treated	
with	vouchers	outperform	those	that	only	received	advisory	services.	

Results	 in	 term	 of	 per	 capita	 value	 added,	 which	 is	 a	 measure	 of	
labour	productivity,	are	less	conspicuous	but	still	positive	and	significant.	
Both	firms	treated	with	the	mix	and	the	voucher	programmes	outperform	
firms	treated	with	the	advisory	services	programme	only.	Further,	the	po-
licy	mix	implies	a	higher	labour	productivity	than	the	voucher	programme	
only.	Considering	the	TFP	outcome	variable,	the	mean	effect	of	the	policy	
mix	compared	to	 the	advisory	service	 treatment	 induces	up	 to	16	per-
centage	points	of	additional	TFP	for	participants	in	the	mix	with	respect	
to	recipients	of	advisory	services	only,	and	up	to	9	percentage	points	of	
additional	TFP	for	participants	in	mix	with	respect	to	voucher	recipients	
only.	Vouchers	are	significantly	superior	to	advisory	services	in	term	of	
TFP	by	about	15	percentage	points.

CONCLUSION 
Our	analysis	finds	some	support	for	the	claim	that	the	mix	of	the	two	

interventions	works	better	than	each	one	taken	individually.	The	policy	
mix	outperforms	the	technology	and	innovation	advisory	service	alone,	
and	the	voucher	alone,	on	all	four	outcomes.	The	technology	and	innova-
tion	advisory	service	seems	to	engender	specific	knowledge	within	the	
SME	that	triggers	a	number	of	internal	mechanisms,	which,	in	turn,	ge-
nerate	a	higher	level	of	firm	performance.	Our	results	in	terms	of	perfor-
mance	appear	to	be	consistent	with	the	mechanisms	discussed	earlier,	
which	had	already	been	partly	described	by	Shapira	and	Youtie	(2016).	

In	terms	of	comparisons	between	single	instruments,	vouchers	out-
perform	technology	and	innovation	advisory	services	on	all	four	outco-
mes.	 It	must	also	be	noted	 that	 the	most	 innovative	 firms	 (those	 that	
have	participated	in	the	policy	mix,	and	their	matched	samples)	particu-
larly	benefit	from	the	policy	mix,	compared	with	vouchers	alone	or	the	
technology	and	innovation	advisory	service	alone.	Also	in	the	compari-
son	between	the	two	individual	policies,	the	more	innovative	firms	(those	
that	have	participated	in	the	vouchers	and	their	matched	sample)	benefit	
from	vouchers	more	than	from	technology	and	innovation	advisory	ser-

vices.	Instead,	the	less	innovative	firms	(those	that	used	the	technology	
and	 innovation	advisory	 services	only,	 and	 their	matched	samples)	do	
not	have	any	additional	benefits	from	using	vouchers	or	the	policy	mix.	

The	mix	of	innovation	vouchers	supported	by	the	provision	of	techno-
logy	and	innovation	advisory	services,	appears	to	be	a	promising	inno-
vation	policy	in	regard	to	the	increase	of	revenues	and	employment,	but	
also	of	labour	and	total	factor	productivity.	This	however	only	holds	for	
firms	that	were	more	innovative	to	begin	with.	

This	is	a	preliminary	study	building	upon	a	combination	of	policy	pro-
gramme	administrative	data	and	outcome	variables	derived	from	widely	
used	company	and	statistical	databases.	A	more	fine-grained	investiga-
tion	where	administrative	 information	 is	complemented	with	variables	
derived	from	a	survey	of	programme	participants	in	all	treatment	groups,	
is	currently	under	way.
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Endnotes
i	 Firm-specific	TFPs	are	estimated	at	industry	level	using	the	semi-parametric	Levinsohn	and	Petrin	(2003)	approach	and,	subsequently,	they	are	scaled	with	

respect	to	industry	mean	TFPs	and	log	transformed.	Log-transformed	TFPs	(hereafter,	TFPs)	provide	relative	measures	on	how	firm-specific	productivities	
deviate	from	the	industry	means.

ii	 Estimates	are	available	from	the	authors	upon	request.



77ISSUE 47 |  MAY 2019

AUTHORS
ANNALISA CALOFFI
Dipartimento di Scienze per l’Economia e l’Impresa, Università di Firenze
Via	delle	Pandette,	23,	50127	Firenze	(Italy)
E:	annalisa.caloffi@unifi.it	

MARZIA FREO
Dipartimento di Scienze Statistiche “Paolo Fortunati”
Via	Belle	Arti	41,	Bologna	(Italy)
E:	marzia.freo@unibo.it

STEFANO GHINOI
Department of Economics and Management, University of Helsinki
Latokartanonkaari	5,	P.O.	Box	27	00014,	Helsinki,	Finland
E:	stefano.ghinoi@helsinki.fi

FEDERICA ROSSI
Department of Management, Birkbeck, University of London
Malet	Street,	London	WC1E	7HX	(UK)
E:	f.rossi	@bbk.ac.uk

MARGHERITA RUSSO
Dipartimento di Economia, Università di Modena e Reggio Emilia
Via	Berengario	51,	Modena	(Italy)
E:	margherita.russo	@unimore.it



ISSUE 47 |  MAY 201978

two	sub-populations	of	firms	will	highlight,	beyond	the	overlapping	rate,	
similarities	and	differences	which	could	be	used	both	for	a	fine	tuning	of	
the	policy	measures	under	evaluation	and	for	improving	an	ex-ante	iden-
tification	of	potential	beneficiaries	in	future	rounds	of	policies	supporting	
firms’	digitalisation.

The	rest	of	the	paper	is	organised	as	follows:	section	2	describes	the	
main	characteristics	of	the	Italian	National	Plan	Industry	4.0.	Section	3	
gives	evidence	on	the	use	of	the	I4.0	incentives	by	Italian	firms	according	
to	the	ISTAT	survey	on	the	usage	of	ICT	in	the	business	sector	and	some	
recent	ad	hoc	surveys	carried	out	by	ISTAT	and	other	institutions.	Section	
4	analyses	the	firms’	propensity	to	the	digital	transformation	by	adopting	
an	innovative	5-group	classification	of	firms	that	takes	into	account	both	
their	degree	of	digitization	and	their	endowment	of	productive	factors.	
Section	5	shows	how	the	propensity	to	use	the	I4.0	incentives	is	spread	
across	the	new	classification.	Section	6	estimates	what	factors	(beside	
digitalisation)	affect	the	use	of	fiscal	incentives.	Section	7	draws	some	
conclusions.	

2. THE ITALIAN PLAN INDUSTRY 4.0 
Early	in	2016	a	new	industrial	policy	was	designed	which	led	MISE	

to	 launch,	 in	 February	2017,	 the	 Industry	4.0	National	Plan	 (I4.0).	 The	
new	strategy	was	aimed	at	integrating	some	“vertical”	measures	(mainly	
focusing	on	the	support	to	specific	sectors	or	technological	areas)	with	a	
range	of	“horizontal”	measures	(accessible	to	all	firms)	with	the	specific	
objective	to	boost	the	investment	in	new	technologies,	as	well	as	in	re-
search	and	development,	and	to	increase	the	competitiveness	of	Italian	
firms	(MEF et al.	2017).

In	 this	 respect,	 three	 criteria	 have	 been	 adopted	 in	 designing	 the	
policy:

•	 to	implement	non-discriminatory	measures,	i.e.	leaving	to	firms	
the	choice	of	whether	investing	or	not	in	new	technologies;	

•	 to	use	almost	exclusively	indirect	incentives,	mainly	fiscal	ones,	
in	order	to	reduce	the	administrative	burden	associated	to	ap-
plications	for	direct	funding;	

•	 to	 leave	 firms	 the	 choice	 across	 a	 range	 of	 different	 support	
measures,	 taking	advantage	of	one	or	more	of	 the	 incentives	
made	available	by	MISE.

1. INTRODUCTION

The	Italian	Institute	of	Statistics	(ISTAT)	in	addition	to	its	role	as	
member	 of	 the	 EU	 statistical	 system	 –	 i.e.	 official	 provider	 of	
economic	and	social	statistical	data	and	indicators	–	is	also	the	

Italian	largest	public	research	institution	in	charge	of	undertaking	eco-
nomic	policy	evaluation.	The	 launching	 in	2016	by	 the	 Italian	Ministry	
of	Economic	Development	(MISE)	of	an	innovative	program	of	industrial	
policy,	with	a	strong	focus	on	the	support	of	the	digitalisation	of	Italian	
firms,	has	given	 ISTAT	a	unique	chance	 to	 test	original	analytical	and	
policy	evaluation	methodologies.

By	following	the	German	model	of	an	Industry	4.0	platform	(Rüßmann	
et	al.	2015;	ZEW	2015),	MISE	has	developed	a	policy	to	support	the	digi-
tal	transformation	of	the	Italian	business	sector	(National	Plan	“Industry	
4.0”,	eventually	become	“Enterprise	4.0”),	so	acting	more	as	a	process	
enabler	than	a	leading	actor.	The	key	measure	of	such	policy	is,	in	fact,	
an	increase	of	the	depreciation	allowance	for	investment	in	machinery.	
According	to	this	incentive	scheme,	the	depreciation	allowance,	i.e.	the	
amount	a	business	can	reduce	its	profit	by	when	taxes	are	calculated,	
will	 be	a	percentage	of	 the	140%	 (rather	 than	100%)	of	 the	purchase	
cost	of	industrial	equipment,	which	will	increase	to	250%	if	investing	in	
digitally	connected	equipment.

The	 nature	 of	 such	 measure	 has	 forced	 policy	 makers	 to	 develop	
new	methods	of	ex-ante	and	ex-post	policy	assessment,	as	 the	 influ-
ence	of	public	 incentives	on	 firms’	 investments	 in	a	given	 fiscal	 year	
can	be	appraised	only	after	the	process	of	financial	reporting	is	finalised	
and	 the	 tax	 statements	 filed	 by	 the	 concerned	 firms	 (i.e.	 at	 least	 six	
months	after	the	end	of	the	year),	so	that	the	feedbacks	are	available	to	
policy-makers	more	than	two	years	after	the	launching	of	the	incentive	
policy.

The	issue	discussed	in	this	study	is	to	what	extent	a	new	set	of	in-
tegrated	microdata	developed	at	ISTAT,	combining	statistical	and	admi-
nistrative	(mostly	fiscal)	sources,	could	help	(a)	to	identify,	ex-ante,	the	
potential	beneficiaries	of	 the	 tax	 incentives	and	 (b)	 to	assess,	ex-post,	
the	degree	of	success	of	such	policy	measures.

As	the	exercise	has	been	limited	to	a	single	incentive,	implemented	
over	a	two-year	period,	only	cross	sectional	data	are	available	which	do	
not	allow	for	a	proper	modelisation	of	the	relationship	between	potenti-
al	and	actual	beneficiaries.	Nevertheless,	a	comparison	between	these	
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The	main	goal	was	that	of	encouraging	Italian	firms	–	mostly	those	
in	the	manufacturing	sector	–	to	replace	outdated	production	equipment	
with	new	machinery	which	could	be	possibly	integrated	with	advanced	
digital	technologies	such	as	robotics	and	automation,	cloud	computing,	
big	 data,	 sensors,	 3D	 printers,	 etc.	 The	 main	 incentive	 introduced	 by	
MISE	was	an	increased	depreciation	allowance	of	the	cost	of	acquisition	
of	machinery	embodying	‘Industry	4.0’	technologies	(Nascia	and	Pianta	
2018).	In	the	2016	Budget	Law	a	distinction	was	introduced	between:

•	 the	 increased	 depreciation	 allowance	 for	 investment	 in	 new	
machinery	(as	a	fixed	percentage1	of	the	140%,	rather	than	the	
standard	100%,	of	the	cost	of	the	purchased	equipment:	“super-
depreciation”)	and	

•	 a	 specific	 support	 to	 investment	 in	 Industry	 4.0	 technologies,	
i.e.	 digitally	 connected	devices	and	 related	 software	and	 ser-
vices	(increased	depreciation	allowance	as	a	fixed	percentage	
of	 the	 250%,	 rather	 than	 100%,	 of	 the	 investment	 spending:	
“hyper-depreciation”).

Such	an	approach	was	virtually	unprecedented	in	Italy	and,	as	such,	
uncertain	about	its	chances	to	be	successful.	Additionally,	it	was	soon	
realised	that	this	specific	MISE	policy	was	extremely	difficult	to	be	pro-
perly	monitored	and	evaluated.

Since	all	Italian	firms	were	eligible	for	most	of	the	incentives	inclu-
ded	in	the	Plan,	the	identification	–	ex-ante	-	of	a	specific	‘target	group’	
was	only	a	matter	of	speculation.	On	the	other	hand,	the	use	of	indirect	
incentives	made	it	 impossible	to	know	whether	the	acquisition	of	new	
technology	by	a	firm	had	been	undertaken	with	the	intention	to	use	the	
fiscal	 incentives	 or	 not,	 thus	 making	 any	 on-going	 monitoring	 of	 this	
measure	almost	impossible	to	undertake.

In	order	to	overcome	the	issue,	MISE,	also	in	co-operation	with	ISTAT	
and	other	research	institutions,	has	been	actively	investigating	over	the	
last	two	years	the	behaviour	of	Italian	firms	about	their	use	of	the	incen-
tives	made	available	by	the	I4.0	Plan.

Statistical	surveys	have	been	the	main	tool	chosen	by	MISE	in	order	
to	get	the	information	needed	for	designing	and	monitoring	its	I4.0	poli-
cies.	They	have	included:	

•	 the	ISTAT	business	confidence	survey	2017;
•	 the	 MET	 (a	 Rome-based	 private	 research	 centre	 of	 economic	

policy)	survey	2017-2018	(MISE-MET	2018);
•	 the	annual	ISTAT	survey	on	the	usage	of	Information	and	Com-

munication	Technologies	(ICT)	by	Italian	enterprises,	2017.

3. EVIDENCES FROM 
STATISTICAL SURVEYS ON 
THE USE OF INCENTIVES 

THE ISTAT BUSINESS CONFIDENCE SURVEY 2017

A	preliminary	evidence	on	 the	attitude	of	 Italian	 firms	 towards	 the	
I4.0	incentives,	as	well	as	their	use	almost	two	years	after	the	launching,	
was	collected	through	the	ISTAT	business	confidence	survey	carried	out	

in	November	2017	(ISTAT	2018).	The	results	of	such	a	qualitative	survey	
on	a	representative	sample	of	around	4,000	manufacturing	firms	allowed	
for	shedding	light	on	two	key	issues:	

a.	the	role	of	incentives	in	encouraging	the	firms	to	invest	in	new	
technologies	during	the	period	2015-2017;	

b.	firms’	intentions	to	further	invest	in	I4.0	technologies	in	2018.
As	expected,	the	survey	pointed	out	that	the	super-depreciation	in-

centive	had	either	a	“high”	or	“moderate”	role	in	influencing	the	previous	
years’	investment	of	the	majority	of	Italian	manufacturing	firms	(62.1%)	
as	an	average	between	57.3%	of	small	enterprises	(less	than	50	persons	
employed)	and	66,9%	of	large	ones	(over	250	persons	employed).	Hyper-
depreciation	has	been	quite	influential	too:	it	had	a	“high”	or	“moderate”	
role	to	convince	53.0%	of	firms	to	invest	in	digital	technologies,	ranging	
from	34.2%	for	small	firms	to	57.6%	for	large	ones.

When	asked	about	investments	planned	for	2018,	almost	46%	of	the	
surveyed	firms	reported	the	intention	to	invest	in	new	software,	31.9%	
in	 communication	 technologies	 (“machine-to-machine”	 or	 internet	 of	
things),	27%	in	data	processing	(cloud,	mobile,	big	data	etc.)	and	in	IT	
security.	Firms’	size	emerged,	of	course,	as	a	key	factor	influencing	in-
vestments	even	though	the	needs	to	keep	firms	up-to-date	with	the	tech-
nological	progress	and	 to	 increase	 the	employees’	 skills	 (also	 through	
the	recruiting	of	new	personnel)	are	additional	investments’	drivers	both	
in	small	and	in	large	firms.

THE MET SURVEY 2017-2018

Another	sample	survey,	covering	a	population	of	23,700	Italian	firms	
including	micro-enterprises	(less	than	10	persons	employed)	and	service	
firms,	was	conducted	by	MET	a	few	months	after	the	ISTAT	confidence	
survey	by	asking	similar	questions	on	the	use	of	I4.0	tax	incentives	(MI-
SE-MET	2018;	Cassa Depositi e Prestiti	and	MET	2018).	The	comparison	
with	the	ISTAT	confidence	survey	is	hardly	possible	as	both	the	reference	
population	and	 the	scope	of	 the	survey	 (the	MET	survey	covers	many	
different	topics)	were	different.	According	to	the	MET	survey	only	15.2%	
of	 Italian	 firms	 asked	 for	 super-	 or	 hyper-depreciation	 incentives.	 This	
figure	 is	 remarkably	 low	and	appears	 to	be	strongly	 influenced	by	 the	
inclusion	of	micro-enterprises	(whose	average	is	12.1%)	in	the	sample.	
Larger	 firms	behave	differently	when	accessing	 the	mentioned	 tax	 in-
centives	which,	according	 to	 the	survey,	are	 indeed	used	by	32.8%	of	
small	firms	(10-49	persons	employed)	and	by	47.5%	of	medium	and	large	
firms	(50	persons	employed	or	more).	Overall,	the	MET	figures	are	lower	
than	those	produced	by	ISTAT	but	it	is	confirmed	that	at	least	50%	of	the	
largest	firms	should	have	profited	of	available	incentives.	

THE 2017 ISTAT BUSINESS SURVEY ON THE ICT USAGE

In	addition	to	the	potential	use	of	occasional	surveys	to	collect	data	
for	policy	monitoring	purposes	(as	in	the	surveys	described	above),	ISTAT	
identified	the	survey	on	ICT	usage	in	businesses	(ICT	survey)	as	the	key	
source	to	assess	the	level	of	digitalisation	of	Italian	firms	and,	in	relation	
to	it,	their	propensity	to	use	public	incentives	to	increase	their	techno-
logical	assets.

1	 Such	percentage	is	set	by	the	Italian	Ministry	of	Economy	for	each	single	economic	activity	and	category	of	investment	goods.	For	instance,	according	to	
the	1988	standard,	still	in	force	in	2018,	for	a	firm	in	the	automotive	sector	the	depreciation	allowance,	to	be	calculated	for	fiscal	purposes,	is	20%	of	the	
purchasing	cost	of	computers	and	office	automation	equipment,	25%	of	the	cost	of	auto-vehicles,	30%	of	the	cost	of	testing	machines,	etc.			
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The	 Italian	 ISTAT	 ICT	 survey	 is	 part	 of	 the	 Eurostat’s	 Community 
survey on ICT usage and e-commerce in enterprises,	 conducted	 on	 an	
annual	basis	since	2002,	which	collects	data	on	the	use	of	information	
and	communication	 technology	and	 the	access	 to	 Internet,	as	well	as	
on	e-government,	e-business	and	e-commerce	activities,	by	Italian	firms.	
The	scope	of	the	survey	includes	firms	with	10	or	more	persons	emplo-
yed	 belonging	 to	 a	 broad	 range	 of	 economic	 activities.	 The	 reference	
population	of	 the	2017	 ISTAT	 ICT	survey	 included	about	185,000	 firms	
whose	behaviour	has	been	estimated	on	the	answers	given	by	a	realised	
sample	of	around	20,000	firms.

The	results	of	the	ICT	survey	are	fully	integrated	in	a	broader	ISTAT	
database	of	business	data,	also	including	data	from	other	statistical	and	
administrative	sources,	thus	giving	a	chance	for	developing	new	and	in-
tegrated	 indicators	on	 the	 relationships	between	 ICT	usage	and	other	
features	of	the	firms’	activities.	

4. THE DEGREE OF 
DIGITALISATION OF 
ITALIAN FIRMS

In	order	to	support	the	monitoring	of	the	I4.0	policies,	ISTAT	has	de-
veloped	an	analytical	approach,	based	on	the	profiling	of	firms	according	
to	their	propensity	to	invest	in	digital	technologies,	to	gauge	if	they	could	
be	interested	or	not	in	accessing	the	key	I4.0	incentives.

A	number	of	economic	indicators	are	indeed	available	for	the	whole	
population	of	Italian	firms	by	matching	basic	economic	indicators	from	
the	Structural	Business	Statistics	(SBS)	annual	survey	and	the	adminis-
trative	data,	including	tax	statements,	cost	statements,	balance	sheets	
and	firms’	reports	regularly	collected	by	 ISTAT.	The	realised	sample	of	
the	Italian	ICT	survey	has	been	matched	with	other	data	sources	at	mi-
cro-level	in	order	to	undertake	a	profiling	exercise	based	on	three	steps	
and	 aimed	 at	 classifying	 the	 Italian	 enterprises,	 with	 no	 less	 than	 10	
persons	employed,	according	to	their	propensity	to	invest	in	new	techno-
logies	and	to	use	public	incentives	for	such	investments2.

The	first step	has	been	that	of	classifying	the	firms	by	adopting	the	
indicators	 identified	 by	 Eurostat	 as	 essential	 to	 describe	 their	 level	 of	
digitalisation3.	 The	Eurostat’s	Digital Intensity Index,	 calculated	at	 firm	
level,	has	been	adopted	as	the	basis	for	an	evaluation	of	how	intense	the	
digital	 investment	by	Italian	firms	is.	This	classification	is,	 indeed,	only	
a	partial	one,	as	it	does	not	include	any	measure	about	the	size	of	the	
technological	investment	by	firms	as	well	as	about	their	ability	to	fully	
exploit	the	potential,	in	terms	of	productivity	growth,	made	available	by	
the	investment	in	new	technologies.

Then,	the	second step	was	that	of	 integrating	 in	the	classification	
exercise	an	additional	set	of	three	digital	indicators	(all	of	them	derived	

from	 the	2017	 ISTAT	 ICT	survey)	describing	 the	orientation	of	 firms	 to	
implement	advanced	digital	technologies	(with	reference	to	the	period	
2014-2016):	 (1)	 Investments	on	Cloud	Computing,	Web	applications	or	
Big	Data	Analytics;	(2)	Investments	on	e-commerce,	social	media;	(3)	In-
vestments	on	Internet	of	things,	addictive	printing,	robotics,	augmented/
virtual	reality.

The	 third step	 introduced	 in	 the	analysis	 two	 structural	 indicators	
about	 the	 firm’s	 endowment	 of	 productive	 factors:	 (1)	 the	 availability	
of	 fixed	 capital	 (measured	 in	 terms	 of	 the	 monetary	 value	 of	 tangible	
and	intangible	fixed	asset	per	person	employed)	and	(2)	the	availability	
of	human	capital	(based	on	the	education	and	job	tenure	of	the	firm’s	
workforce)4.	

It	is	assumed	that	the	propensity	to	digital	transformation	might	be	
influenced	by	the	actual	availability	of	fixed	and	human	capital.	The	en-
dowment	(both	quantitative	and	qualitative)	of	the	factors	of	production	
(capital	 and	 labour)	 and	 their	 distribution	 among	 the	 firms’	 business	
functions	directly	affects	productivity	but	also,	indirectly,	the	digitization	
strategies.	The	availability	of	these	indicators	allowed	for	a	firms’	classi-
fication	by	level	of	capitalisation	and	by	level	of	staff	qualification.

Table 1. Breakdown	of	the	population	of	 Italian	firms	with	at	 least	10	
employees	by	degree	of	digitalisation	(percentage).	Year	2017.

Degree of 
digitalisation

Indicators on fixed capital and workforce

Medium-low capitalisation / 
medium-low staff qualification

Medium-high capitalisation / 
medium-high staff qualification

Low 1.	Analogue	(64.6%	of	firms)

Medium
2.	Potentially	digital-
oriented	(20.7%)

3.	Partially	digitalised	(2.3%)

High 4.	Digital-oriented	(9.4%) 5.	Fully	digitalised	(3.0%)

The	combination	of	the	indicators	calculated	as	a	result	of	the	three	
described	steps	allowed	for	a	classification	of	Italian	firms	according	to	
their	propensity	to	digitalisation	(or	digital	transformation,	see	Table	1).

As	shown	 in	Table	1,	 five	groups	of	 firms	have	been	 identified.	To	
the	 first	 group,	 which	 includes	 64.6%	 of	 the	 population,	 belong	 firms	
with	 a	 very	 low	 level	 of	 digitalisation.	 The	 peculiarity	 of	 such	 firms	 is	
that	 in	 the	 ISTAT	 ICT	 survey	 they	 stated	 that	 ICT	 investments	are	 not	
relevant	for	their	current	business	activity.	They	can	be	seen	as	being	still	
analogue	ones.	This	group	includes	more	than	90%	of	small-sized	firms	
(10-49	persons	employed),	with	a	high	share	of	firms	belonging	to	tra-
ditional	industries	(metal	products,	food	products,	textiles	and	clothing,	
leather,	 wood),	 construction,	 horeca	 and	 some	 business	 services.	 The	
second	group,	 that	of	potentially digital-oriented	 firms	 (20.7%	of	 the	
population),	is	apparently	interested	in	extending	its	digital	activities	but	

2	 Measuring	the	level	of	digitalisation	of	a	firm	is	a	difficult	task	and	the	proposed	example	is	mostly	a	contribution	to	the	literature	on	this	topic	(see	Bley	et	
al.	2016).

3	 The	Digital	 Intensity	 Index	 (DII)	 is	a	micro-based	 index	developed	by	Eurostat	 to	contribute	 to	 the	EU	Commission’s	monitoring	of	digital	progress	 that	
measures	 the	availability	at	firm	 level	of	12	different	digital	 technologies:	 (1)	Percentage	of	employees	connecting	to	 Internet	by	PC;	 (2)	Percentage	of	
employees	connecting	to	Internet	by	mobile	devices;	(3)	Hiring	of	ICT	consultants;	(4)		 Internet	connection’s	average	speed;	 (5)	Corporate	web-site	avail-
able;	(6)	E-commerce	available	on	the	corporate	web-site;	(7)	Use	of	social	media;	(8)	Intensive	use	of	cloud	computing;	(9)	Electronic	invoicing;	(10)	Web	
advertising;	(11)	Percentage	of	online	sales	on	total	sales	higher	than	1%;	(12)	Percentage	of	online	B2C	sales	higher	than	10%	of	total	online	sales.	The	value	
for	the	index	therefore	ranges	from	0	(the	firm	uses	none	of	previous	technologies)	to	12	(it	uses	all	of	them).	The	DII	is	a	component	of	the	data	scoreboard	
used	in	the	Europe’s	Digital	progress	Report	(https://ec.europa.eu/digital-single-market/en/news/europes-digital-progress-report-2017	).

4	 	A	detailed	definition	of	this	methodology	can	be	found	in	ISTAT	(2018).
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or	 qualification	 of	 employees	 a	 key	 driver	 to	 foster	 the	 digitalisation	
processes,	 are	 the	 most	 interested	 to	 receive	 public	 incentives	 (more	
than	75%	of	them).	Also	the	fully	digitalised	firms	are	eager	to	further	
invest	in	technology	with	the	support	of	public	incentives	(67.3%).	The	
digital-oriented	and	the	potentially	digital-oriented	firms	are	considering	
incentives	 less	relevant	even	though	the	potential	beneficiaries	within	
these	groups	are	numerous	(respectively,	61%	and	60%).	Apparently,	the	
availability	of	incentives	cannot	change	the	attitude	of	“analogue”	firms	
towards	 the	 investment	 in	digital	assets	and	processes:	only	36.9%	of	
them	consider	public	incentives	and	funding	effective.

By	interpreting	the	results	of	the	2017	ICT	survey	as	an	evidence	to	be	
used	for	an	ex-ante assessment	of	the	potential	use	of	fiscal	incentives	
made	available	by	MISE	for	investments	in	new	machinery	and	techno-
logies	(super-depreciation)	or	in	digital	technologies	(hyper-depreciation)	
some	hypotheses	could	be	done5.	

1.	 With	a	specific	reference	to	the	acquisition	of	digital	technolo-
gies	 in	 order	 to	 increase	 the	 level	 of	 digitalisation	 of	 a	 firm,	
public	incentives	seem	to	have	higher	impact	on	firms	partially 
or fully digitalised	–	thus,	the	current	degree	of	digitalisation	
could	have	a	role	in	fostering	investment	in	digital	technologies.

2.	 As	 far	 as	 the	 asset	 availability	 is	 concerned,	 a	 medium-high 
level of capitalisation	 could	 encourage	 firms	 to	 exploit	 the	
support	made	available	by	the	government	to	undergo	a	digital	
transformation.

5. USE OF FISCAL INCENTIVES: 
THE EVIDENCE

The	results	from	statistical	sources	used	to	estimate	the	use	of	I4.0	
incentives	for	the	years	2015-2016	have	been	made	available	between	
October	2017	and	March	2018.	Late	in	spring	2018,	the	fiscal	data	on	the	
actual	use	of	the	I4.0	supporting	measures	were	released,	for	statistical	
and	analytical	purposes,	by	the	Italian	Tax	Agency.

Fiscal	data	partially	confirm	statistical	estimates6.	

this	process	may	be	hindered	by	low	levels	of	capitalisation	and	human	
capital’s	qualification.	Both	SMEs	and	 large	 firms	are	 included	 in	 this	
group,	mainly	dealing	with	trade	and	manufacturing.	The	third	group	is	
that	of	the	partially	digitalised	firms	(2.3%	of	the	population)	which	are	
units	not	yet	able	to	complete	their	process	of	digitalisation	despite	their	
large	availability	of	 fixed	and	human	capital.	 It	 is	 indeed	quite	a	small	
group	of	firms,	mainly	belonging	to	trade	and	other	service	 industries.	
The	fourth	group	includes	the	digital-oriented	firms	(9.4%	of	the	popula-
tion)	which	are	the	largest	share	of	firms	with	a	high	level	of	digitisation,	
but	low	levels	of	capitalisation	and	quality	of	the	workforce.	This	group	
outperforms	the	other	groups	in	terms	of	profitability.	Finally,	only	3%	of	
the	Italian	firms	with	10	persons	employed	or	more	are	fully digitalised.	
Not	 surprisingly,	 they	are	 the	best	performers	 in	 terms	of	productivity	
because	of	an	effective	combination	of	capital	and	labour.

THE PROPENSITY TO USE THE INCENTIVES

It	could	be	assumed	that	the	higher	the	level	of	digitalisation,	the	hig-
her	the	propensity	of	enterprises	to	use	the	incentives	made	available	by	
the	I4.0	Plan.	In	this	perspective,	the	digitalisation	can	be	seen	as	a	pro-
cess	that	builds	upon	itself	by	making	available	assets	and	competencies	
to	allow	for	a	constant	grow.	On	the	other	hand,	it	is	also	a	matter	of	fact	
that	those	firms	that	are	not	yet	fully	digitalised	have	a	higher	pressure,	
and	potential,	to	catch	up	by	using	any	available	support.	

These	assumptions	can	be	preliminarily	tested	by	taking	into	conside-
ration	the	answers	given	by	the	firms	to	the	ICT	2017	survey’s	question	
about	 the	 three	 most	 important	 factors	 that	 could	 make	 digitalisation	
a	 driver	 of	 competitiveness	 and	 growth.	 Around	 46%	 of	 firms	 with	 at	
least	10	persons	employed	consider	public incentives	one	of	the	most	
important	factors	supporting	the	digital	transformation	but	the	impact	of	
incentives	 is	differently	rated	according	to	the	 level	of	digitalisation	of	
recipients.	By	using	the	classification	described	above,	Figure	1	provides	
for	a	comparison	between	the	firms’	attitudes	towards	public	incentives	
to	digitalisation	by	level	of	digitalisation.	The	partially	digitalised	firms,	
i.e.	those	which	have	in	their	medium-high	level	of	capitalisation	and/

5	 Similar	results	can	be	found	in	the	analysis	by	Centro	Studi	Confindustria	(CSC	2018)	based	on	the	same	set	of	data.
6	 The	analysis	described	in	this	paper	is	based	on	the	tax	statements	of	the	firms	surveyed	by	the	ISTAT	2017	ICT	survey	in	order	to	allow	for	comparing	

statistical	and	administrative	(fiscal)	data.	In	this	respect,	also	sampled	fiscal	data,	appropriately	weighted,	are	representative	of	those	of	the	population	of	
Italian	firms	with	at	least	10	employees.

36,9%	

60,2%	

61,1%	

75,2%	

67,3%	

0%	 10%	 20%	 30%	 40%	 50%	 60%	 70%	 80%	 90%	 100%	
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Poten8ally	digital-oriented		

Digital-oriented		

Par8ally	digitalised		

Fully	digitalised		

Public	incen8ves	have	an	impact	 Public	incen8ves	do	not	have	an	impact	

Figure 1.	Firms’	attitude	towards	public	incentives	to	digitalisation.	Italian	ICT	survey	2017.
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Table 3. Average	yearly	hyper-	or	super-depreciation	per	employee.
October	2015-December	2016.	By	digital	intensity.

Average yearly hyper-
depreciation per employee

Average yearly super-
depreciation per employee 

Analogue 349.2 281.3

Potentially	
digital-oriented	

266.3 296.8

Digital-oriented	 352.1 632.5

Partially	
digitalised	

263.2 194.5

Fully	digitalised	 824.0 973.8

All 348.3 408.9

Additional	information	is	needed	to	provide	an	assessment	of	the	im-
pact	of	the	investments	funded	through	the	I4.0	Plan	on	the	fixed	capital	
of	 the	beneficiaries.	Preliminary	evidence,	shown	 in	Table	4	 (with	refe-
rence	to	the	same	applicant	firms	as	for	Table	3),	suggests	that	this	impact	
could	be	 fairly	 relevant,	 although	not	always	 sufficient	 to	 substantially	
increase	the	current	capital	per	employee	ratio.	When	the	depreciation	
reported	in	the	tax	statements	is	compared	to	the	current	working	capital	
per	employee	ratio,	a	net	increase	of	the	latter	can	be	calculated	ranging	
from	0.9%	to	6.8%	assuming,	as	an	average	investment,	the	acquisition	of	
PCs	or	similar	devices	(depreciation	coefficient	of	20%,	over	5	years,	with	
hyper-depreciation).	On	the	other	hand,	if	the	super-depreciation	scheme	
applies,	the	increase	of	the	working	capital	per	employee	ratio	–	for	the	
same	standard	purchase	–	ranges	from	3.8%	to	11.7%.

Table 4. Average	percentage	increase	of	working	capital	per	employee
for	investments	with	hyper-	or	super-depreciation.
October	2015-December	2016.	By	digital	intensity.

Average % increase 
of working capital 
per employee (hyper-
depreciation)

Average % increase 
of working capital 
per employee (super-
depreciation) 

Analogue 3.5 4.6

Potentially	
digital-oriented	

5.0 11.7

Digital-oriented	 5.4 7.1

Partially	digitalised	 0.9 3.8

Fully	digitalised	 6.8 6.4

All 2.6 5.7

Some	preliminary	findings	can	be	drawn	from	the	evidence	shown	in	
the	tables	above.	First,	the	groups	of	firms	by	digital	intensity	are	ranked,	
in	terms	of	actual	incentives’	use,	consistently	with	the	ex-ante	estima-
tions	although	forecasted	and	actual	percentages	of	beneficiaries	do	not	
match	exactly.	From	this	perspective,	both	the	ex-ante	assessment	and	
the	 on-going	 monitoring	 by	 using	 statistical	 sources	 have	 been	 quite	
successful.

Second,	what	was	not	possible	to	gauge	from	the	available	statistical	
sources	is	any	forecast	about	how	much	investment	firms	were	eager	to	
make.	A	general	comment,	based	on	the	available	evidence,	is	that	the	
impact	 of	 the	 I4.0	 investments	 on	 the	 endowment	 of	 working	 capital	
and,	even	more,	on	the	level	of	digitalisation,	of	Italian	firms	has	been,	
on	average,	substantial	but	not	disruptive.

As	 shown	 in	 Table	 2,	 the	 partially	 digitalised	 firms	 have	 indeed	 a	
leading	role	in	the	use	of	fiscal	incentives	for	the	acquisition	of	new	tech-
nology	 (61.9%	for	super-depreciation	and	5.9%	for	hyper-depreciation)	
even	though	at	a	lower	level	than	estimated	by	the	2017	ICT	survey	(75%	
as	a	combination	of	both	measures).	

Not	so	 far,	 in	 terms	of	percentage	of	beneficiaries,	are	 the	digital-
oriented	and	the	potentially	digital-oriented	firms	 (54.2%	and	4.4%	for	
the	earlier	and	58.8%	and	3.6%	for	the	latter,	both	above	the	average)	
by	highlighting	the	role	of	public	 incentives	 to	help	 firms	to	overcome	
financial	and	organisational	barriers	to	technological	innovation.

About	the	extreme	cases,	the	fully	digitalised	firms	seem	interested	
in	improving	their	technological	capacity	(54.1%	used	super-depreciati-
on)	but	much	less	oriented	(or	needed)	to	get	more	digital	equipment	and	
software	(only	2.6%	used	hyper-depreciation).	Finally,	the	analogue	firms	
confirm	 to	 be	 relatively	 reluctant	 to	 invest	 in	 new	 technology	 (45.7%	
used	super-depreciation,	2.6%	hyper-depreciation).	An	interesting	point	
is	that	analogue	firms	are	the	only	group	that	was	under-estimated	in	
the	2017	ICT	survey	(Figure	1)	about	its	intention	to	use	fiscal	incentives.

Table 2.	Percentage	of	 Italian	firms	using	 I4.0	 incentives	 for	hyper-	or	
super-depreciation.	October	2015-December	2016.	By	digital	intensity.

Percentage of firms investing  
in digital technologies 
(hyper-depreciation)

Percentage of firms 
investing in new machinery 
and technologies (super-
depreciation) 

Analogue 2.6 45.7

Potentially	
digital-oriented	

3.6 58.8

Digital-oriented	 4.4 54.2

Partially	
digitalised	

5.9 61.9

Fully	digitalised	 2.6 54.1

All 3.1 49.9

The	 information	given	 in	Table	2,	 focusing	on	percentages	of	 firms	
using	fiscal	incentives,	should	be	qualified	by	considering	the	actual	size	
of	the	investments	funded	through	hyper-	and	super-depreciation.

In	Table	3,	the	average	I4.0	annual	depreciation	per	employee	is	dis-
played	by	comparing	 the	 five	groups	of	 firms	by	digital	 intensity	 (only	
applicant	 firms	 for	 the	concerned	 incentive	have	been	taken	 into	con-
sideration).	Overall,	 it	 could	be	noticed	 that	an	average	annual	 super-
depreciation	(roughly	140%	of	standard	depreciation)	of	about	400	euros	
per	employee	corresponds	to	a	total	investment	–	for	a	firm	with	100	em-
ployees,	in	a	five	year	time-span	–	of	around	600,000	euros:	a	substantial	
amount	of	money	but	not	really	sufficient	to	support	a	full	restructuring	
of	either	a	goods	or	services	production	line.	In	this	perspective	it	has	to	
be	pointed	out	 that	partially	digitalised	 firms,	which	have	 the	highest	
percentage	of	 incentives’	use,	also	have,	by	 large,	 the	 lowest	average	
per	employee	expenditure	in	new	technology	(263	euros	of	hyper-depre-
ciation	and	even	194	euros	of	super-depreciation).

The	fully	digitalised	firms	(at	least	those	using	fiscal	incentives)	have	
profited	more	than	other	groups	by	these	measures	with	a	yearly	ave-
rage	of	824	euros	of	hyper-depreciation	and	974	euros	of	super-depre-
ciation	per	employee7.	

7	 Thus,	on	average,	a	firm	in	this	group	was	allowed	to	claim	for	a	tax	deduction	in	2016	of	1,798	euros	rather	than	the	standard	deduction	of	1,025	euros.
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measure	is	estimated	for	four	groups	of	firms	by	digital	intensity	taking	
the	group	of	analogue	firms	as	a	benchmark	and	any	additional	feature	
on	a	ceteris paribus	basis8.

The	results	of	the	regression	confirm	that	the	level	of	digitalisation	
and,	even	more,	quantity	and	quality	of	fixed	capital	and	human	quality,	
affect	 the	 choices	 of	 firms	 about	 whether	 investing	 in	 new	 technolo-
gies	–	then	using	the	available	incentives	–	irrespective	of	size,	econo-
mic	activity	or	other	features.	The	groups	of	firms	shown	in	Figure	2,	all	
outperform	the	benchmark	group	of	analogue	firms	but,	more	relevant,	
the	groups	with	medium-high	capitalisation	and	medium-high	workforce	
qualification	have	a	remarkable	advantage	in	implementing	an	innovati-
on	strategy	with	public	support.

A	 similar	 analysis9	 is	 shown	 in	 Figure	 3	 with	 reference	 to	 the	 use	
of	hyper-depreciation,	i.e.	the	use	of	fiscal	incentives	to	support	invest-
ments	in	digital	technologies.	The	overall	propensity	to	use	incentives	is	
lower	than	for	the	super-depreciation	but	the	pattern	of	the	relationship	
between	the	firms’	groups	is	almost	the	same.	In	addition	to	a	minor	role	
of	analogue	 firms,	 those	 firms	with	higher	 capital	 intensity	and	work-
force	qualification	display	a	higher	propensity	to	use	the	fiscal	incentives	
to	digitalisation.	It	means	that,	ceteris paribus,	a	fully	digitalised	firm	will	
use	hyper-depreciation	by	a	factor	six	times	higher	than	a	digital-orient-
ed	firm.	In	this	case,	the	level	of	digitalisation	plays	also	a	role	by	giving	
a	small	advantage	to	digital-oriented	firms	on	potentially	digital-oriented	
firms	and	to	fully	digitalised	firms	on	partially	digitalised	ones.

6. WHICH FACTORS AFFECT THE 
USE OF FISCAL INCENTIVES?
THE ROLE OF DIGITALISATION

Evidence	collected	so	far	about	the	use	of	 I4.0	fiscal	 incentives	re-
flects,	as	expected,	the	high	heterogeneity	of	the	Italian	business	sector.	
By	splitting	the	population	of	firms	with	at	least	ten	persons	employed,	
in	five	groups	by	digital	intensity	such	heterogeneity	has	been	partially	
reduced,	as	only	some	very	key	features	(mostly	technologically	related	
ones)	of	firms’	activity	have	been	considered	in	profiling	them.	This	does	
not	exclude	that	other	factors	could	have	affected	the	firms’	strategy	as	
far	as	the	investment	in	new	technologies	and	the	use	of	fiscal	 incen-
tives	to	increase	it	are	concerned.

A	multiple	regression	analysis	has	been	performed	in	order	to	com-
pare	 the	 propensity	 of	 the	 five	 digital	 groups	 to	 use	 fiscal	 incentives	
(dependent	variable)	by	excluding	any	spurious	effect	due	to	additional	
firms’	characteristics	(independent	variables):	productivity	(value	added	
per	employee),	capital	intensity	(working	capital	per	employee),	financial	
leverage	(debt	to	capital	ratio),	vertical	integration	(value	added/turno-
ver),	size	(number	of	persons	employed),	job	tenure	of	employees	(years,	
average),	 education	of	 employees	 (years	of	 study,	 average),	 economic	
activity	(2-digit	NACE	sectors),	firm’s	age	(years)	and	exporter	status.

In	Figure	2,	the	propensity	to	use	the	super-depreciation	in	a	given	

8	 Detailed	information	on	the	regression	can	be	provided	by	the	authors	upon	request.
9	 Ibidem	as	footnote	3.
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Figure 2.	Propensity	to	use	the	super-depreciation	incentive.
October	2015-December	2016.
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BEYOND DIGITALISATION

A	further	analysis,	based	on	a	random	forest	regression10,	allows	for	
preliminarily	exploring	the	role	of	non-digital	factors	to	support	the	digi-
talisation	of	Italian	firms	through	the	use	of	fiscal	incentives.

In	Figure	4	and	 in	Figure	5,	a	number	of	 factors	are	 ranked	accor-
ding	 to	 their	 role	on	 framing	a	context	where	 fiscal	 incentives	can	be	
effectively	used	by	firms.	The	analysis	considers	the	effect	of	each	factor	
separately,	thus	avoiding	any	combined	effect	which	could	have	influ-
enced	the	data	presented	in	previous	paragraphs.

These	findings	confirm	the	relevance	of	the	classification	by	digital	
intensity	proposed	in	the	paper	and	provide	for	a	new	standard	in	the	
development	of	 indicators	on	 the	digitalisation	of	 the	business	sector:	
that	of	combining	data	on	the	use	of	digital	technologies	with	informa-
tion	on	the	ability	of	the	firms	to	effectively	use	such	technologies,	i.e.	
having	 developed	 both	 an	 appropriate	 infrastructure	 and	 the	 needed	
competences.	Without	these	conditions	to	be	fulfilled,	even	substantial	
incentives	given	by	the	public	sector	could	be	ineffective	to	support	the	
firms’	digital	transformation.
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Figure 3.	Propensity	to	use	the	hyper-depreciation	incentive.
October	2015-December	2016.

Figure 4.	Factors	moderating	the	use	of	fiscal	incentives	for	investment	in	new	machinery	(super-depreciation).	Year	2016.

10	 Ibidem	as	footnote	3	 .
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7. CONCLUSIONS

With	reference	to	the	question	about	the	ability	of	statistical	systems	
to	provide	for	a	useful	knowledge	base	for	designing	effective	fiscal	po-
licies	 in	 order	 to	 support	 innovation	 and	 digitalisation	 in	 the	 business	
sector,	 the	 answer	 from	 this	 paper	 is	 substantially	 positive.	 A	 detailed	
profiling	of	 firms	could	allow	for	 the	ex-ante	 identification	of	groups	of	
potential	beneficiaries	although	additional	work	has	to	be	done	in	order	to	
develop	suitable	methods	to	improve	estimations	on	the	number	of	poten-
tial	beneficiaries	and	on	the	amount	of	incentives	potentially	requested.

Another	key	issue	is	that	of	combining	structural,	financial	and	tech-
nological	variables	to	identify	the	key	factors	enabling	a	firm	to	invest	in	
technological	innovation	or,	more	specifically,	in	the	digital	transforma-
tion.	Of	course,	the	availability	of	digital	competences	is	an	essential	as-
set	but	an	innovation	strategy	that	includes	the	acquisition	of	advanced	
technologies	can	be	afforded	only	by	an	efficient	firm	with	a	high	level	
of	productivity,	high	quality	workforce	and	which	would	be	 financially	
sound.

Three	main	findings	of	this	study	can	be	pointed	out:
•	 The	level	of	digitalisation	does	not	affect	the	access	to	 incen-

tives,	as	a	consequence,	 it	does	not	affect	the	level	of	 invest-
ment	in	new	technology.

•	 Monitoring	the	use	of	incentives	with	surveys	is	a	good	starting	
point	but	survey	results	are	clearly	biased	by	an	optimistic	at-
titude	of	respondents.

•	 Technical,	financial	and	human	capabilities	are	the	key	factors	
boosting	investment	in	new	technologies.

To	the	extent	some	preliminary	policy	lessons	could	be	drawn	from	
the	findings	above,	a	few	points	have	to	be	highlighted.

Moreover,	those	data	and	analyses	have	emphasized	the	role	of	digi-
tal	technologies	as	enablers	of	the	adoption	of	more	digital	procedures	
and	associated	devices:	a	dimension	not	relevant	in	this	new	perspec-
tive.	Finally,	 random	forest	 is	a	machine	 learning	algorithm	that	 is	not	
based	on	a	pre-defined	model	about	 the	 role	of	each	 factor	 (variable)	
or	the	relationships	among	them	but	explores	the	moderating	effect	of	
each	factor	by	selecting	it	randomly.	This	approach	is	very	effective	in	a	
context	where	complex	interactions	among	factors	can	be	assumed	and	
any	information	about	their	respective	role	is	lacking.		

In	 terms	 of	 results,	 both	 Figure	 4	 and	 Figure	 5	 show	 that	 the	 key	
factor	influencing	the	propensity	to	invest	in	new	technologies,	thus	to	
use	fiscal	incentives	to	do	it,	is	the	labour	productivity.	The	more	a	firm	
is	productive,	the	more	it	has	an	incentive	to	further	increase	efficiency	
and	competitiveness.

Three	additional	factors	strongly	influencing	the	use	of	fiscal	incen-
tives	are	of	structural	nature:	capital	per	employee,	debt-to-capital	ratio	
and	vertical	 integration	 ratio.	 They	are,	 respectively,	 the	 second,	 third	
and	fourth	most	important	factors	to	affect	the	use	of	super-depreciation	
and	 the	 third,	 fourth	and	 fifth	as	 far	as	 the	hyper-depreciation	 is	con-
cerned.	

The	most	striking	difference	between	the	two	incentives	is	about	the	
role	of	the	firms’	size.	Size	is	the	second	most	 important	factor	for	the	
hyper-depreciation	and	the	fifth	for	the	super-depreciation.	It	seems	that	
size	is	a	significant	condition	to	undergo	a	process	of	digitalisation	with	
relevant	investments	in	new	technologies11.

The	quality	of	the	workforce	–	both	in	terms	of	level	of	education	and	
seniority	at	work	–	is	also	important	for	accessing	both	the	incentives,	as	
well	as	the	economic	activity.	

Least	relevant	are	three	factors	(for	both	incentives):	the	age	of	the	
firm,	the	level	of	digitalisation	and	the	export	propensity.

11	 The	relevance	of	firms’	size	in	increasing	the	propensity	to	adopt	new	technologies	is	often	emphasized	by	the	literature	(see	Arvanitis	and	Hollestein	2001).

Figure 5.	Factors	moderating	the	use	of	fiscal	incentives	for	investment	in	digital	technologies	(hyper-depreciation).	Year	2016.
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Digitalisation	targets	have	to	realistic	and	suitable	for	groups	of	firms	
with	a	very	heterogeneous	digital	and	productive	structure.

The	risk	of	opening	up	the	access	to	fiscal	(automatic)	incentives	to	
every	 firm	 is	 that	 such	 incentives	 could	 be	 used	 as	 a	 complementary	
source	of	funding	for	large	firms	already	substantially	investing	in	their	
digital	 transformation	but,	at	 the	 same	 time,	as	an	occasional	 chance	
to	support	the	acquisition	of	selected	equipment	by	small	firms	or	firms	
without	a	digitalisation	strategy.	This	reduces	substantially	the	potential	
impact	of	the	I4.0	measures	and	call	for	an	urgent	intervention.

This	raises	the	issue	whether	public	support	had	to	be	mainly	given	
to	firms	(mostly	SMEs)	only	“potentially”	digitalised	by	adopting	the	im-
plementation	of	a	two-steps	approach:	first,	supporting	the	development	
of	capabilities,	then	funding	the	digitalisation	process.	

REFERENCES 
Akaike H.	(1974).	A	new	look	at	the	statistical	model	identification,	IEEE	
Transactions	on	Automatic	Control,	19(6),	716-723.

Arvanitis S and Hollenstein H.	(2001).	The	Determinants	Of	The	Adop-
tion	Of	Advanced	Manufacturing	Technology,	Economics	of	 Innovation	
and	New	Technology,	10:5,	377-414.

Bley, K., Leyh, C. and Schäffer, T.	(2016).	Digitization	of	German	Enter-
prises	in	the	Production	Sector-Do	they	know	how	“digitized”	they	are?	
Paper	presented	at	the	Twenty-second	Americas	Conference	on	Informa-
tion	 Systems,	 San	 Diego,	 2016.	 https://www.researchgate.net/profile/
Christian_Leyh/publication/305661673_Digitization_of_German_Enter-
prises_in_the_Production_Sector_-_Do_they_know_how_digitized_
they_are/links/5798c14108aed51475e87572.pdf	

Cassa Depositi e Prestiti – MET	(2018).	Il	sistema	produttivo	italiano.	
Tra	modernizzazione	e	Industria	4.0,	Quaderni	CDP,	n.3.

Centro Studi Confindustria	 (2018).	 Imprese	 e	 politica	 insieme	 per	
l’industria	italiana	4.0,	Note	CSC,	n.	18/03.

Götz M. and Jankowska B.	 (2017).	 Clusters	 and	 Indust-
ry	 4.0	 –	 do	 they	 fit	 together?,	 European	 Planning	 Studies,	 DOI:	
10.1080/09654313.2017.1327037.

ISTAT (2018),	Rapporto	sulla	competitività	dei	settori	produttivi,	ISTAT,	
Rome	www.istat.it/it/archivio/212438.

MEF (Ministero dell’economia), MISE, MIUR, ML	 (2017).	Piano	na-
zionale	IMPRESA	4.0	Risultati	2017-linee	guida	2018,	September	2017,
http://www.sviluppoeconomico.gov.it/images/stories/documenti/im-
presa_40_risultati_2017_azioni%202018_rev_eng.pdf.	

MISE – MET	(2018).	La	diffusione	delle	imprese	4.0	e	le	politiche:	evi-
denze	2017,	Rome,	Italian	Ministry	for	Economic	Development.

Neubig, T. et al. (2016).	Fiscal	 incentives	for	R&D	and	innovation	in	a	
diverse	world,	OECD	Taxation	Working	Papers,	No.27,	OECD	Publishing,	
Paris.



87ISSUE 47 |  MAY 2019

INTRODUCTION

ABOUT NEDO 

Following	the	two	oil	crises	of	the	1970s,	the	need	for	energy	di-
versification	increased.	Against	this	backdrop,	the	New	Energy	
Development	 Organization	 was	 established	 as	 a	 governmental	

organization	 in	 1980	 to	 promote	 the	 development	 and	 introduction	 of	
new	energy	technologies.	

Research	 and	 development	 of	 industrial	 technology	 was	 added	 in	
1988,	 and	 today	 New	 Energy	 and	 Industrial	 Technology	 Development	
Organization	 (NEDO)	 plays	 an	 important	 part	 in	 Japan’s	 economic	 and	
industrial	policies	as	one	of	the	largest	public	research	and	development	
management	organizations	with	an	annual	budget	 for	FY2018	of	159.6	
billion	yen	(1.23	billion	euro).	It	has	two	basic	missions:	addressing	energy	
and	global	environmental	problems,	and	enhancing	industrial	technology.

Drawing	on	its	considerable	management	know-how,	NEDO	carries	
out	projects	to	explore	future	technology	seeds	as	well	as	mid-	to	long-
term	projects	that	form	the	basis	of	industrial	development.	It	also	sup-
ports	research	related	to	practical	application.

EVALUATION SYSTEM IN NEDO

NEDO	has	established	and	been	applying	its	own	evaluation	system	
for	nearly	 two	decades.	Figure	1	shows	the	overall	scheme	of	present	
NEDO	evaluation	and	monitoring,	at	various	stage	of	a	5-year	project.	St-
arting	from	the	project	planning	stage,	we	have	a	set	of	four	evaluation	
chances	for	each	project.	

1.	 Ex-ante	evaluation,	that	is	performed	when	it	is	still	at	the	plan-
ning	stage,	to	see	how	the	project	is	worth	being	carried	out.	
The	results	of	an	ex-ante	evaluation	are	fed	back	for	refining	the	
project	plan	and	requesting	the	final	budget	scheme.		

2.	 Mid-term	evaluation,	that	is	performed	typically	once	for	a	pro-
ject,	and	the	results	are	directly	reflected	to	the	management	of	
the	project	for	the	rest	of	the	period.		

3.	 Just	after	the	project	is	finished,	an	ex-post	evaluation	is	per-
formed.	The	 results	of	ex-post	evaluation	are	often	used	as	a	
reference	to	planning	of	a	 related	new	project.	For	each	mid-
term	and	ex-post	evaluation,	an	external	subcommittee	of	typi-
cally	7	members,	is	organized.	

4.	 In	 addition	 to	 these	 3-step	 evaluation	 series,	 NEDO	 conducts	
follow-up	monitoring	in	every	other	year	for	6	years.	Follow-up	
monitoring	is	done	by	NEDO	evaluation	department,	supervised	
by	an	external	specific	subcommittee,	using	questionnaire	and	
interview	method.	This	survey	is	necessary	for	the	impact	evalu-
ation,	which	assesses	the	post-project	development	by	the	par-
ticipant	companies,	and	the	resulting	 impact	of	 the	project	to	
the	society.	

Follow-up	monitoring	directly	determines	 the	present	status	of	 the	
project	ranked	as	a	5-level	TRL-like	stage;	1)	still	under	elementary	re-
search,	2)	technology	development,	3)	already	practically	applied,	4)	suc-
cessfully	 commercialized,	 or	 5)	 unfortunately	 terminated	 (abandoned).	
By	applying	 this	 to	all	NEDO	Projects,	 the	success	 rate	 (expected	pro-
bability	 of	 success)	 of	 NEDO	 projects	 will	 be	 estimated.	 The	 detail	 of	
follow-up	monitoring	is	also	described	in	the	next	section.

The	overall	results	of	ex-post	and	impact	evaluation	of	all	NEDO	pro-
jects	are	then	used	for	the	accountability	for	tax	payers,	and	for	impro-
ving	the	project	management	system	in	general.

Figure 1.	Overview	of	NEDO	project	evaluation
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EXTENDED FOLLOW-UP SURVEY

In	2009,	we	started	an	additional	“extended	follow-up	survey”	for	se-
lected	NEDO	projects	that	successfully	created	new	innovative	outputs	-	
products	or	processes	-	utilizing	core	technologies	that	are	developed	by	
the	project.	We	name	these	outputs	“NEDO-inside	products”	(Yamashita	
et	al.	2013),	and	a	 total	number	of	115	are	 registered	at	present.	The	
extended	 follow-up	survey	 is	continued	even	after	 the	end	of	 the	 first	
6-year	monitoring	period,	and	the	data	are	used	for	estimating	key	indi-
cators	such	as	sales,	return	on	investment	and	societal	benefits	by	each	
product.	 Combining	 the	 results	 of	 follow-up	 monitoring	 and	 extended	
follow-up	survey	enables	us	to	assess	and	disseminate	the	economic	and	
societal	 impacts	of	NEDO	R&D	 impacts,	and	 then	 to	 reflect	 the	know-
ledge	 in	 the	 improvement	 of	 project	 policy	 and	 management	 through	
success	/	failure	factor	analysis.	

NEDO’S SUPPORT FOR SMES INCLUDING START-UPS

In	recent	years,	NEDO	is	focusing	not	only	in	promoting	large-scale	
national	 projects	 based	 on	 national	 roadmaps,	 but	 also	 in	 supporting	
R&D	of	“small-	and	medium-sized	enterprises	(“SMEs”	hereafter)	inclu-
ding	start-ups.	The	definition	of	SMEs	and	start-ups	is	shown	in	the	next	
section.	

This	 relatively	new	strategy	of	NEDO	 is	set	due	to	 the	fact	 that,	 in	
general,	(1)	faster	development	is	expected	by	SMEs	than	by	large	com-
panies,	(2)	innovation	is	liable	to	occur	in	so-called	niche	areas,	where	
large	companies	dare	not	intend	to	do,	and	(3)	societal	impacts	such	as	
indirect	economic	effects	may	appear	more	directly	on	SMEs	than	on	lar-
ge	companies.	Some	recent	research	(Farja,	Y.,	Gimmon,	E.,	Greenberg,	
Z.	(2017),	Foreman-Peck,	(2013),	Radas,	S.,	Anic,	I-D.,	Tafro,	A.,	Wagner,	
V.	(2015))	done	in	various	countries	shows,	in	general,	that	funding	via	
subsidies	 is	more	effective	and	efficient	 for	 supporting	 innovations	by	
SMEs	than	other	measures	such	as	tax	incentives.	From	this	viewpoint,	
a	series	of	NEDO	funding	scheme	have	been	reorganized	to	seamlessly	
support	SMEs	according	 to	 their	present	R&D	phase	 (feasibility	 study,	
fundamental,	development	etc.).	

Because	the	average	size	of	R&D	activities	of	SMEs	is	relatively	small	
compared	to	that	of	large	companies,	the	impact	of	their	R&D	onto	the	
whole	society	is	unlikely	to	show	up	clearly.	On	the	contrary,	as	for	the	
impact	on	the	SMEs	themselves,	it	is	expected	that	the	R&D	results	will	
have	a	greater	impact	on	the	growth	and	survival	of	the	company	itself,	
than	in	the	case	of	large	companies.	

In	this	study,	we	used	the	data	from	follow-up	monitoring	and	exten-
ded	follow-up	survey	and	analyzed	three	aspects	as	follows.

1.	 Commercialization	rate
2.	 Success	/	Failure	factors
3.	 Effects	on	the	participating	SMEs

COMMERCIALIZATION RATE
SMEs	(including	start-ups)	are	defined,	under	the	Small	and	Medi-

um-sized	Enterprise	Basic	Act	of	Japan	 (1963),	 as	private	 sectors	 that	
fulfil	either	condition	of	the	following.

Table 1. Definition	of	SMEs.
Capital Stock Number of employees

Not	more	than	300million	yen* Not	more	than	300

*approximately	2.3	million	euro

There	 is	 no	 universally	 quantitative	 definition	 of	 “start-up	 compa-
nies”,	and	in	this	study	we	conveniently	set	a	start-up	as	an	SME	which	
is	less	than	ten	years	old.

First,	 we	 checked	 the	 commercialization	 rate	 (“success	 rate”)	 of	
SMEs	using	our	follow-up	monitoring	data,	and	saw	if	it	is	significantly	
different	from	that	of	total	commercialization	rate	of	all	NEDO	projects	
including	large	companies.

Follow-up	monitoring	is	done	for	all	organizations	that	participated	in	
NEDO	projects	(ca.	800	/	year),	at	1/2/4/6	years	after	the	termination	of	
each	project.	Web-based	questionnaires	set	for	the	monitoring	consists	
of	four	parts:

I.	 Present	status	of	the	post-project	activities-	using	status	of	R&D	
subject	ranked	as	a	5-level	stage	(TRL-like)	defined	above.

II.	 Possible	factors	of	success	or	failure	(Why	success	/	failure?)
III.	 How	was	the	project	management	provided	by	NEDO?	
IV.	 Objective	of	participating	in	the	project	(process	improvement,	

new	business	etc.)	
The	answers	 to	 these	questionnaires	are	used	not	only	 for	estima-

ting	the	overall	success	rate	of	a	certain	group	of	projects	(projects	with	
SMEs	in	this	case),	but	also	to	ensure	accountability	of	the	funding	poli-
cy,	to	improve	NEDO’s	project	management	and	to	assess	social	impact	
of	the	projects.

We	 analyzed	 837	 NEDO	 projects	 in	 which	 SMEs	 participated	 by	
applying	the	above	mentioned	viewpoints,	using	the	data	of	follow-up	
monitoring	and	extended	follow-up	surveys.	If	the	present	status	of	the	
post-project	activities	falls	into	either	3)	practical	application	or	4)	com-
mercialized	of	the	5-level	stage,	it	is	counted	as	a	“success”.

Table 2.	Success	rate	of	SMEs.

Category The number of 
projects
 (The number of 
companies)

The number of 
successful projects
(The number of
successful 
companies) 

Success rate

SMEs	excl.	start-ups 445	(351) 150	(132) 33.7%

Start-ups 392	(293) 129	(114) 32.9%

Total	SMEs 837	(644) 279	(246) 33.3%

Our	overall	results	in	Table	2	showed,	SMEs	achieve	a	practical	appli-
cation	rate	of	around	33	%,	which	is	remarkably	higher	than	the	average	
value	of	25	%	for	all	NEDO	projects	including	those	done	by	large	com-
panies.	This	 result	 is	consistent	with	other	 research	for	SMEs	 in	other	
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region	of	the	world	(Office	of	Extramural	Research,	National	Institutes	of	
Health,	(2009);	SQW	Ltd.	(2015)).		

SUCCESS/FAILURE 
FACTOR ANALYSIS

As	an	extended	follow-up	survey	for	this	study,	we	conducted	a	se-
ries	of	individual	interviews	for	30	chosen	SMEs	that	reached	“success”	
stage	with	excellent	results.	Our	preceding	research	(Kunugi	et	al.	2016)	
revealed	some	key	factors	leading	to	discontinuing	/	resuming	projects,	
and	further	accumulation	of	data	was	utilized	to	analyse	SMEs	 in	 this	
study.	

The	interview	in	this	study	consists	of	four	parts:
I.	 Status	of	R&D	results,	practical	application	and	commercializa-

tion
II.	 Specific	activities	taken	by	the	company	to	achieve	the	results
III.	 Whether	the	company	had	enough	resources	to	proceed	those	

activities	effectively
IV.	 Actions	 taken	to	complement	 resource	deficit	 /	 to	make	good	

use	of	present	resource

	The	entire	set	of	interview	answers	are	analyzed	by	extracting	com-
mon	 tendencies	 and	 differences	 between	 companies.	 We	 found	 four	
tendencies	summarised	below.

a.	Thorough	 ex-ante	 knowledge	 on	 the	 business	 environment	
and	 the	strengths	of	 the	company:	 target	customers,	market/
technology	region

b.	Securing	 the	 resources:	 from	 both	 inside	 and	 outside	 of	 the	
company,	including	effective	sharing	of	the	resources

c.	 Adjustment	 by	 judging	 the	 change	 of	 the	 environment:	
continuous	survey	and	search	for	the	output	market

d.	Continuous	 effort	 for	 resources:	 resources	 are	 continuously	
needed	 after	 reaching	 practical	 application	 stage,	 for	
manufacturing	and	sales	activities

EFFECTS OF PROJECTS 
ON THE PARTICIPATING 
SMES BY DID ANALYSIS

In	order	to	obtain	a	reliable	estimate	of	the	effect	of	NEDO	projects	
on	participating	SMEs,	it	is	not	enough	to	analyze	only	data	for	the	com-
panies	who	did	participate	the	project,	as	this	would	not	eliminate	the	
external	effects	such	as	macroscopic	economic	trends	on	the	results.

A	Difference-in-differences	(DID)	analysis	was	also	conducted	in	this	
study	accordingly.	Recent	reports	of	DID	analysis	applied	to	the	evaluati-
on	(Foreman-Peck,	(2013),	Ministry	of	Economic	Development,	New	Zeal-
and,	(2011))	shows	its	reliability	compared	to	traditional	methods	such	as	
case	studies,	which	tend	to	overestimate	the	additionality	measurement.	

In	the	DID	analysis,	a	group	of	companies	that	participated	in	NEDO	
projects	(“the	NEDO	group”)	and	a	group	of	companies	that	did	not	par-
ticipate	(“the	control	group”)	but	similar	to	the	NEDO	group	in	terms	of	
other	attributes	(e.g.	sales,	number	of	employees,	type	of	business	and	

region)	were	selected	and	examined.	Details	of	the	method	we	adopted	
in	this	study	are	described	in	Inoue,	H.	and	Yamaguchi,	E.	(2017).

Figure 2:	Schematic	diagram	of	the	DID	analysis.

The	 population	 of	 our	 DID	 analysis	 comprises	 two	 groups:	 “NEDO	
group”	that	started	a	NEDO	project	between	years	2007	and	2010,	and	
the	control	group.	Each	company	in	the	control	group	set	is	chosen	for	a	
corresponding	“NEDO	group”	company,	by	comparing	the	location,	type	
of	industry,	sales	amount	and	number	of	employees.

Out	of	442	“NEDO	group”	original	companies,	we	found	control	com-
panies	and	used	the	pair	for	the	analysis.	

The	change	 in	“performance	 indicators”	such	as	sales	amount	and	
number	of	employees	within	six	years	-	from	the	year	each	project	begins	
and	six	years	after	that	-	was	estimated	for	each	company,	and	was	then	
compared	for	the	NEDO	group	and	corresponding	control	group.

Average	 sales	 of	 each	 group	 for	 both	 year	 0	 and	 year	 6	 and	 their	
growth	rate	is	shown	in	Table	3	and	4,	respectively.	

Table 3.	Average	sales	amount	of	each	group	(million	yen).

NEDO group
year 0

NEDO group
year 6

Control group
year 0

Control group
year 6

2,688 2,956 2,502 2,573

Table 4.	Average	sales	increase	rate	of	each	group.

NEDO group Control group

Average	sales	increase	
between	year	0	and	6

48% 12%

From	these	results,	the	increase	of	sales	looks	larger	for	NEDO	group	
than	control	group.	We	then	tested	these	results	statistically.

The	 Shapiro-Wilk	 test	 of	 the	 distribution	 of	 sales	 and	 the	 growth	
rate	showed	are	both	not	on	normal	distributions.	The	Mann-Whitney’s	
U	 test,	which	 is	a	non-parametric	method	used	 for	group	comparison,	
showed	significant	differences	at	the	significance	rate	of	5%.

Similar	analysis	on	the	number	of	employees	did	not	show	a	signifi-
cant	difference	at	the	significance	rate	of	5%.
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CONCLUSIONS
In	recent	years,	NEDO	is	focusing	not	only	on	promoting	large-scale	

national	 projects	 based	 on	 national	 roadmaps,	 but	 also	 on	 R&D	 sup-
port	 for	SMEs	 including	start-ups.	 In	 this	study,	 the	 impact	evaluation	
of	 NEDO’s	 R&D	 support	 for	 SMEs	 and	 start-ups	 is	 investigated	 using	
NEDO’s	 “follow-up	 monitoring”	 and	 “extended	 follow-up	 survey”	 data	
for	all	project	participants.

The	average	“success”	rate	for	SMEs	was	around	33%	for	both	start-
ups	and	SMEs	excluding	start-ups,	which	was	significantly	higher	than	
the	rate	of	large	companies	participating	in	NEDO	projects,	which	was	
around	25	%.	

Further	 series	 of	 individual	 interviews	 for	 30	 chosen	 SMEs	 that	
reached	 “success”	 stage	 with	 excellent	 results,	 sales	 increase	 for	 ex-
ample,	were	conducted	to	identify	common	tendencies	as	keys	to	suc-
cess.	As	a	result,	business	environment	around	the	expected	products	
together	with	resource	securing	were	found	to	be	particularly	important,	
both	in	the	planning	stage	of	the	R&D,	and	the	continuous	period	after	
the	application	stage.	

A	DID	analysis	was	also	conducted	to	clarify	the	effect	of	NEDO	pro-
jects	on	participating	SMEs,	eliminating	the	external	noise	such	as	mac-
roscopic	economic	trends.	Careful	choosing	of	DID	controlled	group	and	
statistical	tests	revealed	a	difference	on	the	average	sales	growth	rate.	
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INTRODUCTION    

Ukraine	 is	 going	 through	 difficult	 period	 of	 reforms,	 which	
comprise	 all	 spheres,	 including	 Science	 and	 Technology	
(S&T).	It	is	important	to	stress	that	the	economic	situation	has	

changed	substantially	in	recent	years.	Some	high-tech	segments	of	the	
economy	 have	 disappeared	 along	 with	 design	 bureaux	 and	 research	
institutes,	which	worked	for	them.	The	branch	sector	has	virtually	col-
lapsed	without	state	financial	support	and	the	 lack	of	orders	from	in-
dustry.	In	the	past,	attempts	to	conduct	really	profound	reforms	of	the	
R&D	sector	were	not	systematic,	as	the	country	suffers	from	permanent	
political	 instability	 and	 changes	 of	 the	 governments	 (European	 Com-
mission,	2016).	The	best	part	of	Ukrainian	science	has	been	preserved	
within	 the	National	Academy	of	Sciences	of	Ukraine	 (NASU)	and	five	
other	state-sponsored	academies.	The	institutes	of	these	academies	of	
sciences	have	direct	state	financial	support.	These	academies	received	
more	than	three	quarters	of	all	state	financing	for	R&D	in	recent	years,	
while	the	National	Academy	of	Sciences	receives	more	than	50%	of	the	
state	money	on	R&D	alone	(Naukova…,	2017).	However,	principles	of	
management	and	criteria	for	evaluation	of	research	establishments	re-
mained	mainly	unreformed;	indicators	of	research	efficiency	went	down	
in	recent	decades.	That	is	why	the	state	is	very	interested	in	a	proper	
evaluation	of	research	institutes	and	aims	for	changes	within	the	natio-
nal	research	system,	based	on	new	approaches,	which	could	open	the	
way	for	reforms	in	the	R&D	sphere.	

The	paper	deals	with	the	results	of	the	evaluation	of	research	insti-
tutes	of	the	National	Academy	of	Sciences	of	Ukraine	in	2016-2017.	The	
first	results	of	evaluation	are	discussed	and	the	ways	for	solving	existing	
problems	are	proposed.				

BACKGROUND OF THE 
NEW EVALUATION 
PROCEDURE FOR NASU

National	Academy	of	Sciences	of	Ukraine	is	the	leading	research	or-
ganization	of	the	country.	It	includes	153	research	organizations,	which	
form	3	sections	and	14	departments	according	to	the	distribution	of	ins-
titutes	on	scientific	disciplines.	The	Academy	has	15.6	thousand	Resear-
chers;	its	total	budget	was	2.8	billion	Hryvna	Ukr.	(2017).		

NASU	has	a	relatively	high	reputation	in	the	country	and	abroad.	The	
majority	 of	 Ukrainian	 journals	 from	 the	 Web	 of	 Science	 database	 are	
published	 by	 NASU.	 However,	 the	 Academy	 has	 also	 preserved	 some	
features	from	the	Soviet	bureaucratic	organization,	which	provokes	cri-
ticism	in	society	and	from	foreign	experts.	Most	critics	refer	to	the	obso-
lete	managerial	system	and	insufficient	transparency	in	decision-making	
processes,	including	distribution	of	research	funds.	In	fact,	NASU	is	the	
last	remaining	part	of	the	Ukrainian	research	system,	which	preserved	
some	scientific	potential,	while	Ukrainian	science	has	shrunk	substanti-
ally	in	the	period	of	independence	(National	Academy,	2018).	Overall,	the	
number	of	researchers	dropped	by	more	than	five	times	between	1990-
2017,	while	GERD	declined	from	almost	3%	to	0.45%	in	the	same	period.

The	idea	of	evaluation	was	to	assess	the	real	potential	of	research	
institutes,	to	pick	up	the	best	research	organizations,	to	help	to	better	
understand	problems	of	these	organizations,	and	to	develop	correspon-
ding	recommendations	for	changes	within	NASU.	However,	the	evalua-
tion	could	have	impact	not	on	the	Academy	itself.	If	successful,	a	similar	
approach	to	evaluation	could	be	extended	to	other	research	institutes	of	
the	state	sector.	At	the	same	time,	Ukrainian	experience	could	be	useful	
for	 some	other	 countries,	especially	 from	Eastern	Europe	and	Eurasia,	
which	are	trying	to	reform	their	research	systems.							

In	2015,	the	decision	was	taken	to	change	the	procedure	of	evaluati-
on	of	the	institutes	of	the	National	Academy	of	Sciences	in	the	context	of	
a	general	reform	of	the	Ukrainian	scientific	system.	The	new	evaluation	
procedure	had	a	variety	of	aspects	 that	were	considered	necessary	 to	
take	into	account.	It	was	the	intention	to	base	the	new	evaluation	sche-
me	on	international	experience	using	both	national	and	international	in-
dicators.	Further	it	should	have	transparent	and	democratic	procedures	
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to	exclude	conflicts	of	interest,	to	give	the	evaluated	research	organiza-
tion	the	possibility	to	appeal	the	evaluation	results,	to	be	more	flexible	
by	not	using	only	one	indicator	for	ranking.	Further,	the	involvement	of	
external	evaluators	was	considered	as	a	key	precondition	of	success.	In	
the	 course	 of	 time,	 Ukraine	 decided	 to	 utilize	 the	 German	 experience	
of	 the	 Leibniz	 Association	 due	 to	 a	 similar	 organization	 of	 the	 Leibniz	
Association	and	 the	National	Academy	 in	many	 respects.	The	German	
Leibniz	 Association	 and	 the	 National	 Academy	 of	 Sciences	 of	 Ukraine	
have	also	some	similarities	in	their	main	directions	of	activities	that	open	
the	way	for	implementation	of	the	positive	experience	of	organization	of	
evaluation	in	Leibniz	Association	research	organizations	in	Ukraine.	The	
NASU	and	the	Leibniz	Association	have	research	institutes	in	different	
scientific	disciplines	and	institutes	of	multi-disciplinary	profiles.	Both	rely	
predominantly	on	public	funding	as	the	main	source	of	their	activities.	
The	 NASU	 is	 larger	 than	 the	 Leibniz	 Association	 in	 terms	 of	 research	
personnel,	 and	 the	 number	 of	 institutes	 (Leibniz	 Association,	 2016),	
while	Leibniz	Association	has	a	larger	budget	(approximately	4-5	times	
larger	 in	purchasing	power	parities)	(World	Bank,	2017).	The	institutes	
of	NASU	have	a	number	of	difficulties	 inherited	from	the	Soviet	 times	
and	greatly	aggravated	 in	 the	 last	25	years,	especially	 in	 the	 financial	
sphere.	This	means	that	they	urgently	need	structural	changes	to	provi-
de	a	more	rational	distribution	of	scarce	money	to	improve	performance	
and	to	justify	potential	increase	of	state	support.	The	Leibniz	Association	
has	substantial	experience	in	transformation	and	integration	of	research	
organizations,	because	a	number	of	its	institutes	stem	from	the	research	
institutes	of	the	GDR	and	the	“Blaue	Liste”	institutes	of	West	Germany.	
For	 these	 reasons,	 Leibniz	Association	serves	as	an	 international	 refe-
rence	for	establishing	a	new	evaluation	scheme	for	NASU	in	Ukraine.			

Before	 reforming	 the	 evaluation	 procedure	 in	 Ukraine,	 the	 solely	
responsible	actor	for	evaluation	was	the	Presidium	of	the	NASU.	All	re-
search	institutions	which	received	public	funding	were	subject	to	eva-
luation.	The	evaluations	took	place	every	five	years,	and	were	relevant	
for	the	institutions	to	be	included	in	the	state	register	of	scientific	insti-
tutions.	The	evaluation	included	a	survey	of	scientific	organizations	and	
the	supporting	technical	 institutions,	the	evaluation	at	the	department	
level	collecting	additional	information,	and	the	checking	of	the	surveyed	
forms.	At	the	level	of	the	presidium,	multidisciplinary	expertise	was	ta-
ken	into	account	and	resulted	in	the	ranking	of	the	research	institutions.	
The	survey	included	information	on	aspects	such	as	employee	structure,	
main	scientific	outputs,	applications	of	results	in	practice,	financing,	the	
extent	of	scientific	and	technical	services,	recognition	of	results	on	the	
national	and	international	level,	the	number	of	foreign	grants	and	em-
beddedness	in	the	scientific	community.	

The	indicators	are	surveyed	on	a	quantitative	level	and	were	weigh-
ted	using	weighting	factors,	resulting	in	one	final	number	as	a	result	and	
a	corresponding	rank.	The	state	certification	of	research	institutions	was	
the	result	of	the	evaluation	procedure.	The	 importance	resulted	out	of	
the	fact	that	this	certification	war	necessary	for	the	inclusion	in	the	state	
register	of	scientific	institutions.

 POLICY DESIGN, APPROACH, 
METHODOLOGY OF NEW 
EVALUATION PROCEDURE

The	new	NASU	approach	has	some	key	principles	(Metodika,	2017).	
One	is	that	international	experience	as	well	as	both	national	and	inter-
national	 indicators	 are	 used.	 Secondly,	 the	 evaluation	 procedures	 are	
conducted	more	transparent,	and	potential	conflicts	of	interest	are	syste-
matically	being	avoided.	Thirdly,	the	research	organization	has	the	pos-
sibility	to	question	the	procedure	and	results	of	evaluation.	Further,	the	
procedure	is	being	made	more	flexible	by	not	depending	on	a	single	in-
dicator	for	ranking	as	it	was	the	case	before	in	the	evaluation	procedure	
of	NASU.	Finally,	external,	and	in	best	case	including	foreign,	evaluators	
are	involved	now	(Evaluation	Standards,	2015).	

There	 are	 three	 stages	 of	 evaluation	 procedure.	 At	 the	 first	 stage,	
the	expert	group	(first-level	review	board,	which	consists	of	5-6	experts)	
evaluates	the	scientific	activities	of	the	institution.	The	members	of	the	
group	inspect	the	institution’s	activities,	analyze	the	inquiry	form	filled	by	
the	institution	beforehand,	verify	whether	the	materials	submitted	by	the	
institution	are	unbiased,	and	prepare	their	conclusion	according	to	the	
selected	criteria.	At	the	second	stage,	the	Permanent	Expert	Committee	
on	a	Relevant	Field	of	Science	 (second-level	 review	board)	prepares	a	
presentation	on	the	 institution	activities	 in	accordance	with	the	report	
of	the	first-level	group	and	after	consultations	with	the	institution.	The	
second-level	review	board	conveys	the	conclusion	of	the	first-level	group	
to	the	institution.	The	institution	can	make	a	statement	concerning	this	
conclusion.	At	the	third	stage,	the	Permanent	Evaluation	Committee	of	
the	National	Academy	of	Sciences	of	Ukraine	(third-level	review	board)	
considers	the	presentation	of	the	second-level	board,	the	conclusion	of	
the	first-level	group,	and	the	statement	of	the	institution.	The	third	stage	
of	 the	evaluation	 should	 result	 in	 the	 report	 of	 the	 third-stage	 review	
board	that	should	evaluate	the	scientific	activities	of	the	institution	and	
contain	recommendation	on	its	further	financing.	The	report	of	the	third-
stage	review	board	should	be	based	on	the	results	of	the	first-level	and	
second-level	evaluation	stages.	The	institution	has	the	following	oppor-
tunities	to	take	part	in	the	evaluation	procedure:	prior	to	the	selection	of	
experts	of	the	first-level	review	board	by	the	second-level	review	board;	
the	institution	can	propose	a	list	of	main	research	fields	to	be	covered	
by	the	evaluation	procedure;	the	institution	can	propose	experts	in	these	
research	fields	according	to	the	criteria	that	avoid	a	potential	conflict	of	
interest;	following	the	selection	of	experts	of	the	first-level	review	board	
by	the	second-level	review	board,	the	institution	can	comment	on	whe-
ther	the	experts	cover	the	research	fields	named	by	the	institution;	the	
institution	can	comment	on	whether	it	sees	a	potential	conflict	of	inte-
rest	among	the	experts	selected.	In	case	the	second-level	review	board	
and	the	institution	fail	to	reach	an	agreement	after	the	discussion	of	the	
comments,	the	final	decision	should	be	made	by	the	first-order	review	
board.	The	institution	obtains	a	mandatory	copy	of	the	first-level	review	
board	conclusion	from	the	second-level	review	board	and	it	is	obliged	to	
prepare	its	statement	concerning	the	conclusion	of	the	first-level	review	
board.	

Criteria	for	evaluation	of	the	quality	of	work	and	the	potential	of	an	
institution	by	 the	 first-level	 review	board	are:	development	of	 the	 ins-
titution	 in	previous	 years	and	 its	 research	 strategy	 for	 the	next	 years;	
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Evaluation	 in	2016-2018	was	useful	 for	both	the	NASU	and	the	 in-
stitutes.	Some	objective	 information	about	 the	situation	within	 the	 in-
stitutes	was	received,	and	corresponding	recommendations	on	how	to	
change	it	were	made.	This	is	definitely	a	positive	moment.		

However,	a	number	of	problems	of	evaluation	have	been	revealed.	
More	than	half	of	the	institutes	received	the	highest	mark	for	their	sci-
entific	activities.	In	some	cases,	review	boards	had	to	correct	the	marks,	
made	by	the	expert	groups.

Evaluation	itself	revealed	a	number	of	barriers	for	the	development	of	
Ukrainian	science	that	need	to	be	overcome.		

Like	 many	 scientific	 organizations	 in	 transition	 economies,	 NASU	
faces	a	problem	of	aging	personnel	caused	by	the	ongoing	emigration	
of	young	scientists	mainly	because	of	the	 limited	attractiveness	of	the	
Ukrainian	 science	 system.	 This	 is	not	a	particularity	of	 the	NASU,	but	
a	general	difficulty	of	the	science	system.	Low	wages	and	unclear	ca-
reer	 tracks	 attract	 young	 and	 excellent	 scientist	 to	 other	 areas	 within	
the	country	or	abroad.	A	strong	challenge	 for	 the	NASU	 is	how	to	at-
tract	young	scientists	into	the	Ukrainian	system	of	research.	The	solution	
requires	 a	 broader	 approach	 that	 includes	 wage	 policy	 and	 academic	
career	tracks.	It	is	an	important	field	for	coordination	between	different	
fields	of	policy	making.

An	example	for	a	fundamentally	problematic	indicator	for	the	Ukrai-
nian	situation	is	the	generation	of	publication	data	from	databases	such	
as	Web	of	Science	or	Google	Scholar	due	to	differences	in	the	writing	
of	 names	 (transcription),	 which	 deteriorates	 the	 proper	 assignment	 of	
publications.	Further,	in	different	disciplines	the	assessment	of	publica-
tions	 and	 output	 has	 to	 be	 adjusted.	 For	 example,	 in	 some	 areas	 the	
revision,	 commenting	and	 reprinting	of	 classic	writings	 is	 regular	part	
of	 the	scientific	work	and	output,	however	hardly	 to	be	accounted	for	
if	e.g.	mainly	publications	in	journals	are	considered.	In	other	areas	the	
policy	consultancy	may	be	part	of	 the	regular	work	and	output.	These	
differences	in	the	specific	way	of	working	have	to	be	taken	into	account	
for	a	proper	and	expedient	consideration	of	criteria	and	indicators.	Just	
using	certain	publication	types	would	be	problematic	to	take	differences	
between	excellence	and	relevance	into	account,	such	as	in	the	case	of	
consultancy	activities.	Further,	to	not	confuse	quantity	with	quality	the	
review	of	best	publications	should	be	taken	into	account,	alongside	with	
full	publication	lists.	

The	 second	 problem	 is	 the	 implicit	 or	 explicit	 hierarchy	 of	 criteria	
and	indicators.	In	several	evaluation	systems	many	indicators	are	impo-
sed	but	only	some	really	“count”	in	institutional	evaluations.	These	are	
normally	articles	in	refereed	journals	and	third-party	funding.		It	is	very	
important	to	clarify	these	questions	beforehand.

The	 key	 issue	 of	 the	 importance	 of	 different	 aspects	 peaks	 in	 the	
weighting	question	of	 indicators.	To	properly	take	into	account	the	re-
levant	qualitative	and	quantitative	aspects,	as	well	as	the	 institutional	
individuality	of	each	institute	with	corresponding	institute	specific	goals,	
experts	are	strongly	needed.	Further,	an	 involvement	of	peers	may	be	
beneficial	to	further	balance	out	the	weighting	process.

The	 issue	of	problematic	metrics	 for	 research	assessment	 is	 alrea-
dy	 debated.	 A	 closer	 evaluation	 of	 appropriate	 and	 inappropriate	 use	
of	 quantitative	 indicators	 is	 regarded,	 including	 the	 conceptualization	
of	“responsible	metrics”.	A	framework	of	five	dimensions	is	available	to	
assess	appropriate	uses	of	quantitative	indicators:

•	 robustness:	to	base	metrics	on	the	best	possible	data	regarding	
accuracy	and	scope

scientific	results;	scientific	events	and	public	outreach;	appropriateness	
of	facilities/financial	provision.	Special	attention	is	paid	to	collaboration	
and	networking	(several	positions	are	usually	considered).	

The	second	and	the	third	level	review	boards	take	into	account	such	
criteria	as	importance	of	the	institute	for	the	development	of	the	coun-
try,	its	role	in	the	national	economy,	potential	at	the	international	level,	
perspectives	and	dynamics	of	 research	 in	corresponding	scientific	dis-
cipline	and	some	other	 issues.	Strategic	significance	of	 the	 institution	
is	determined	by	answering	 the	 following	questions	as	a	 result	of	 the	
evaluation:	 is the institution of strategic significance: for the further de-
velopment of a specific scientific discipline and its environment? As a hub 
for specialists or regional clusters? For the further development of fields 
of technology, information and other services, consulting, socio-political 
tasks? for the profiling of programs of the NASU? 

Key	quantitative	indicators	of	evaluation	are	the	following:	number	of	
publications	(depending	on	the	publication	culture	of	the	subject	area,	
in	particular	in	peer-reviewed	journals,	at	peer-reviewed	conferences,	in	
monographs	etc.);	number	of	documents	on	commercial	property	rights	
and	patents,	the	number	of	consulting	contracts	and	expert	reviews;	the	
amount	of	third	party	funds	raised	for	research,	consulting,	services,	etc.;	
the	income	from	commercial	activity	such	as	leasing.	Other	quantitative	
indicators	could	be	also	included	into	the	evaluation	procedure.	Quality	
assurance	of	evaluation	 is	provided	by	the	a)	 internal	quality	manage-
ment	at	 the	 institution	and	b)	by	assessment	of	 the	 institution	by	 the	
relevant	Department	of	NASU.

As	a	result	of	the	evaluation,	the	institute	could	be	assigned	to	one	
of	four	groups	(in	fact,	3	groups,	as	the	last	one	deals	with	‘supportive’	
organizations)	according	to	the	level	of	evaluation	results.		

NASU	 created	 a	 special	 Evaluation	 Office	 to	 facilitate	 the	 process	
of	 evaluation	 in	 2017,	 which	 was	 responsible	 for	 the	 organization	 of	
the	evaluation	and	consultative	 services	 for	expert	groups	and	 review	
boards.		

The	new	evaluation	procedure	of	NASU	is	strongly	oriented	towards	
avoiding	conflicts	of	 interest.	Here	NASU	has	 tried	 to	apply	 the	 same	
criteria	as	the	Leibniz	Association	(no	joint	projects,	no	membership	in	
the	scientific	boards	and	joint	publications	during	the	last	five	years	etc.).	
However,	due	to	limited	monetary	and	competence	resources,	not	every	
small	conflict	of	interest	can	be	fully	avoided	to	maintain	a	high	level	of	
competence	among	the	experts.	To	solve	this,	a	wider	scope	of	potential	
experts	and	more	monetary	resources	for	inviting	experts	would	be	nee-
ded.	For	example,	 it	 is	simply	not	possible	to	invite	best	fitting	experts	
from	abroad	(Western	Europe,	USA),	because	of	budget	constraints.

RESULTS OF THE EVALUATION 
OF NASU RESEARCH INSTITUTES

In	2016	first	13	institutes	(one	from	each	Department	of	NASU)	were	
reviewed.	Twenty	seven	other	institutes	were	added	to	this	list	in	2017.	
There	are	plans	to	conduct	evaluation	of	47	institutes	 in	2018	and	the	
rest	of	the	Academy	in	2019.	Thus,	it	is	expected	that	more	than	half	of	
the	NASU	institutes	will	be	evaluated	until	the	end	of	2018.		

It	is	too	early	to	make	final	conclusions,	but	the	results	of	the	evalu-
ation	of	40	institutes	in	2016-2017	and	unfinished	evaluation	of	appro-
ximately	the	same	number	of	institutes	in	2018,	open	the	way	for	some	
important	remarks.
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has	made	some	steps	in	these	directions,	including	attract-
ing	experts	from	Ukrainian	scientific	diaspora.	However,	the	
results	are	still	not	clear.	

2.	There	 is	a	need	 to	 improve	 the	 list	of	specific	 indicators	 to	
make	them	more	relevant	to	the	reality	of	scientific	activities	
of	research	institutes	in	different	disciplines,	as	some	impor-
tant	activities	are	not	considered	by	the	evaluation.	This	work	
is	under	way	with	 the	help	of	expert	groups	 from	different	
scientific	disciplines.	

3.	The	 time	 for	 the	preparation	of	 the	 report	 of	 the	 institutes	
and	the	expert	conclusions	have	to	be	extended.	At	the	mo-
ment,	it	is	2-3	times	shorter	than	in	the	Leibniz	Association.	
Such	extent	could	help	to	improve	the	quality	of	evaluation-
related	documents.			

4.	The	 focus	has	 to	be	shifted	 to	 the	 research	units.	This	will	
help	to	provide	internal	reorganization	of	research	institutes.	

5.	A	 formal	procedure	has	 to	be	proposed	 to	 ‘appreciate’	 the	
best	institutes	and	units.	At	the	moment,	it	is	still	not	clear,	
what	kind	of	extra	benefits	institutes	could	receive	‘automati-
cally’	in	the	case	of	high	marks.	

6.	Despite	strong	recommendations	to	consider	the	possibility	
of	mergers	of	relatively	small	research	organizations,	this	did	
not	take	place	in	the	last	two	years.	However,	there	is	a	clear	
need	to	continue	to	optimize	the	network	of	scientific	insti-
tutions	and	organizations.	In	particular,	the	consolidation	of	
institutions	and	 the	merger	of	 institutions	with	similar	pro-
files	are	relevant,	as	this	could	help	to	reduce	administrative	
costs	and	to	improve	the	general	positions	of	the	institute	by	
reorganizations	of	weak	units.	Analysis	of	the	existing	situa-
tion	within	research	institutes	shows	that	a	quarter	of	them	
have	less	than	20	researchers,	some	units	have	3-5	persons	
only,	 including	 supportive	 staff.	 A	 number	 of	 them	 do	 not	
have	specialists	with	highest	academician	degrees.	Such	re-
organization	could	help	to	preserve	important	research	areas	
and	human	resources,	 taking	 into	account	such	aspects	as	
the	relevance	of	research	topics,	specific	results	–	scientific	
publications,	patents,	licenses,	etc.				

The	work	on	improvement	of	evaluation	is	under	way	now	and	the	
Ministry	of	Education	and	Science	of	Ukraine	has	announced	plans	to	
utilize	the	experience	of	NASU	for	other	research	organizations	including	
those,	subordinated	to	Ministry	of	Education	and	Science,	in	2019.		
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•	 humility:	qualitative	expert	assessment	should	be	supported	by	
quantitative	evaluation,	but	not	supplanted

•	 transparency:	transparency	and	openness	of	analytical	process-
es	,	to	allow	verification	by	those	who	are	evaluated

•	 diversity:	usage	of	a	variety	of	indicators	to	account	for	the	va-
riety	of	research	fields

•	 reflexivity:	recognizing	systemic	and	potential	effects	of	indica-
tors	and	accordingly	updating	them	(Wilsdon	et	al.,	2015).

It	should	not	be	forgotten	that	the	evaluation	procedure	can	shape	
the	mission,	developments	and	working	styles	of	institutes	also	in	a	ne-
gative	way	when	obeying	to	certain	indicators	becomes	more	important	
than	doing	proper	discipline	specific	work.	These	considerations	call	for	
a	cautious	application	of	quantitative	indicators	as	well	as	an	increasing	
importance	of	qualitative	 factors.	 In	 the	evaluation	of	 institutes,	 some	
structural	 factors	must	not	be	 lost	out	of	sight,	such	as	 if	a	context	of	
structural	reforming	is	given	as	well	as	the	structural	context	of	institutes	
for	regions.	 If	 internal	development	processes	are	taking	place,	 it	 is	of	
major	importance	to	not	rise	a	trade-off	situation	between	learning	and	
evaluation,	but	instead	take	learning	successes	and	learning	processes	
which	are	put	into	place	into	account.	Thus,	evaluations	which	are	only	
based	on	a	certain	point	of	time	should	be	avoided,	and	the	long-term	
development	of	the	institute	should	be	kept	in	mind.	Hence,	it	is	critical	
to	take	new	orientations	and	priorities	that	the	institute	 is	setting	into	
account,	 and	 check	 whether	 these	 are	 in	 line	 with	 national	 priorities.	
Also,	short	and	long-term	priorities	of	the	institute	and	the	NASU	need	
to	be	identified	and	properly	accounted	for.	Further,	to	strengthen	the	
development	aspect	in	evaluation	the	institute	could,	potentially	in	co-
operation	with	NASU,	conduct	a	SWOT-Analysis	as	one	possibility	for	a	
self-assessment	procedure	to	identify	needs	for	the	further	development	
which	should	be	put	into	practice.	Hereby	it	should	be	made	possible	to	
take	the	developmental	success	and	changes	of	the	institute	more	expli-
citly	into	account	at	the	next	evaluation.	Internal	assessments	are	gene-
rally	a	very	fruitful	preparation	for	external	evaluation.	 In-depth	SWOT	
analysis	 could	 be	 useful	 for	 more	 precise	 evaluation	 of	 the	 Ukrainian	
research	institutes.

There	were	also	problems,	which	were	identified	with	the	procedure	
of	evaluation:

1.	Formally,	 experts	 had	 no	 conflict	 of	 interest	 in	 evaluating	
the	research	institutes.	They	had	to	sign	special	forms	and	
the	office	of	Evaluation	checked	all	candidates	on	co-author-
ship	and	participation	 in	 joint	projects.	Unfortunately,	 it	 is	
almost	 impossible	 to	provide	real	 independence	of	experts	
within	 the	 relatively	 closed	 Ukrainian	 research	 system,	
while	 the	 country	 had	 no	 resources	 to	 invite	 a	 number	 of	
foreign	 experts.	 Usually,	 expert	 groups	 included	 not	 more	
than	one	foreign	expert.	Some	of	them	could	not	take	part	
in	the	evaluation	procedure	at	all.	Ukraine	needs	assistance	
in	provision	of	independent	experts	for	evaluation	and	par-
ticipation	of	foreign	experts	in	evaluation	procedures.	There	
are	several	options	for	solving	this	problem.	First,	initiation	
of	a	technical	assistance	project	from	the	side	the	EU.	The	
second	 is	 to	 involve	 representatives	of	Ukrainian	scientific	
diaspora	more	actively.	The	third	is	to	try	to	ask	the	govern-
ment	 to	 provide	 extra	 funds	 for	 the	 evaluation.	 The	 office	
of	Evaluation	along	with	the	management	of	the	Academy	
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ABSTRACT

This	 paper	 provides	 an	 ex-ante	 assessment	 of	 the	 expected	
economic	 impact	 of	 the	 post-2020	 EU	 Research	 and	 Innova-
tion	Framework	Programme,	Horizon	Europe.	A	key	novelty	 in	

the	 approach	 is	 the	 use	 of	 three	 different	 macroeconomic	 models	 for	
the	assessment	of	the	continuation	of	the	current	Programme,	Horizon	
2020:	NEMESIS,	QUEST	and	RHOMOLO.	 In	addition,	NEMESIS	 is	used	
to	assess	different	batches	of	policy	options	related	to	the	budget,	ma-
nagement	and	design	of	Horizon	Europe.	The	paper	also	highlights	key	
aspects	 and	 assumptions	 that	 policy-makers	 and	 researchers	 need	 to	
consider	for	this	type	of	analysis	such	as	budget	allocation,	performance,	
leverage	and	financing	modes.	

1 INTRODUCTION
EU-level	investment	in	Research	and	Innovation	(R&I)	focuses	on	ex-

cellence	through	EU-wide	competition	and	cooperation.	Successive	EU	
Framework	 Programmes	 have	 supported	 training	 and	 mobility	 for	 sci-
entists,	creating	transnational,	cross-sectoral	and	multidisciplinary	colla-
borations,	leveraged	additional	public	and	private	investment,	built	the	
scientific	evidence	necessary	for	EU	policies,	and	had	structuring	effects	
on	national	R&I	systems.	The	political	narrative	has	put	more	and	more	
accent	on	‘shaping	the	future’	through	R&I	policy	and	funding,	thereby	
lending	even	more	importance	to	the	ex-ante	assessment	of	the	funding	
Programme’s	impact.

Horizon	Europe,	 the	2021-2027	Framework	Programme	 for	EU	R&I,	
will	 succeed	 the	 current	 Programme,	 Horizon	 2020	 (active	 between	
2014-2020).	This	new	programme	will	build	on	lessons	learnt	from	previ-
ous	evaluations1,	feedback	from	experts2	and	from	other	stakeholders.	It	
will	be	an	evolution,	not	a	revolution,	focusing	on	a	few	design	improve-
ments	to	further	increase	openness	and	impact.	With	Horizon	2020	well	
on	track	to	deliver	excellence,	these	changes	in	the	design	aim	at	making	
the	successor	Programme	achieve	even	more	 impact	 (through	 the	Eu-
ropean	Innovation	Council	and	mission-orientation)	and	more	openness	
(through	strengthened	international	cooperation,	a	reinforced	Open	Sci-
ence	policy,	and	a	new	policy	approach	to	European	Partnerships).

Assessing	the	impact	of	the	Framework	Programmes	ex-ante	is	cru-
cial	for	policy-makers	in	order	to	inform	their	strategic	decisions.	There	

is	 a	 general	 consensus	 (Hall,	 Mairesse	 and	 Mohen,	 2009;	 European	
Commission,	2017a;	Di	Comite	and	Kancs,	2015)	that	R&I	are	decisive	in	
fostering	productivity	growth.	However,	putting	a	precise	figure	on	the	
expected	benefits	of	a	large	R&I	programme	is	a	challenging	task	with	
a	lot	of	uncertainties,	notably	due	to	the	ex-ante	approach.	This	is	made	
even	 more	 difficult	 by	 the	 long-term	 horizon	 that	 a	 proper	 analysis	 of	
these	impacts	requires.	

This	paper	aims	at	providing	an	assessment	of	the	expected	econo-
mic	 impact	of	 the	post-2020	Framework	Programme.	 It	also	highlights	
key	aspects	and	assumptions	that	policy-makers	and	researchers	need	
to	consider	for	similar	analyses,	especially	when	they	need	to	collaborate	
with	each	other.

2 MODELLING THE IMPACT 
OF THE EU FRAMEWORK 
PROGRAMME

The	first	ever	ex-ante	impact	assessment	of	any	EU	policy	initiative	in	
the	field	of	research	was	the	impact	assessment	of	the	7th	Framework	
Programme	 (FP7)	 (Muldur	 et	 al.,	 2006;	 Delanghe	 and	 Muldur,	 2007).	
The	quantification	of	its	economic	impact	relied	on	historical	data	(e.g.	
publications	and	patents)	and	on	simulations	based	on	macroeconomic	
modelling.	The	NEMESIS	model	was	used	 for	 this	 impact	assessment,	
and	subsequently	for	the	impact	assessment	of	Horizon	2020	(European	
Commission,	2013).

Since	FP7,	macroeconomic	models,	including	NEMESIS,	have	evolved	
and	lessons	from	previous	impact	assessments	can	help	policy-makers	in	
using	these	models	for	current	and	future	assessments.	

In	this	context,	macroeconomic	modelling	is	an	essential	tool	to	sup-
port	policy-making	by	quantifying	the	impact	of	the	Programmes	and	as-
sessing	policy	options.	Depending	on	when	the	assessment	takes	place	
in	the	EU	policy	cycle	(Figure	1),	this	can	be	done	in	an	ex-post/interim	
(monitoring	and	evaluation	of	a	programme)	or	ex-ante	design	(impact	
assessment),	with	policy	options	examined	in	impact	assessements	only	
in	order	to	feed	the	preparation	phase	of	the	Programmes.	

JULIEN	RAVET,	BAPTISTE	BOITIER,	MARCO	GRANCAGNOLO,	PIERRE	LE	MOUËL,	LIVIU	STIRBAT	AND	PAUL	
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THE	SHAPE	OF	THINGS	TO	COME:		
EX-ANTE	ASSESSMENT	OF	THE	ECONOMIC	
IMPACT	OF	HORIZON	EUROPE



97ISSUE 47 |  MAY 2019

Figure 1	EU	policy	cycle
Source:	 adapted	 from	 the	 EU	 Better	 Regulation	 guidelines	 (European	
Commission,	2015).

Expanding	on	the	Horizon	Europe	Impact	Assement	(European	Com-
mission	2018),	in	this	paper	the	NEMESIS,	QUEST	and	RHOMOLO3	mo-
dels	are	used	to	assess	the	impact	of	the	continuation	of	Horizon	2020	
in	order	to	triangulate	the	signs,	patterns	and	sizes	of	the	impact	of	con-
tinuing	the	current	Framework	Programme.	To	the	authors’	knowledge,	
this	is	the	first	time	that	results	from	different	models	are	triangulated	to	
assess	the	impact	of	EU	R&I	funding.	By	relying	on	these	three	models,	
the	aim	is	to	leverage	on	their	respective	strengths	and	compensate	for	
their	limitations.	The	strengths	of	these	models	rely	on	their	specificities,	
and	the	differences	between	the	models	can	help	address	specific	needs	
of	policy-makers.	When	using	and	interpreting	results	produced	by	these	
models,	it	is	also	essential	to	acknowledge	their	main	limitations,	as	any	
model	only	allows	 for	a	partial	 representation	of	 reality	subject	 to	 the	
assumptions	made.	

NEMESIS	is	a	macro-econometric	model	consisting	of	detailed	sec-
toral	models	for	every	EU	country.	Measuring	technical	progress	in	NE-
MESIS	is	derived	from	the	new	growth	theories	where	innovations	result	
from	the	investment	in	R&D	by	private	firms,	and	from	R&D	undertaken	
by	the	public	sector.	In	the	latest	version	of	NEMESIS	used	for	this	paper,	
innovations	still	arise	from	private	and	public	 investments	 in	R&D,	but	
also	 from	 investments	 in	 two	 other	 complementary	 innovation	 inputs:	
ICT	and	Other	Intangibles	(including	training	and	software).	These	ena-
ble	improved	accuracy	in	assessing	R&I	policies	by	considering	the	most	
up-to-date	theoretical	and	empirical	findings	of	economic	literature	(Le	
Mouël	et	al.,	2016).	Di	Comite	and	Kancs	(2015)	consider	that	NEMESIS	
is	the	richest	model	in	terms	of	innovation	types	and	policy	elasticities	
when	compared	to	other	standard	macroeconomic	models	for	R&D	and	
innovation	policies.	This	means	that	policy-makers	can	easily	design	op-
tions	related	to	specific	 innovation	types	or	 innovation	channels	when	
using	this	model.	However,	NEMESIS	is	based	on	empirical	observations	
of	 relationships	 among	 variables	 as	 well	 as	 on	 adaptive	 expectations	
instead	of	forward-looking	ones,	allowing	for	more	degrees	of	freedom	
in	 behaviour	 than	 in	 other	 models.	 This	 may	 generate	 inconsistencies	
with	recent	developments	in	macroeconomic	theory.

QUEST	belongs	to	the	class	of	micro-founded	dynamic	general	equili-
brium	(DGE)	models	that	are	now	widely	used	in	economic	policy	institu-
tions	as	the	latest	step	in	the	development	of	macroeconomic	modelling.	
The	focus	in	these	models	is	on	the	economy	as	a	whole,	as	an	integ-
rated	system	of	economic	agents	that	base	their	decisions	over	a	range	
of	 variables	by	continuously	 re-optimising	while	 subject	 to	budgetary,	
technological	and	 institutional	constraints.	These	models	are	 forward-
looking	 and	 intertemporal,	 i.e.	 current	 decisions	 account	 for	 expecta-
tions	about	the	future.	This	analysis	uses	the	semi-endogenous	growth	
version	 of	 the	 Commission’s	 QUEST	 model	 with	 an	 R&D	 production	
sector	 (QUEST3RD).	 The	 model	 economy	 is	 populated	 by	 households,	
firms	producing	final	and	intermediate	goods,	a	research	industry	and	a	
monetary	and	fiscal	authority.	The	forward-looking	dynamic	approach	of	
QUEST	makes	the	model	the	most	appropriate	for	assessing	the	impact	
of	R&D	and	innovation	policies	over	time.	This	is	particularly	important	
as	effects	of	the	initial	investment	are	expected	to	last	after	the	period	
covered	by	 the	Programme,	which	calls	 for	a	model	 that	 can	precise-
ly	measure	long-term	impacts.	On	the	other	hand,	QUEST	III,	being	an	
aggregate	macroeconomic	model,	groups	all	R&D	activities	in	a	unique	
R&D	sector	without	capturing	the	complexity	and	diversity	of	the	type	
of	R&D	investments	(e.g.	private	and	public	R&D	activities,	product	and	
process	innovation,	non-R&D,	and	disruptive	innovations)	or	their	exten-
sive	sectoral	and	geographical	details.	

RHOMOLO	 is	 a	 spatial	 DGE	 model	 that	 covers	 267	 regions	 at	 the	
NUTS2	level.	Each	region	contains	10	economic	sectors.	A	subset	of	the-
se	operates	under	monopolistic	competition.	The	rest	of	the	sectors	ope-
rate	under	‘perfect’	competition.	Regional	goods	are	produced	by	com-
bining	 labour	 and	 capital	 with	 domestic	 and	 imported	 intermediates,	
creating	vertical	linkages	between	firms.	By	modelling	regional	econo-
mies	and	their	spatial	interactions,	RHOMOLO	is	the	most	suitable	model	
to	address	questions	related	to	geographic	concentration	of	innovative	
activities	and	spatial	knowledge	spillovers,	which	is	also	a	crucial	aspect	
for	policy-makers.	However,	RHOMOLO	trades	off	its	detailed	spatial	di-
mensions	with	keeping	the	optimisation	problems	static	and,	hence,	not	
capturing	 the	 inter-temporal	consequences	of	 innovation	decisions.	 In	
addition,	it	does	not	distinguish	between	private	and	public	innovation	
or	between	different	types	of	endogenous	innovation.

3 TAILORING THE MODELS TO 
THE SPECIFICITIES OF THE EU 
FRAMEWORK PROGRAMME

The	three	macroeconomic	models	do	not	initially	reflect	the	reality	of	
the	EU	Framework	Programme.	In	order	to	adapt	the	models	to	the	spe-
cificities	of	the	programme,	several	parameters	and	assumptions	need	
to	be	carefully	considered.	

The	budget	of	the	Programme	is	a	first	key	element	to	specify.	This	
entails	the	overall	amount	that	will	be	spent,	but	also	the	temporal,	na-
tional	and	sectoral	allocation	of	the	budget.	Depending	on	the	mecha-
nisms	of	the	model,	additional	dimensions	can	be	added:	the	regional	
allocation	(at	NUTS2	level)	for	RHOMOLO,	or	the	allocation	between	ba-
sic	and	applied	research	for	NEMESIS.	For	the	assessment	of	Horizon	Eu-
rope,	budget	size	and	budget	allocation4	are	assumed	to	be	the	same	as	
in	Horizon	2020	in	the	baseline	scenario	(i.e.	the	continuation	of	Horizon	
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•	 Patents	produced	 in	FP7	are	of	higher	quality	and	 likely	com-
mercial	 value	 than	 similar	 patents	 produced	 elsewhere	 (70%	
more	citations).

•	 Patents	produced	under	the	Framework	Programmes	are	likely	to	
be	of	higher	technological	value	and	more	likely	to	be	based	on	
cutting	edge	scientific	knowledge	(11%	more	citations	in	FP7).	

Horizon	2020	participants	declare	 that	 the	programme	significantly	
improves	their	competitive	position	internationally	(78	%	expect	a	decre-
ase	in	this	area	if	they	had	not	been	funded)	and	access	to	new	markets	
(71	%	expect	a	decrease	in	this	area	if	they	had	not	been	funded).

4 BASELINE SCENARIO: HOW 
MUCH IS THE CONTINUATION 
OF HORIZON 2020 WORTH?

NEMESIS,	QUEST	and	RHOMOLO	are	used	to	assess	the	impact	of	the	
continuation	of	Horizon	2020	compared	to	a	situation	without	a	Frame-
work	 Programme	 (i.e.	 discontinuation).	 This	 scenario	 assumes	 that	 EU	
funding	for	R&I	will	be	carried	over	2021-2027	with	a	similar	budget	as	
in	Horizon	2020	 (see	Section	3).	The	 three	different	models	correspond	
to	 different	 approaches	 and	 present	 very	 different	 specifications	 and	
settings	of	parameter	values.	One	should	therefore	not	expect	the	three	
models	to	produce	identical	estimates	of	the	economic	impact	of	a	given	
policy	intervention.	However,	comparing	the	findings	from	the	three	mo-
dels	for	the	continuation	of	Horizon	2020	allows	to	triangulate	results	in	
order	to	assess	the	consistency	of	the	impacts	identified	in	each	model.	
This	triangulation	is	also	essential	for	a	better	understanding	of	how	the	
specific	mechanisms	of	these	models	can	affect	the	results	they	produce.	

2020	over	2021-2027),	 in	constant	prices	and	without	 the	contribution	
of	the	UK	(around	15%	of	the	Horizon	2020	budget).	This	corresponds	to	
about	85	billion	euros	in	current	prices	over	2021-2027	based	on	the	last	
year	of	Horizon	2020.	

An	 essential	 aspect	 for	 all	 models	 is	 the	 mode	 of	 financing	 of	 the	
Framework	Programme.	Money	spent	for	the	Framework	Programme	can	
come	from	different	sources,	and	in	this	regard,	it	is	tempting	but	rather	
unrealistic	 to	make	 it	appear	out	of	nowhere.	 In	this	paper,	RHOMOLO	
and	NEMESIS	assume	that	 the	 financing	of	 the	Programme	can	be	 re-
flected	by	lowered	national	expenditure.	The	mechanisms	of	QUEST	can	
be	used	to	assess	two	financing	scenarios:	(i)	raising	additional	VAT	reve-
nues	in	the	Member	States	and	(ii)	lowering	national	public	investment.	

A	feature	that	 is	specific	to	the	NEMESIS	simulations	 is	the	use	of	
different	parameters	for	leverage5	and	economic	performance6	of	EU	R&I	
funding	compared	to	national	funding.	The	model	assumes	parameters	
that	reflect	a	European	Added	Value	of	R&I	funding:	a	better	 leverage	
of	 European	 funding	 when	 compared	 to	 national	 ones	 inducing	 more	
R&I	expenditures	 for	 the	same	 level	of	public	 funding	 (0.15	 instead	of	
0.1	for	applied	research),	and	a	higher	research	productivity	(15%,	also	
used	in	European	Commission,	2013)	of	the	European	R&I	Programme,	
explained	by	the	higher	competition	at	 the	European	 level	 than	at	 the	
national	 one,	 and	 by	 the	 transnational	 collaborative	 aspects	 inducing	
more	knowledge	spillovers.	This	EU	added	value	is	supported	by	several	
studies	 (ECDG	 and	 Elsevier,	 2017;	 Rosemberg	 et	 al.;	 2016;	 Vullings	 et	
al.;	2014;	Delanghe	et	al.,	2011;	PPMI,	2017).	Values	used	for	these	pa-
rameters	in	the	NEMESIS	model	are	considered	to	be	conservative	with	
regards	to	the	literature,	including	the	following	quantified	results	from	
PPMI	 (2017)	based	on	data	 from	the	7th	Framework	Programme	 (FP7)	
and	Horizon	2020:

•	 Research	organisations	supported	by	FP7	are	around	40%	more	
likely	to	be	granted	patents	or	produce	patent	applications.	

Figure 2	GDP	impact	of	Horizon	2020	continuation	(deviation	in	%	from	a	discontinuation)
Source:	Seureco	 (NEMESIS)	and	European	Commission	 (RHOMOLO	and	QUEST).	Note:	EU+	indicates	that	Nemesis	uses	higher	performance	and	
leverage	for	EU	funding	compared	to	national	funding	as	a	reflection	of	the	EU	added	value	of	the	Programme.	QUEST	*1	assumes	that	financing	of	the	
Programme	relies	on	VAT	increase.	QUEST	*2	assumes	that	financing	relies	on	lowering	public	investment.
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Figure 3	Decomposition	of	employment	impact	of	the	continuation	of	Horizon	2020	(NEMESIS,	deviation	in	thousand	jobs	from	a	discontinuation)
Source: Authors’	calculations.

The	models	present	consistent	results	in	terms	of	sign	and	temporal	
pattern	of	the	GDP	gain	from	the	Framework	Programme	(compared	to	
the	discontinuation	of	 the	Programme)	over	2021-2050	 (Figure	2).	 The	
three	models	show	a	strong	increase	in	the	GDP	impact	during	or	after	
the	period	covered	by	 the	Programme,	with	highest	 impacts	expected	
between	2029	and	2034.	The	size	of	the	GDP	gain	is	the	highest	based	
on	the	NEMESIS	results.	This	can	be	explained	by	the	fact	that	the	three	
models	use	different	sets	of	 innovation	channels	and	elasticities.	The-
se	results	suggest	that	the	continuation	of	the	Framework	Programme	
after	2020	 is	expected	 to	bring	an	estimated	average	GDP	 increase	of	
up	 to	0.19%	over	25	years,	which	means	 that	each	euro	 invested	can	
potentially	generate	a	 return	of	up	 to	11	euros	of	GDP	gains	over	 the	
same	period.	

The	highest	gains	in	the	NEMESIS	model	can	be	partly	explained	by	
the	fact	that	QUEST	and	RHOMOLO	do	not	directly	take	into	account	the	
higher	leverage	and	performance	expected	from	EU	funding	of	R&I	com-
pared	to	national	funding,	while	this	is	acknowledged	in	the	parameters	
of	NEMESIS.	As	explained	in	Section	2,	this	assumption	reflects	the	in-
trinsic	EU	added	value	related	to	the	EU	level	investments	due	to	factors	
that	are	not	directly	captured	by	these	models,	such	as	multidisciplinary	
transnational	collaborations	or	critical	mass.	

Regarding	the	mode	of	financing,	results	from	QUEST	show	that	fi-
nancing	R&I	investments	from	value	added	taxes	produces	higher	eco-
nomic	benefits	in	the	model	in	the	medium	and	long	run	than	with	public	
investment	cuts.	This	is	because	the	financing	mechanism	in	the	model	
attributes	potential	productivity	effects	to	public	investments	(e.g.	roads,	
buildings)	which	are	higher	than	for	value	added	taxes.

The	pattern	in	time	is	similar	between	the	models.	The	NEMESIS	mo-
del	describes	this	pattern	with	the	following	three	main	phases.	(i)	An	
investment phase	over	2021-2027	that	is	a	‘demand	phase’	in	which	all	
the	dynamics	are	induced	by	the	change	in	the	R&I	expenditures,	with	
or	without	moderated	impacts	of	the	innovations	(as	they	take	time	to	
appear).	 This	 phase	 can	 be	 viewed	 as	 a	 Keynesian	 multiplier.	 (ii)	 The	

innovation phase:	the	arrival	of	innovations	reduces	the	production	cost	
of	the	new	products	or	raises	their	quality,	which	induces	an	increase	of	
demands	 for	 products.	 (iii)	 The	 obsolescence phase:	 new	 knowledge	
progressively	declines	due	to	knowledge	obsolescence	and,	in	the	long-
term,	the	macro-economic	track	goes	back	to	the	reference	scenario.	

The	 impact	on	 jobs	based	on	 the	NEMESIS	model	 is	also	substan-
tial	(Figure	3).	EU	investments	in	R&I	are	expected	to	directly	generate	
an	estimated	gain	of	up	to	100,000	jobs	in	R&I	activities	in	the	“Invest-
ment	 phase”	 (2021-2027)	 and	 to	 foster	 through	 the	 economic	 activity	
generated	 by	 the	 Programme	 an	 indirect	 gain	 of	 about	 200,000	 jobs	
over	2027-2036,	of	which	40%	are	high-skilled	jobs.	However,	during	the	
investment	period,	while	 the	Programme	has	a	positive	effect	on	 jobs	
in	R&I,	 the	decrease	 in	national	public	 investment	 that	 is	assumed	by	
the	 model	 is	 mechanically	 accompanied	 by	 a	 comparable	 decrease	 in	
non	R&I-related	jobs.	During	this	period,	the	increase	in	R&I	investment	
raises	the	demand	for	employments	in	research	activities.	But	the	funds	
used	to	support	R&I	activities	are	taken	from	national	public	investments	
according	to	the	assumption	used	in	the	model.	This	shift	between	both	
kinds	of	investments	explains	the	decrease	of	high-	and	low-skilled	em-
ployment	while	employment	in	research	activities	increases.	Furthermo-
re,	the	raise	of	the	demand	for	employment	 in	R&I	activities	 increases	
the	inflationary	pressure	on	the	high-skilled	workers’	wages	(as	employ-
ment	in	R&I	activities	are	mainly	provided	by	high-skilled	workers).	This	
reinforces	the	negative	impact	on	high-qualified	employment	during	the	
investment	phase.

After	the	investment	phase,	total	employment	rises	progressively	to	
reach	a	maximum	deviation	of	+228,000	employments	in	2036	compared	
to	a	situation	without	Framework	Programme.	Between	2028	and	2036,	
around	60%	of	the	cumulative	EU	employment	gains	relate	to	low-qua-
lified	workers,	30%	to	high-qualified	workers	and	10%	to	employments	
in	research	activities.	After	2036,	the	declining	economic	gains	resulting	
from	the	EU	R&I	Programme	also	reduce	employment	gains.
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are	assessed7,	ranging	from	EUR	60	billion	to	EUR	160	billion	in	current	
prices.	 Variations	 of	 the	 EU	 budget	 envelope	 around	 the	 baseline	 are	
compensated	by	equivalent	variations	of	national	public	investments.	In	
modelling	options	with	lower	budget	compared	to	the	baseline	scenario,	
funds	that	are	not	used	for	Horizon	Europe	are	“given	back”	to	EU	Mem-
ber	States	(according	to	their	contribution	to	the	EU	budget)	and	used	
in	public	investments	(excluding	research	activities),	i.e.	gross	fixed	ca-
pital	formation.	Modelling	options	with	higher	budget	assume	that	each	
Member	State	raises	its	contribution	to	the	EU	budget	and	finances	this	
transfer	to	the	EU	by	reducing	 its	public	 investments	accordingly.	This	
does	not	correspond	to	a	“centralisation”	of	R&I	funds	at	EU	level,	as	the	
budget	variations	of	Horizon	Europe	are	compensated	by	variations	from	
national	investments	excluding	R&I	investments	and	not	by	variations	of	
national	public	support	to	R&I	(this	aspect	is	addressed	in	section	5.2).

5 ASSESSING THE IMPACT 
OF POLICY OPTIONS

The	NEMESIS	model	is	used	to	assess	different	sets	of	policy	options	
for	Horizon	Europe	by	changing	specific	parameters	of	 the	model.	The	
impact	of	these	options	 is	assessed	against	the	baseline,	which	 is	the	
continuation	of	Horizon	2020	(as	described	in	section	4).	Besides	the	pa-
rameters	changed	for	each	option,	all	assumptions	are	the	same	as	 in	
the	baseline	scenario.

5.1 ASSESSING BUDGET OPTIONS

A	first	element	that	is	critical	for	Horizon	Europe	is	the	budget	allo-
cated	to	the	Programme.	Different	budget	envelopes	for	Horizon	Europe	

(a) % GDP deviation from baseline (b) Average contribution to GDP deviation from base-
line

(c) Employment deviation from baseline (thousand) (d) Average annual employment deviation from base-
line (thousand)

Figure 4	Impact	of	budget	options	compared	to	the	H2020	continuation	scenario	(baseline)
Source: Authors’	calculations.
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Figure 5	 EU	 GDP	 deviation	 in	 the	
de(centralisation)	 options	 (%	 w.r.t.	 the	
baseline	scenario)
Source: NEMESIS	model

As	shown	in	Figure	4a,	the	sign	of	the	GDP	variation	follows	the	di-
rection	of	the	budget	change,	with	options	with	largest	and	lowest	bud-
get	envelope	presenting	respectively	the	largest	and	lowest	impacts.	The	
main	driver	of	the	impact	size	is	the	difference	between	the	productivity	
of	 R&I	 investments	 and	 public	 investments	 (excluding	 R&I)	 as	 budget	
deviations	are	financed	by	an	opposite	deviation	of	the	public	gross	fixed	
capital	formation.	During	the	investment	phase	(2021-2027),	the	EU	GDP	
deviation	under	each	budget	option	is	relatively	contained	as	the	effects	
of	 the	 innovations	 resulting	 from	 R&I	 investments	 do	 not	 yet	 operate	
fully	during	this	phase.	After	2027,	the	GDP	deviation	with	respect	to	the	
baseline	scenario	becomes	increasingly	important,	and	reaches	a	maxi-
mum	around	2035.	In	the	EUR	60	billion	scenario,	the	EU	GDP	deviation	
reaches	a	minimum	of	 -0.1%	 in	2035.	 In	 the	scenarios	with	higher	EU	
R&I	budget,	the	deviations	of	the	EU	GDP	can	be	significant,	and	reach	a	
maximum	of	+0.3%	in	the	EUR	160	billion	scenario.

The	decomposition	of	the	EU	GDP	deviation	(Figure	4b)	in	the	lowest	
and	 highest	 budget	 options	 shows	 that	 the	 main	 contribution	 to	 the	
EU	GDP	deviation	during	the	investment	phase	comes	from	the	private	
consumption.	After	 the	 investment	phase,	 the	 trade	balance	becomes	
the	most	important	contributor	to	the	GDP	deviation,	with	R&D	intensive	
sectors	being	also	the	most	open	sectors	to	international	markets.	Du-
ring	the	obsolescence	phase,	productivity	gains	are	progressively	spread	
to	the	overall	economy,	thus	increasing	real	wages	and	reinforcing	the	
contribution	of	private	consumption	to	EU	GDP	deviation.

Regarding	the	impact	on	employment,	(Figure	4c),	the	strongest	de-
viation	of	total	EU	employment	with	respect	to	the	baseline	scenario	is	
reached	in	2037,	with	-72,000	thousand	jobs	in	the	EUR	60	billion	scena-
rio	 and	 +217,000	 thousand	 jobs	 in	 the	 EUR	 160	 billion	 scenario.	 The	
employment	 deviation	 follows	 the	 same	 pattern	 as	 the	 GDP	 deviation	
after	the	end	of	the	Programme,	with	an	intensification	of	the	deviation	
followed	by	a	progressive	decrease.	However,	in	2028	and	2029,	due	to	
the	end	of	the	EU	support	to	R&I,	combined	with	the	effect	of	changes	in	
real	wages,	especially	for	high-qualified	workers,	the	impact	on	EU	total	
employment	is	opposite	compared	to	other	periods.	For	example,	in	the	
EUR	120	billion	scenario,	the	EU	total	employment	is	lower	than	in	the	
baseline	scenario,	with	-11,000	and	-10,000	employments	 in	2028	and	
2029	respectively.

In	terms	of	types	of	jobs	(Figure	4d),	budget	deviations	directly	impact	
R&I	employment	during	the	investment	phase.	Under	the	lower	budget	
options,	the	reduction	of	EU	support	to	R&I	 induces	a	decrease	of	R&I	
employment	compared	to	the	baseline	scenario	(with	up	to	-40,000	in	the	
EUR	60	billion	option,	and	-20,000	in	the	EUR	70	billion	option)	but	the	

increase	in	public	investments	(as	a	result	of	the	reduction	of	EU	budget	
to	R&I)	positively	impacts	high-qualified	and	low-qualified	employment.	
The	patterns	are	 reverted	 for	 options	with	higher	budget.	After	 2027,	
employment	in	R&I	activities	is	close	to	the	baseline	level	in	all	scenarios.	

5.2 ASSESSING (DE)CENTRALISATION OPTIONS

While	budget	options	in	Section	5.1	considered	that	changes	in	the	
envelope	of	the	Framework	Programme	can	be	reflected	by	correspon-
ding	changes	in	national	investments,	another	approach	is	to	shift	R&I	
efforts	between	the	different	levels	of	intervention,	i.e.	national	and	EU	
level.	This	type	of	shift	corresponds	to	a	“centralisation”	or	“decentra-
lisation”	of	 the	management	of	R&I	 funds.	The	 impact	of	 two	options	
are	assessed	with	respect	to	the	central	management	of	the	Framework	
Programme:	an	option	with	more	centralisation	of	EU	funds	for	R&I	at	EU	
level	and	an	option	of	more	decentralisation	at	national	level.	The	option	
with	more	centralisation	is	defined	as	a	reinforcement	of	the	Framework	
Programme	after	Horizon	2020	by	centralising,	at	EU	level,	one	third	of	
the	national	competitive-based	project	funding	(i.e.	8.75%	of	the	natio-
nal	public	R&D	expenditures8).	As	a	result,	the	total	budget	for	Horizon	
Europe	is	EUR	160	billion	(in	current	prices),	which	also	corresponds	to	
the	highest	budget	option	in	Section	5.1.	In	the	decentralisation	scena-
rio,	the	EU	R&I	programme	is	implemented	at	national	level:	EU	funds	for	
R&I	over	2021-2027	are	redistributed	to	Member	States,	who	use	them	
to	support	national	R&I	activities.

Figure	5	shows	the	impact	of	these	options	on	EU	GDP.	Under	the	
option	with	more	centralisation,	after	2027,	 innovation	starts	 to	diffu-
se	widely	into	the	economies	and,	as	the	amount	of	EU	support	to	R&I	
activities	is	almost	twice	that	invested	in	the	continuation	scenario,	the	
positive	impact	in	terms	of	innovation	and,	then,	economic	performance	
is	higher.	 In	 this	scenario,	 the	EU	GDP	gain	compared	to	 the	baseline	
scenario	 reaches	 a	 maximum	 of	 +0.21%	 in	 2031	 as	 the	 result	 of	 two	
main	factors:	(i)	due	to	the	initial	allocation	of	funding	at	national	and	EU	
level	used	in	the	model,	there	is	a	shift	towards	more	applied	research	
(associated	with	more	impact	on	absorption	capacity	and	leverage);	(ii)	
the	economic	performance	is	stronger	when	funds	are	used	at	EU	level	
compared	 to	national	 level.	From	2028	 to	2034,	when	more	and	more	
innovations	enter	the	market,	the	EU	GDP	in	the	centralisation	scenario	
progresses	more	rapidly	than	in	the	continuation	scenario,	with	a	maxi-
mum	difference	in	2031	of	+0.21%.	Under	the	decentralisation	option,	
the	observed	deviation	of	the	EU	GDP	is	negative,	but	relatively	limited.
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ter	2027,	however,	when	innovation	takes	place,	EU	total	employment	in	
this	centralisation	scenario	is	higher	than	in	the	baseline	scenario,	with	
a	maximum	EU	total	employment	gain	of	175,000	units	in	2034,	of	which	
111,000	in	low-qualified	jobs,	60,000	in	high-qualified	employments	and	
4,000	in	research	activities.	The	decentralisation	option	shows	a	negati-
ve	impact	on	the	EU	total	employment	in	comparison	with	the	baseline	
scenario:	the	maximum	loss	of	EU	total	employment	reaches	78,000	units	
in	2031	(49,000	low-qualified	jobs,	27,000	high-qualified	jobs	and	2,000	
jobs	in	R&I	activities).	In	2050,	the	difference	is	almost	nil	with	-10,000	
employments	under	the	decentralisation	option	compared	to	the	base-
line	scenario.

Deviations	 in	 terms	 of	 employment	 are	 reported	 in	 Figure	 6.	 With	
more	 centralisation,	 total	 EU	employment	 is	moderately	 lower	 than	 in	
the	 baseline	 scenario	 during	 the	 investment	 phase	 (2021-2027)	 with	
-59,000	jobs	 in	2026.	This	 lower	EU	total	employment	 is	the	combined	
result	of	three	different	mechanisms.	(i)	The	higher	investments	in	R&I	
activities	 (explained	 by	 higher	 crowding-in)	 increase	 the	 inflationary	
pressure	on	the	high-qualified	labour	market.	(ii)	There	is	a	reallocation	
of	the	funds	between	the	two	types	of	research	(from	basic	to	applied)	
that	do	not	have	similar	labour	contents.	(iii)	The	reallocation	of	public	
R&I	funding	to	beneficiaries	through	EU	funding	is	not	ex-ante	neutral	
for	all	Member	States:	some	of	them	lose	funds	whereas	others	win.	Af-

Figure 6		EU	employment	deviation	in	the	de(centralisation)	options	(%	w.r.t.	the	baseline	scenario)
Source: NEMESIS	model

It	 is	 important	 to	 stress	 that	 these	 results	 strongly	 depend	 on	 the	
assumptions	 of	 higher	 leverage	 and	 economic	 performance	 of	 R&I	 at	
EU	level	compared	to	national	level	(see	Section	3),	which	is	the	direct	
translation	in	the	model	of	the	EU	added	value	of	R&I	funding.	Sensitivity	
analysis	carried	out	on	the	parameters	of	the	model	(see	Boitier	et	al.,	
2018)	shows	that	the	higher	direct	leverage	of	EU	financial	support	to	ap-
plied	research	compared	to	national	support	has	a	moderate	impact	on	
EU	GDP	and	total	employment,	while	the	higher	economic	performance	
of	the	R&I	activities	engaged	at	EU	level	compared	to	similar	activities	at	
national	level	is	the	key	explanatory	factor	behind	the	impacts.	As	deve-
loped	in	section	3,	evidence	on	this	higher	EU	performance	of	R&I	fun-
ding	can	be	found	in	the	literature.	However,	its	precise	quantification	
is	not	straightforward.	This	 is	why	this	paper	uses	conservative	values	
with	 respect	 to	existing	evidence	 (see	Boitier	et	al.,	2018	 for	a	survey	
of	the	related	literature).	However,	it	is	worth	stressing	that	the	model	
cannot	demonstrate	as	such	that	R&I	at	EU	level	performs	intrinsically	
better	 than	 at	 national	 level	 (as,	 for	 example,	 due	 to	 multidisciplinary	
transnational	collaborations	or	critical	mass).	

Another	important	aspect	regarding	the	centralisation	option	is	that	
it	considers	a	total	envelope	of	EUR	160	billion	for	the	Framework	Pro-
gramme,	which	is	also	the	highest	budget	option	in	Section	5.1.	While	
budgets	are	the	same	under	both	options,	the	assumptions	behind	the	

budget	increase	compared	to	the	baseline	are	different:	in	the	centrali-
sation	scenario,	funds	for	R&I	are	shifted	from	national	to	EU-level,	while	
the	budget	increase	considered	in	section	5.1	is	compensated	by	a	de-
crease	 in	national	 investments.	As	a	result,	 the	centralisation	scenario	
produces	lower	results	compared	to	a	scenario	where	national	funds	for	
R&I	are	not	decreased.	Hence,	this	result	shows	that	an	increase	in	EU	
budget	for	R&I	is	more	beneficial	if	 it	does	not	crowd	out	national	R&I	
support.

5.3 ASSESSING CHANGES IN THE DESIGN OF THE 
PROGRAMME

Changes	in	the	design	of	Horizon	Europe	compared	to	Horizon	2020	
(European	Commission,	2018)	aim	at	even	more	impact	and	openness.	
This	will	be	achieved	through	several	features	such	as	the	European	In-
novation	Council,	the	mission-orientation,	a	strengthened	international	
cooperation,	 a	 reinforced	 Open	 Science	 policy,	 and	 a	 new	 policy	 ap-
proach	to	European	Partnerships.	Assessing	the	overall	impact	of	these	
changes	 is	 a	 very	 challenging	 exercise,	 as	 they	 correspond	 to	 several	
incremental	improvements	that	are	expected	to	affect	different	aspects	
of	the	Programme.	
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Figure 7		Impact	of	the	changes	in	design	(GDP	gain,	compared	to	a	situation	without	Framework	Programme)
Source: 	Authors’	calculations.

It	 is	 important	 to	 highlight	 the	 extent	 to	 which	 potential	 improve-
ments	in	the	design	of	the	future	Programme	can	enhance	its	impacts.	
This	can	be	achieved	in	two	steps.	First,	the	impact	of	expected	changes	
can	be	translated	in	changes	in	specific	parameters	of	the	model,	which	
need	to	be	identified.	Second,	the	variation	of	these	parameters	needs	
to	be	quantified.	This	quantification	is	the	most	difficult	task,	as	a	lot	of	
uncertainty	encompasses	the	future	response	of	key	parameters	such	as	
performance	or	 leverage	to	these	changes.	The	impact	of	the	changes	
also	depends	strongly	on	the	effectiveness	in	their	implementation	in	the	
future	Programme.	Hence,	while	the	impacts	of	these	changes	is	expec-
ted	to	be	positive,	their	size	 is	uncertain.	Therefore	different	scenarios	
are	considered,	from	low	to	high,	by	using	ranges	in	the	variation	of	the	
parameters.	These	ranges	rely	on	plausible	values	found	in	the	literature,	
with	extreme	values	showing	how	impactful	Horizon	Europe	can	be	 in	
the	most	ambitious	and	optimistic	conditions.	

The	 following	parameters	were	adjusted	 in	order	 to	 reflect	 the	 im-
pact	of	the	changes	that	could	be	implemented	in	Horizon	Europe.	Ad-
justment	of	parameters	that	correspond	to	changes	in	the	design	of	the	
Programme	to	increase	impact	and	openness	are	the	following:

•	 Higher	economic	performance:	Horizon	Europe	will	aim	for	high-
er	economic	impacts,	including	more	market-orientation.	This	is	
translated	in	the	model	by	modifying	the	performance	of	the	EU	
R&I	programme	(from	+0	in	a	‘low’	scenario	to	+5	percentage	
points	in	a	‘high’	scenario	compared	to	the	baseline).	

Lower	knowledge	obsolescence:	Horizon	Europe	will	focus	on	more	
breakthrough	innovations	and	create	more	fundamental	knowledge	that	
could	make	innovations	last	longer	in	time.	The	NEMESIS	model	uses	a	
depreciation	rate	of	15%9,	which	is	widely	used	in	the	empirical	literature	
(see	e.g.	Corrado	et	al.,	2016).	In	a	‘low’	case,	we	retain	an	obsolescence	
rate	of	14%,	increasing	from	5	to	6	years	the	average	life	duration	of	the	
knowledge	created.	In	the	“high”	case,	this	duration	reaches	6.5	years.

•	 Stronger	 complementarities	with	other	 innovative	assets:	 this	
should	be	reinforced	by	the	the	more	cross-technological	and	
cross-sectoral	R&I	supported,	and	more	focus	on	breakthrough	
technologies	 and	 mission-orientation.	 Complementarities	 are	
reinforced	by	5%	a	“low”	scenario	and	10%	in	a	‘high’	scenario.

•	 Higher	direct	 leverage	of	private	R&D:	Horizon	Europe	should	
enable	 a	 better	 access	 to	 finance	 for	 breakthrough	 innovat-
ing	 start-ups.	 The	 main	 expected	 impact	 should	 therefore	 be	
an	 enhancement	 of	 the	 direct	 leverage	 of	 the	 EU	 support	 on	
private	 firms’	R&I	 investment.	 In	 a	 ‘low’	 scenario,	 leverage	 is	
the	 same	 as	 in	 the	 baseline	 for	 applied	 research	 (0.1),	 while	
it	 corresponds	 to	 the	 upper	 bound	 of	 the	 estimated	 range	 of	
the	meta-analysis	conducted	by	Dimos	and	Pugh	(2016)	in	the	
‘high’	scenario.

•	 Higher	 complementarities	 with	 national	 support	 to	 R&D:	 the	
programme	is	expected	to	increase	complementarities	between	
EU	and	national	supports	to	R&I.	This	should	reinforce	national	
support	to	R&D,	which	is	financed	in	the	model	by	an	equivalent	
reduction	of	other	public	investments	(excluding	R&I	activities).	
This	is	translated	indirectly	in	the	model	by	an	increased	lever-
age	of	EU	support	on	national	support	(adjusted	here	through	
increased	leverage	for	basic	research,	set	at	0.05	in	a	‘low’	sce-
nario	and	0.1	in	a	‘high’	scenario).

•	 Stronger	knowledge	diffusion:	Horizon	Europe	should	facilitate	
knowledge	diffusion,	encouraging	multi-disciplinary	collabora-
tions,	 international	 cooperation	 and	 open	 science.	 Based	 on	
the	 literature,	 reasonable	 values,	 in	 the	 light	 of	 the	 progress	
achieved	between	FP7	and	Horizon	2020	in	terms	of	knowledge	
diffusion	(see	e.g.	Vullings	et	al.,	2014,	or	European	Commission	
2017a)	should	reflect	increased	knowledge	spillovers	compared	
to	the	baseline	scenario:	values	used	in	this	paper	are	+5%	in	
the	‘low’	scenario	and	+10%	in	the	‘high’	scenario.

Results	of	all	these	changes	in	terms	of	GDP	deviation	according	to	
the	 ‘low’	 and	 ‘high’	 scenario	 are	 presented	 in	 Figure	 7.	 Compared	 to	
the	continuation	of	Horizon	2020,	changes	 in	 the	programme’s	design	
can	potentially	generate	an	additional	GDP	gain	up	 to	0.04%	 in	a	 low	
scenario,	and	up	to	0.1%	in	a	high	scenario.	The	impact	of	the	changes	
is	 expected	 to	 be	 most	 significant	 after	 2030.	 The	 total	 impact	 of	 the	
programme	on	EU	GDP	would	be	between	EUR	800	billion	and	EUR	975	
billion	over	25	years10.	
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to	 find	a	way	 to	proxy	 in	 these	models	 the	options	considered	by	 the	
policy-maker.	

In	this	respect,	modellers	should	help	policy-makers	understand	the	
key	 features	and	assumptions	of	 their	models.	More	generally,	policy-
makers	and	modellers	should	collaborate	closely	with	each	other,	hence	
allowing	to	better	shape	the	things	to	come.
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When	 combining	 the	 improved	 design	 of	 the	 programme	 with	 the	
budget	proposed	by	the	European	Commission	for	Horizon	Europe	(EUR	
100	billion	in	current	prices),	results	from	the	NEMESIS	model	suggest	
that	the	estimated	total	impact	of	the	Programme	is	even	higher.	In	com-
parison	to	a	case	with	no	Framework	Programme,	the	programme	could	
generate	up	to	~	EUR	45	billion11	per	year	over	25	years	 (~	EUR	1100	
billion	in	total),	i.e.	up	to	11	euros	of	GDP	gains	per	euro	invested	over	
25	years.	Moreover,	Horizon	Europe	could	create	up	to	140,000	units	of	
employment	 in	R&I	activities	during	 its	 lifetime	 (2021-2027)	and	up	 to	
340,000	units	afterwards	(figures	based	on	maximum	employment	devi-
ations	estimated	by	the	model).	This	corresponds	to	an	average	deviation	
of	total	employment	of	170,000	units	over	the	period	compared	to	a	situ-
ation	without	Framework	Programme.

6 CONCLUSION
This	paper	shows	how	current	models	can	be	applied	 in	assessing	

ex-ante	the	impact	of	a	large	and	complex	R&I	Programme	such	as	Ho-
rizon	Europe.	While	the	programme	is	expected	to	have	various	types	of	
impacts	along	different	impact	pathways	(European	Commission,	2018;	
Bruno	and	Kadunc,	2018),	including	societal	impacts,	the	paper	focuses	
on	economic	 impacts	 in	 terms	of	GDP	and	employment.	A	key	novelty	
in	the	approach	is	the	triangulation	of	results	from	three	macroecono-
mic	 models	 (NEMESIS,	 QUEST	 and	 RHOMOLO)	 for	 the	 assessment	 of	
the	baseline	scenario,	 i.e.	the	continuation	of	Horizon	2020	over	2021-
2027.	This	exercise	shows	that	the	models	tend	to	agree	on	the	pattern	
and	sign	of	the	impact	of	the	Framework	Programme.	However,	the	size	
of	the	impact	seems	to	depend	on	the	specificities	of	the	models	(this	
includes	their	elasticities	and	intrinsic	mechanisms)	and	on	assumptions	
related	to	the	EU	added	value	of	public	investments	in	R&I	and	the	way	
the	programme	is	funded	in	the	models.	These	assumptions	also	affect	
directly	the	analysis	of	options	related	to	more	centralisation	or	decen-
tralisaiton	at	the	national	level	of	the	management	of	EU	R&I	funding.	
Regarding	EU	added	value,	the	higher	performance	of	the	Programme	
in	the	NEMESIS	model	is	related	to	assumptions	on	higher	performance	
and	 leverage	compared	to	national	 funding.	While	 there	 is	strong	evi-
dence	to	support	 this	EU	added	value,	 the	quantification	of	 its	 impact	
should	 be	 supported	 by	 further	 analyses.	 The	 empirical	 literature	 on	
this	aspect	is	still	poor	and	would	benefit	from	additional	contributions.	
Regarding	funding,	results	from	the	QUEST	model	suggest	that	funding	
through	VAT	funding	is	more	beneficial	compared	to	lowering	national	
investments.	NEMESIS	also	shows	that	increasing	the	budget	of	Horizon	
Europe	 is	much	more	 impactful	 if	 it	crowds	out	national	public	 invest-
ments	(except	in	R&I)	instead	of	national	public	support	for	R&I.

Overall,	 past	 and	 current	 experience	 demonstrates	 the	 growing	
importance	of	macroeconomic	modelling	 in	 the	evaluation	and	 impact	
assessment	of	EU	R&I	policy.	 Today,	 the	need	 for	 state-of-the-art	mo-
delling	approaches	all	along	the	policy	cycle	has	never	been	so	great.	
However,	the	complexity	of	the	modelling	exercise	can	make	it	challen-
ging	for	policy-makers	and	modellers	to	collaborate	with	each	other.	It	
is	not	always	simple	to	tailor	a	model	to	the	specific	needs	of	a	precise	
R&I	intervention.	For	example,	while	budget	allocation	and	size	can	be	
easily	translated	into	the	mechanisms	of	a	model,	changes	in	the	design,	
content	or	priorities	of	a	programme	require	careful	reflection	as	there	is	
not	always	a	straightforward	adjustement	of	parameters	in	the	models	
that	 corresponds	 to	 these	 changes.	 However,	 it	 is	 in	 general	 possible	
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1	 	Notably	the	interim	evaluation	of	Horizon	2020	(European	Commission,	2017b).
2	 A	high-level	group	chaired	by	Pascal	Lamy	was	set	up	by	the	European	Commission	in	order	to	provide	advice	on	how	to	maximise	the	impact	of	the	EU’s	

investment	in	research	and	innovation	(European	Commission,	2017c).
3	 Courtesy	of	DG	ECFIN	and	DG	JRC	of	the	European	Commission	for	the	results	of,	respectively,	the	QUEST	and	RHOMOLO	models.
4	 Horizon	2020	allocations	were	calculated	based	on	data	from	CORDA.
5	 The	direct	leverage	effect	is	the	difference	between	the	total	subsidy	(to	support	R&I	investments)	received	by	an	R&I	entity	and	the	total	R&I	expenditure	

engaged	by	this	entity	as	the	result	of	this	support.	For	instance,	if	the	direct	leverage	effect	is	positive	(crowding-in),	this	means	that	the	financial	support	
received	by	the	entity	has	a	“multiplier”	effect	on	the	R&I	investments	of	this	entity.	In	this	case,	total	R&I	expenditures	are	higher	than	the	financial	support	
received.

6	 Economic	performance	reflects	the	outcomes	of	investments	in	terms	of	sectoral	value	added	or	production	(and	GDP	at	national	level).	Economic	perfor-
mance	of	R&D	investments	in	the	NEMESIS	model	is	based	on	the	empirical	literature	(e.g.	Hall	et	al.,	2009).

7	 	With	budget	allocations	being	proportional	to	Horizon	2020	allocation.
8	 According	to	GBAORD	data	(Eurostat),	the	share	of	project	funding	in	total	EU	GBAORD	is	around	30%	(Boitier	et	al.,	2018).	By	converting	this	amount	in	

percentage	value	of	the	government	public	expenditures	in	R&D,	it	amounts	to	about	26%.	Therefore,	the	centralisation	of	a	third	of	the	national	competitive-
based	project	funding	at	EU	level	is,	on	average,	equivalent	to	centralise,	at	EU	level,	8.75%	of	the	government	public	R&D	expenditures	in	each	member	
state,	which	represents	around	€	9	billion	(constant	2014)	per	year.

9	 With	this	15%	depreciation	rate,	more	than	half	of	the	knowledge	created	today	will	become	obsolete	after	5	and	half	years.
10	 In	2018	prices.
11	 In	2018	prices.
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ABSTRACT

Any	research	funding	and/or	research-performing	organization	
in	the	public,	private,	and	non-profit	sectors	needs	to	adopt	a	
portfolio-wide	perspective	to	R&D	management	to	better	align	

research	 project	 investments	 with	 the	 organization’s	 overall	 strategic	
goals.	Private	sector	firms	have	increasingly	done	so	utilizing	powerful	
new	methodological	tools	and	large	amounts	of	data	becoming	availab-
le.	In	contrast,	with	relatively	few	exceptions,	public	R&D	management	
still	 tends	 to	 base	 selection	 processes	 on	 the	 excellence	 of	 individual	
projects	 according	 to	 peers	 rather	 than	 considering	 the	 merits	 of	 the	
whole	 portfolio.	 There	 are	 good	 reasons	 for	 additional	 caution	 which,	
besides	 the	 usual	 inertia	 and	 the	 resistance	 by	 scientists	 trusting	 the	
peer	 review	 process,	 include	 multiple	 objectives	 of	 public	 programs,	
long-term	accrual	of	results	and	associated	uncertainties,	and	difficulty	
to	monetize	or	value.	This	 report	argues	 it	 is	high	time	for	public	R&D	
management	to	move	forward.	Portfolio	analysis	should	not	be	applied	
similarly	across	the	board.	 It	will	serve	different	purposes	for	different	
types	of	public	R&D	programs	depending	on	risk/uncertainty,	data	avai-
lability,	and	target	clarity	(ability	to	define	unambiguous	program	goals).	
Not	all	methodologies	will	be	appropriate	to	all	programs.	Nonetheless,	
the	toolkit,	data	depositories,	and	computing	capability	have	expanded	
tremendously	during	the	past	couple	of	decades	to	render	such	experi-
mentation	possible	and	absolutely	necessary.

1. INTRODUCTION
Public	research	and	development	(R&D)	is	widely	believed	to	be	im-

portant	for	improving	knowledge,	fostering	economic	growth	and	social	
well-being.	Consequently,	 research	and	 innovation	policy	can	be	seen	
as	an	investment	and	be	designed,	in	part,	in	terms	of	expected	socio-
economic	‘returns’,	their	timing	and	degrees	of	risk	taking	(Borrás	and	
Edquist,	 2014).	 Analysts	 have,	 however,	 struggled	 to	 provide	 robust,	
widely	acceptable	methods	to	support	decision-making	for	future	invest-
ments.	This	has	led	to	arguments	of	insufficient	empirical	or	theoretical	
basis	for	making	or	justifying	specific	choices	for	investment	(ITG,	2008,	
p.	1)	and	perceptions	that	public	research	is	not	adequately	addressing	

societal	needs	such	as	global	health	(Sarewitz	and	Pielke,	2007).	While	
there	has	been	significant	methodological	progress	during	the	past	ten	
years	or	so	–	some	of	which	is	surveyed	in	this	report	–	the	issue	is	far	
from	resolved.	

A	research	portfolio	is	defined	as	the	set	of	research	activities	sup-
ported	by	a	funding	and/or	research-performing	organization	or	a	group	
of	 agencies/organizations.	 In	 large	 technology-intensive	 companies,	
portfolio-wide	perspective	to	R&D	management	has	long	been	applied	
as	 a	 means	 of	 better	 aligning	 research	 project	 investments	 with	 the	
firm’s	overall	strategic	goal	of	economic	return	maximization	(Schilling,	
2017).	Still,	with	relatively	 few	exceptions	 in	the	public	sector	 (Ruegg,	
2007),	public	R&D	management	still	 tends	to	base	selection	processes	
on	the	individual	excellence	of	projects	according	to	peers	rather	than	
considering	the	merits	of	the	whole	portfolio	(Linton	and	Vonortas,	2015;	
Linquiti,	2015).	Nascent	attempts	such	as	the	Office	of	Portfolio	Analysis	
at	 the	 National	 Institutes	 of	 Health	 are	 commentable	 but	 have	 yet	 to	
reach	full	acceptance,	often	due	to	resistance	by	the	client	community	
(scientists).	In	some	contexts,	research	portfolios	are	described	as	‘profi-
les’	(e.g.	in	German	universities,	Meier	and	Schimank,	2010).

There	is	no	question	that	the	appraisal	of	research	portfolios	is	chal-
lenging	across	the	board.	It	may	be	relatively	more	so	in	the	public	sec-
tor.	Besides	the	usual	inertia	and	the	resistance	by	scientists	trusting	the	
peer	 review	process,	 there	are	other	serious	reasons	why	this	may	be	
so:	multiple	objectives,	project	interdependency,	difficulty	to	monetize	or	
value.	Public	programs	will	frequently	have	multiple	objectives	requiring	
multiple	 (perhaps	 incompatible)	performance	measures	 for	evaluation.	
Research	 projects	 and	 programs	 in	 public	 research	 portfolios	 can	 be	
interdependent.	 Their	 outputs	 are	 typically	 removed	 from	 the	 market,	
thus	making	monetary	valuations	arbitrary.	Hence,	accounting	for	pub-
lic	research	investment	in	purely	monetary	terms	is	not	advisable	when	
looking	at	investments	with	uncertain	evolution	and	payoff	structure,	as	
well	as	“fuzziness”	in	terms	of	the	social	desirability	of	the	“impact”	and	
associated	values.	

Improvements	in	data	processing	and	visualization	techniques	(Bör-
ner	et	al.,	2003;	Van	Eck	and	Waltman,	2014),	coupled	with	conceptual	
developments	 in	 research	and	analytical	methods	better	handling	 risk	
(Lo	Nigro	et	al.,	2016;	Luehrman,	1998;	Vonortas	and	Desai,	2007)	in	the	
last	couple	of	decades,	however,	suggest	that	research	portfolio	approa-
ches	offer	the	possibility	of	improving	the	performance	of	R&D	programs	
by	 identifying	 gaps	 and	 opportunities.	 They	 also	 help	 in	 making	 more	
transparent	the	multiple	goals	of	most	public	R&D	programs	–	thus	facili-
tating	the	alignment	of	research	with	its	various	welfare,	environmental,	
security	and	economic	missions	(Wallace	and	Rafols,	2015).

The	rest	of	this	paper	runs	as	follows.	Section	2	recounts	the	analyti-
cal	literature	concentrating	on	the	modeling	aspect	of	research	portfolio	
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A	good	example	of	an	explicit	R&D	portfolio	analysis	approach	is	Na-
tional	Research	Council’s	development	and	application	of	an	extended	
NPV	methodology	to	estimate	ex	ante	the	net	benefits	of	R&D	projects	
of	the	US	Department	of	Energy	(NRC,	2005;	2007).	This	work	was	man-
dated	by	Congress	which	several	years	earlier	had	requested	the	NRC	
to	produce	a	series	of	reports	using	quantitative	indicators	to	appraise	
the	effectiveness	of	applied	energy	R&D.	The	 first	 report	was	a	 retro-
spective	 look	of	DOE’s	research	on	fossil	energy	and	energy	efficiency	
(NRC,	2001).	

The	 most	 methodologically	 advanced	 of	 these	 reports	 (NRC,	 2007)	
used	 a	 consistent	 methodology	 across	 six	 cases	 of	 applied	 energy	 re-
search	portfolios.1	The	study	offered	a	significant	advancement	on	prior	
practice	by	looking	at	all	three	perceived	primary	effects	of	DOE’s	pro-
grams:	(1)	to	reduce	technical	risk;	(2)	to	reduce	market	risk;	and	(3)	to	
accelerate	the	introduction	of	the	technology	into	the	marketplace.	The	
methodology	uses	expert	panel	reviews	of	the	DOE	R&D	programs	and	
estimates	 the	expected	economic,	 environmental,	 and	energy	 security	
benefits	in	three	different	global	economic	scenarios.	Decision	trees	are	
built	to	describe	the	technical	and	market	uncertainties	and	the	impact	
of	DOE	support	in	overcoming	them.	Finally,	the	acceleration	effect	was	
represented	either	by	the	change	in	the	likelihood	of	a	project	to	attain	
the	program	goals	of	completion	by	a	critical	date,	or	by	the	acceleration	
of	their	benefits	vis	a	vis	technology	developing	 in	the	absence	of	the	
government	 program.	 The	 overall	 benefit	 of	 the	 DOE	 R&D	 program	 is	
given	 as	 the	 difference	 between	 the	 expected	 net	 benefits	 with	 DOE	
support	and	the	expected	net	benefits	without	 it	 (counterfactual).	The	
expected	benefits	correspond	to	a	probability-weighted	average	of	the	
benefits	 in	 specific	 technical	 and	 market	 outcomes,	 within	 common	
scenarios	 and	 under	 common	 assumptions.	 Scenarios	 were	 built	 with	
the	 help	 of	 NEMS2	 forecasting	 the	 likely	 energy	 cost	 savings	 through	
2030	from	the	deployment	of	the	new	technology	generated	by	the	pro-
gram.	The	traditional	discounted	cash	flow	framework	(NPV)	was	used	
for	these	calculations.

Linquiti	(2015)	has	subsequently	reevaluated	one	of	those	six	cases	–	
Chemical	 Industrial	 Technologies	 program	 –	 pointing	 out	 three	 short-
comings.	 The	 first	 relates	 to	 the	use	of	point	estimates,	 rather	 than	a	
range	 (probability	distribution),	 for	 the	value	of	annual	energy	savings	
from	each	new	technology.	The	second	 is	 the	omission	of	 interdepen-
dencies	among	R&D	projects	in	the	portfolio.3	The	third	shortcoming	is	
the	use	of	the	discount	rates	of	3%	and	7%	suggested	by	the	Office	of	
Management	 and	 Budget.	 The	 difference	 between	 the	 two	 is	 said	 to	
constitute	a	risk	premium.	As	such,	it	is	argued	that	the	use	of	a	3%	rate	
can	be	justified	on	the	basis	that	public	sector	program	administrators	
should	not	exhibit	risk	aversion.	The	use	of	a	risk-adjusted	discount	rate	
(7%)	is	more	difficult	to	justify.

The	 literature	 on	 project	 selection	 in	 the	 context	 of	 institutional	
R&D	portfolio	management	is	already	extensive.4	A	good	part	of	it	focu-
ses	on	the	construction	of	portfolios	of	projects	meeting	certain	merit	
criteria.	However:

analysis	 to	 quantify	 the	 returns	 to	 uncertain	 R&D.	 Section	 3	 recounts	
the	 literature	 using	 the	 notion	 of	 research	 portfolio	 as	 a	 heuristic	 for	
deliberation	on	 research	priorities	 and	project	 selection	 in	 the	 face	of	
incomplete	quantifiable	 information,	deep	uncertainty,	and	 lack	of	ag-
reement	on	goals.	Section	4	 introduces	 recent	advances	 in	data	avai-
lability,	processing	and	visualization	techniques	which	greatly	facilitate	
portfolio	management.	We	draw	overall	conclusions	for	policy	decision	
makers	in	Section	5.

2. R&D PORTFOLIO MODELLING
2.1 ECONOMIC APPROACHES

Economic	impact	analysis	is	one	part	of	an	R&D	program	evaluation.	
Quantitative	 economic	 appraisals	 of	 public	 sector-funded	 R&D	 usually	
lean	on	capital	budgeting	methods	extensively	used	in	the	private	sec-
tor	(Link	and	Scott,	2013).	This	analytical	and	theoretical	framework	has	
long	been	germane	to	the	economics	and	business	technology	manage-
ment	literature.	One	critical	aspect	of	this	literature	is	the	need	to	consi-
der	the	counterfactual	situation	that	would	have	existed	should	the	R&D	
program	 in	 question	 had	 never	 materialized:	 the	 evaluation	 accounts	
for	the	incremental	benefits	between	the	two	(additionality).	A	second	
critical	 aspect	 is	 the	 recognition	of	 various	 types	of	 spillovers,	 that	 is,	
circumstances	where	the	(private)	producer	of	knowledge	cannot	extract	
through	 the	market	system	the	 full	 value	 the	new	knowledge	adds	 to	
the	economy.	Such	spillovers	can	be	pecuniary,	knowledge,	and	network	
spillovers,	reflecting	the	different	ways	value	escapes	the	original	inven-
tor.	 Spillovers	do	 not	necessarily	 imply	 inaction	 for	 the	private	 sector.	
They	do,	however,	 imply	market	 failure	 to	some	extent	–	underinvest-
ment	 from	society’s	perspective	–	and	should	be	accounted	 for	when	
calculating	the	social	rate	of	return	of	the	R&D	program	in	question.

The	classic	approach	to	appraise	economic	returns	to	an	investment	
is	the	net	present	value	(NPV)	(cash	flow	model)	and	the	related	internal	
rate	of	return	(IRR).	The	model	is	expressed	by	the	well-known	function

where	 Ft	 is	 net	 cash	 flow	at	 time	 t	 and	T	 is	 the	 final	 time	period.	
Link	 and	 Scott	 (2013)	 summarize	 a	 set	 of	 seventeen	 laboratory-based	
economic	 impact	 analyses	 of	 this	 type.	 While	 their	 analytical	 method	
arguably	 has	 portfolio	 characteristics	 –	 mainly	 by	 looking	 at	 effects	
throughout	the	supply	chain	rather	than	just	to	first	tier	beneficiaries	–	it	
also	misses	important	others	such	as	the	explicit	evaluation	of	interde-
pendencies	between	R&D	projects,	of	the	greater	strategic	goals,	and	of	
effects	beyond	direct	benefit/cost	 (public	R&D	typically	has	more	than	
one	objectives).
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of money is problematic.ROI offers an incomplete view of the value of a 
project; however, it is useful in offering a coarse but comparative view of 
a list of similar projects in a portfolio. The ROI multiplier is an important 
comparator for projects that have few or little dependencies, occur in 
relatively short timeframes, and have similar risk profiles. ROI is inap-
propriate, however, for projects that lack a direct commercial application. 
Having considered ROI, quantitative techniques that take into account 
the time- value of money will now be considered.

Discounted Cash Flow and Net Present Value

Discounted Cash Flow (DCF) is a capital budgeting tool that addresses 
the opportunity cost of investing in a project (that is, as opposed to 
investing in fixed return assets). DCF accounts for the time lag between 
monetary returns and investments required to access these returns. DCF 
offers insights into the relationship between the discount rate and capital 
investment made at discrete time points. The sum of the DCF over the 
entire useful life of the project is known as the Net Present Value (NPV). 
NPV refers to the current value of the sum total of all discounted cash 
flows directly related to investments and commercial returns of a project. 
The value of a project depends on the project’s lifecycle, T, and the fixed 
discount rate, r (typically the rate of five- year treasury bonds – although 
this value can differ greatly depending on the duration of the life of the 
project):

 NPV 5  aT

t50

Ft

(11 r) t, (4.3)

where Ft is the net cash flow (the inflow minus the outflow) at time t.
This quantitative financial method for evaluating the expected mon-

etary value of long- term investments in R&D is problematic for three 
important reasons (Vonortas and Hertzfeld, 1998). First, it fails to 
adequately address the uncertainty relating to the outcome of the invest-
ment. Second, it is assumed that the investment is made initially and that 
the committed resources cannot be changed over the course of the project. 
Third, the analysis relies on the selection of an appropriate discount 
rate. The US Federal Government’s Office of Management and Budget 
(OMB) recommends the use of a specific value for this discount rate in 
order to serve as a guide. Rationalization exercises are proposed as a basis 
for varying this discount rate based on a project’s importance in terms 
of strategic importance or social returns. However, this approach is not 
robust. The value of the project relies heavily on the value assigned to the 
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1	 Integrated	Gasification	Combined	Cycle	Technology	R&D	program;	Carbon	Sequestration	program;	Natural	Gas	Exploration	and	Production	R&D	program;	
Distributed	Energy	Resources	program;	Light-Duty	Vehicle	Hybrid	Technology	R&D	program;	and	Chemical	Industrial	Technologies	program.

2	 The	National	Energy	Modeling	System	(NEMS)	of	 the	Energy	 Information	Administration	 is	a	comprehensive	computer-based	system	for	modeling	U.S.	
energy	markets.	It	projects	the	production,	consumption,	imports,	and	prices	of	energy,	subject	to	assumptions	about	macroeconomic	and	financial	factors,	
world	energy	markets,	resource	availability	and	costs,	behavioral	and	technological	choice	criteria,	cost	and	performance	characteristics	of	energy	technolo-
gies,	and	demographics.

3	 The	NRC	study	notes	the	potential	for	such	interaction.
4	 See,	for	instance,	recent	accounts	in	Lo	Nigro	et	al.	(2016),	Verbano	and	Nosella	(2010),	Baker	et	al.	(2015),	Vilkkumaa	et	al.	(2015),	Zschocke	et	al.	(2014)	

and	references	therein.
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(NPV)	of	 the	managerial	 flexibility	associated	with	 real	assets	such	as	
technical	knowledge.	Attempts	for	enhanced	NPV	applied	 in	combina-
tion	with	decision	 trees	has	gone	some	way	 to	account	 for	 this	 value	
as	well	as	for	addressing	the	deficiencies	of	the	NRC	work	mentioned	
earlier.	Still,	there	is	a	strong	call	for	R&D	investments	to	be	analyzed	as	
“real	options”	(Vonortas	and	Desai,	2007;	Linquiti,	2015)	–	also	including	
real	compound	options	(Cassimon	et	al,	2011)	–	which	more	recently	has	
been	enriched	further	with	an	impressive	(but	still	analytically	difficult)	
literature	on	portfolios	of	R&D	options.5	An	important	reason	for	looking	
at	portfolios	of	options	is	the	realization	that	the	optimal	decision	under	
uncertainty	 is	not	an	average	of	 the	optimal	decisions	under	certainty	
and	 it	 is	 not	 necessarily	 near	 the	 optimal	 decision	 under	 a	 core	 case	
(Baker	et	al.,	2015).	In	short:

“…[T]he certain absence of risk additivity in all investment portfolios, 
the frequent absence of return additivity in R&D portfolios, the value of 
purposively trading off risk and return, and the complex interaction of in-
vestments with conditional payoffs are all persuasive reasons to analyze 
and value not only individual R&D projects, but also the R&D portfolios 
they comprise.”	(Linquiti,	2015,	p.63-64).

Nonetheless,	 the	 application	 of	 financial	 portfolio	 theory	 to	 R&D	
project	analysis	is	subject	to	difficulties	(Casault	et	al,	2013a).	For	one,	
R&D	 projects	 and	 their	 outcomes	 (underlying	 assets)	 are	 very	 seldom	
traded	in	the	market6	and	there	is	little	information	about	the	project’s	
inherent	value	and	expected	future	returns	(on	which	the	option	valua-
tion	depends).	Relatedly,	R&D	projects	produce	returns	that	are	hard	to	
monetize	–	the	returns	may	arrive	far	into	the	future,	they	may	relate	to	
defense,	security	of	natural	resources,	improvement	of	the	natural	envi-
ronment,	regulation,	or	reputation.7	Monetary	returns	may	not	even	be	
an	important	decision	variable	for	R&D	project	selection.	For	a	second,	
financial	assets	are	typically	assumed	to	behave	in	a	Gaussian	manner:	
expected	returns	have	a	defined	mean	and	do	not	fluctuate	much	away	
from	 it	 (95.4%	 of	 all	 measurements	 will	 register	 within	 ±2σ	 from	 the	
mean).	Casault	et	al.	(2013b)	argue	that	this	assumption	is	likely	to	be	
inappropriate	for	R&D	projects	where	distinct	milestones	can	greatly	in-
fluence	 the	expected	value	of	 the	project.	 Long	 tail	 (large	 fluctuation)	
events	define	the	system	and	cannot	be	ignored.	

MIXED-METHOD APPROACHES TO MODELLING

In	 order	 to	 account	 for	 multiple,	 difficult	 to	 monetize,	 and	 often	
conflicting	program	and	project	goals,	a	diverse	set	of	alternative	non-
parametric	 methods	 to	 draw	 up	 real	 asset	 portfolios	 (including	 R&D)	
have	 been	 developed.	 They	 have	 been	 reviewed	 time	 and	 again	 in	 a	
burgeoning	 literature	 on	 mixed	 methods	 for	 constructing	 and	 analy-
zing	R&D	portfolios	 (Kurth	et	al.,	2017;	Gemici-Ozkan	et	al.,	2010)	and	
multi-criteria	analyses	(Kurth	et	al.,	2017;	Linton	et	al.,	2002;	Marafon	et	
al.,	2015).	With	multiple	goals,	the	key	question	is	to	which	extent	the	
implicit	prioritization	of	goals	in	research	portfolios	(science	supply)	fits	
with	perceptions	of	socioeconomic	demands	or	needs	–	as	captured	by	
experts	(Sarewitz	and	Pielke,	2007).	Recent	reviews	include	Verbano	and	
Nosella	(2010),	Casault	et	al.	(2013a),	and	Linquiti	(2015).	

“Although rating the individual merit of a project is important, mana-
gers are increasingly seeking to maximize the overall value of their re-
search portfolios by bringing the portfolios into alignment with strategic 
goals. This requires consideration of the relative merits of projects based 
on the overall capacity being generated by the sum of the combined indi-
vidual projects. Taking a portfolio approach can also minimize unnecessary 
duplication of efforts and increase the synergy between inter-dependent 
projects. Measuring and anticipating these synergies is an exponentially 
difficult task since it requires a framework for gauging the relational im-
portance of the inputs and outputs for a series of projects while at the 
same time considering the links between projects and their sub-activities 
in a portfolio. Projects are typically performed on varying time scales, have 
varying resource requirements, and have dissimilar goals. For example, 
some projects may not lead directly to monetary returns but may be invalu-
able for developing technical competencies and advancing the frontier of 
knowledge. The important concept to retain is that the combination of all 
of the individually good projects does not necessarily constitute an optimal 
portfolio (Chien, 2002).”	(Casault	et	al.,	2013a,	p.	89)	

The	idea	of	R&D	portfolio	analysis	goes	back	to	principles	in	finance	
and,	in	particular,	the	idea	that	assets	should	not	be	selected	solely	on	
the	basis	of	their	individual	merits.	Markowitz	(1952)	demonstrated	that	
risks	are	not	additive;	neither	are	returns	of	financial	assets.	Evaluation	
of	an	asset’s	return	should	be	in	relation	to	other	assets	in	the	portfolio	
and	overall	market	fluctuations.

where	E	stands	for	expectation,	Rp	is	the	return	on	the	portfolio,	and	
wi	are	weights	on	individual	assets’	returns,	Ri.	The	risk	associated	with	
individual	investments	is	managed	through	diversification:	portfolio	ba-
lancing	combines	assets	that	will	be	profitable	as	a	group	despite	the	
uncertainties	 of	 individual	 assets	 and	 of	 the	 overall	 market.	 Financial	
portfolio	managers	diversify	the	investments	in	their	portfolio	to	obtain	a	
predetermined	aggregate	risk	profile.	

Much	of	the	basic	thinking	of	financial	asset	management	applies	to	
R&D	project	management.	Both	financial	and	“real”	options	give	the	op-
tion	holder	the	right,	but	not	the	obligation,	to	take	an	action	at	a	future	
date.	Here	too	one	deals	with	risky	investments	and	uncertain	markets.	
Real	options	are	likely	to	be	valuable	when	future	outcomes	are	uncer-
tain,	there	is	flexibility	to	act	in	the	future	as	the	uncertainty	is	resolved,	
and	the	action	can	increase	net	benefits	(Triantis,	2003).	Here	too	one	
must	consider	relationships	among	projects,	which	can	be	both	positive	
or	 negative	 (van	 Bekkum	 et	 al.,	 2009).	 Here	 too	 R&D	 project	 portfolio	
diversification	enables	achieving	complex	–	and	often	conflicting	–	goals	
of	an	R&D	strategy	that	cannot	be	attained	by	any	single	R&D	project	
(Eilat	et	al.,	2006).	

The	result	has	been	the	development	of	a	quite	extensive	literature	
that	 has	 recognized	 the	 undervaluation	 by	 net	 cash	 flow	 techniques	

5	 See,	for	example,	Smit	and	Trigeorgis	(2006),	Brosch	(2008),	Magazzini	et	al.	(2016),	Montajabiha	et	al.	(2017),	van	Bekkum	et	al.	(2009).
6	 Financial	options	are	linked	to	traded	financial	securities	whereas	a	R&D	option	is	associated	with	non-tradeable	(in	the	sense	of	fixed	market	prices)	knowl-

edge	and	information.
7	 Nonetheless,	there	have	been	efforts	to	monetize	such	effects.	See,	for	instance,	the	aforementioned	studies	of	NRC	(2005,	2007).	Here	is	a	need	for	further	

research.
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3. RESEARCH PORTFOLIO AS 
A HEURISTIC FOR MANAGING 
RESEARCH PRIORITIES

There	 are	 growing	 concerns	 that	 research	 needs	 to	 become	 more	
responsive	to	societal	needs	and	demands	 (Sarewitz	and	Pielke,	2007;	
Bozeman	and	Sarewitz,	 2011).	Posed	 in	 simple	 terms,	 the	question	 is:	
“Are	we	doing	the	right	type	of	science	given	current	societal	needs?”	
The	answer	to	this	question	is	often	highly	critical,	as	illustrated	by	wi-
despread	debate	generated	by	Sarewitz’	article	 in	The New Atlantis	 in	
2016:	although	research	does	contribute	to	wellbeing,	 it	could	be	bet-
ter	aligned	with	societal	needs	or	demands.	Some	empirical	studies	in	
health	support	 the	claims	of	misalignment	 (e.g.	 in	prioritisation	across	
diseases	as	shown	by	Evans	et	al.,	2014	or	Yegros	and	Rafols,	2018).

In	order	to	improve	alignment	between	research	and	societal	needs,	
public	 R&D	 agencies	 have	 put	 in	 place	 a	 variety	 of	 initiatives	 for	 pri-
ority	 setting,	 such	as	grand	challenges	 (Hicks,	2016)	and	participatory	
processes	 for	 setting	 research	 agendas	 (e.g.	 in	 health,	 the	 UK-based	
James	Lind	Alliance8,	or	nationally	in	the	Netherlands9).	In	this	broader	
and	more	political	discussions	on	priority	setting,	given	high	uncertainty	
and	lack	of	value	consensus	(ambiguity),	R&D	portfolio	analysis	serves	
different	purposes	and	requires	different	management	strategies.	

3.1 R&D PORTFOLIO ANALYSIS UNDER CONDITIONS 
OF HIGH UNCERTAINTY AND AMBIGUITY

The	 quantitative	 techniques	 and	 mixed-methods	 for	 portfolio	 mo-
delling	 presented	 earlier	 are	 useful	 for	 applied	 research	 in	 conditions	
in	which	there	is	a	reasonable	understanding	of	the	potential	outcomes	
of	projects	and	 in	which	value	or	goal	disagreements	regarding	priori-
ties	are	 relatively	minor.	 In	 the	context	of	 research	 that	 is	not	applied	
downstream,	making	estimates	of	project	success	in	the	face	of	multiple	
and	ambiguous	goals	becomes	very	difficult.	

There	are	two	types	of	limitations	regarding	knowledge,	as	illustrated	
in	Figure	1,	following	Stirling	and	Scoones	(2009).	On	the	one	hand,	there	
is	the	uncertainty	about	possibilities	of	research	success	in	achieving	the	
expected	goals.	When	the	probabilities	of	success	can	be	estimated,	as	
in	finance,	one	can	use	the	concept	of	‘risk’,	meaning	that	there	is	some	
statistical	 information	about	expectations	of	success	and	portfolio	mo-
delling	is	possible.	Under	conditions	of	multiple,	but	well-defined	goals	
(shifting	towards	the	right	to	‘Ambiguity’),	mixed	methods	such	as	Peer	
Review	Score	or	Data	Envelopment	Analysis	can	be	helpful.	However,	
when	probabilities	cannot	be	estimated	we	should	stay	with	the	notion	
of	 ‘uncertainty’.	 On	 the	 other	 hand,	 there	 is	 the	 ambiguity,	 or	 lack	 of	
knowledge,	or	lack	of	agreement	regarding	the	goals	of	a	project,	parti-
cularly	in	the	very	common	situations	of	public	R&D	in	which	there	are	
multiple	goals.	In	summary,	under	conditions	of	high	ambiguity	and/or	
high	uncertainty,	modelling	becomes	problematic.

The	 reader	 is	 referred	 to	 those	 sources	 for	detail.	Here	we	offer	 a	
summary	view	of	some	of	the	best	known	methods.	

•	 Peer review score.	Classic	technique,	it	involves	experts	affix-
ing	a	score	on	individual	projects	against	a	series	of	merit	crite-
ria.	Projects	are	then	rank	ordered	and	the	top	projects	selected.	
Despite	serious	deficiencies	in	systematic	portfolio	formulation,	
the	process	is	useful	in	early	stage	activities	ensuring	the	qual-
ity	of	projects	that	may	form	a	portfolio.	

•	 Analytic Hierarchy Process (AHP).	Technique	to	organize	and	
analyze	complex	input	from	various	sources.	It	helps	structure	
a	problem	in	terms	of	various	quantifiable	elements	organized	
logically	so	that	they	can	be	measured	against	overall	goals	and	
alternative	solutions.	A	hierarchy	is	structured	starting	with	an	
overall	project	objective	at	the	highest	level	that	is	decomposed	
into	a	series	of	uncorrelated	criteria	which	can	be	further	de-
composed	into	a	series	of	sub-criteria	on	as	many	levels	as	re-
quired	by	the	problem.	The	lowest	hierarchical	level	describes	
a	series	of	alternative	solutions	for	completing	the	criteria	im-
mediately	above.	Evaluation	based	on	pairwise	comparisons	by	
experts	which	can	be	processed	mathematically	 to	determine	
overall	project	“efficiency”.	AHP	is	better	viewed	as	an	input	to	
support	decision	making.	It	can	be	followed	by	a	second	optimi-
zation	process	for	the	overall	portfolio.

•	 Data Envelopment Analysis (DEA).	Non-parametric	methodol-
ogy	to	estimate	a	frontier	by	estimating	the	relative	efficiency	of	
a	number	of	producers.	Efficiency	is	defined	as	the	ratio	of	the	
sum	of	weighted	outputs	to	the	sum	of	weighted	inputs.	Advan-
tages	 include	avoidance	of	specifying	mathematical	 functions	
and	ability	to	compare	quantitative	and	qualitative	factors.	The	
technique	can	also	deal	with	a	portfolio	of	projects	with	or	with-
out	interactions.	

•	 Balance Scorecard (BSC).	A	model	for	analyzing	strategy	and	
performance	information	for	all	types	of	organizations	(Kaplan	
and	Norton,	1992).	Widely	adopted	in	the	private	sector	to	plan	
and	 align	 strategic	 initiatives,	 clarify	 and	 translate	 vision	 and	
strategy	into	action,	and	enhance	strategic	feedback	and	learn-
ing.	The	technique	purports	 to	provide	a	balance	between	(1)	
short-	and	long-term	objectives;	(2)	financial	and	non-financial	
measures;	 (3)	 lagging	 and	 leading	 indicators;	 and	 (4)	 internal	
and	 external	 performance	 perspectives.	 Weaknesses	 include	
complexity	 of	 performance	 measurement,	 judgement	 biases,	
and	the	need	to	reach	some	synthetic	metric	that	summarizes	
the	whole	set	of	multiple	perspectives	and	indicators	into	suc-
cess	 or	 failure.	 Multi-criteria	 decision-making	 frameworks	 are	
an	 appropriate	 approach	 to	 untangling	 these	 complexities	 in	
performance	evaluation	and	decision-making.

Most	of	the	techniques	used	by	practitioners	have	been	hybridized	to	
help	provide	richer	pictures	of	portfolios	than	any	single	technique.	For	
instance,	Eilat	et	al.	(2006)	combined	BSC	with	DEA	to	establish	a	metho-
dology	to	evaluate	alternative	portfolios	of	projects	in	order	to	choose	the	
best	combination.	In	another	example,	Kim	et	al.	(2016)	combined	AHP	
and	BSC	to	analyze	the	strategic	fit	of	portfolio	of	national	R&D	programs	
with	R&D	policies.

8	 http://www.jla.nihr.ac.uk/
9	 See	Knowledge	Coalition	(2016)	The	National	Research	Agenda.	Knowledge	Coalition.	https://wetenschapsagenda.nl/?lang=en
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3.2 COMPARING SCIENCE SUPPLY AND SOCIETAL 
NEEDS

There	can	be	many	heuristics	or	strategies	for	mixed-methods	or	qua-
litative	analysis	of	research	portfolios	depending	on	the	goals,	organiza-
tions	and	contexts	of	the	research	programs.	In	general,	it	involves	the	
comparison	of	 the	composition	of	a	portfolio	 (science	supply)	with	the	
distribution	of	desired	or	expected	outcomes	(societal	needs).	

Hage	 et	 al.	 (2007)	 provide	 a	 useful	 and	 pragmatic	 framework	 to	
qualitatively	assess	the	composition	of	a	portfolio.	The	key	questions	
to	be	posed	are:	“Where	to	invest?	What	capabilities	are	needed	and	
where?	Which	coordination	mechanism	should	be	used	and	where?”.	
Building	up	capabilities	for	a	certain	portfolio	focus	involves	thinking	
about	 the	 personal	 skills	 and	 technological	 instruments	 needed	 and	
providing	 training	 programs,	 whether	 new	 kinds	 of	 organizations	 or	
coordination	 activities	 are	 needed	 (e.g.	 new	 technology	 platforms).	
Emphasis	 in	capabilities	 reminds	us	 that	societal	 impact	 is	often	not	
achieved	directly	through	the	research	carried	out,	but	through	the	ca-
pabilities	created,	particularly	in	terms	of	human	resources	(Bozeman	
and	Rogers	2001).

In	portfolios	for	issues	around	large	scale	societal	problems	or	grand	
challenges,	it	will	be	particularly	important	to	pay	attention	to	coordina-
tion	mechanisms	between	different	arenas	of	research	–	whether	more	
basic,	applied,	commercialization,	etc.	The	ensemble	of	programs	or	poli-
cy	actions	within	a	given	R&D	portfolio	can	be	thought	as	the	‘policy	mix’	
that	will	implement	it	(Flanagan,	Uyarra	and	Laranja,	2011).

Under	 these	 conditions	 of	 ambiguity	 and	 contested	 nature	 of	 the	
goals	 (given	 multiple	 desirable	 outcomes)	 and	 high	 uncertainty,	 the	
analogy	with	the	financial	portfolios	breaks	down	to	a	large	extent	(Wal-
lace	and	Rafols,	2015).	The	techniques	reviewed	in	section	2	of	portfolio	
modelling	 can	 still	 play	 an	 important	 role	 at	 illuminating	 the	 value	 of	
diversity	and	seeking	positive	interactions	or	complementarity	between	
projects	 in	 resource	allocation.	However,	under	uncertainty	and	ambi-
guity	R&D	portfolio	analysis	can	be	particularly	helpful	as	a	tool	to	coor-
dinate	collective	reflexivity	on	the	goals	and	the	expected	outcomes	of	
research	programs.	For	example,	 in	agreement	with	calls	 for	mapping	
the	public	values	of	research	(Bozeman	and	Sarewitz,	2011)	and	respon-
sible	innovation	(Stilgoe	et	al.	2013),	R&D	portfolios	are	explored	by	the	
UK	BBSRC10	as	a	means	to	foster	“anticipation,	inclusion,	reflexivity	and	
responsiveness”	in	research	management	through	participatory	proces-
ses	(Smith	et	al.,	2016).

The	opening	up	of	portfolio	analysis	to	a	broader	set	of	participants	–	
from	scientific	experts	and	policy	maker	to	wider	forms	of	expertise	and	
lay	people—is	consistent	with	Pielke’s	(2007)	view	that	under	conditions	
in	of	high	uncertainty	and	lack	of	value	agreement,	one	cannot	separate	
analysis	and	decision-making	as	 two	separate,	consecutive	processes.	
Since	technical	assumptions	used	in	modelling	analyses	can	depend	ex-
perts’	values	and	can	be	biased	towards	quantifiable	evidence,	portfolio	
analysis	should	ideally	be	examined	by	diverse	stakeholders	bringing	in	
contrasting	perspectives	on	uncertainties	and	ambiguities.	In	this	way,	
it	 is	possible	 to	build-up	evidence-based	policy	making	while	 trying	 to	
include	those	sources	of	evidence	that	are	less	quantifiable,	formalized	
or	institutionalized	(Saltelli	and	Giampetro,	2017).	

Figure 1.	Types	of	knowledge	limitations	in	relation	to	project	management.	
Source:	Adapted	from	Stirling	and	Scoones	(2009).

10	 Biotechnology	and	Biological	Science	Research	Council.	
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Figure 2.	Relative	distribution	of	publications	related	to	obesity	over	various	topics.	
Source:	Cassi	et	al.	(2017).
Note: This	figure	illustrates	the	research	landscape	of	obesity.	The	obesity	portfolio	of	a	given	funding	agency	is	defined	by	its	distribution	of	topics	
over	this	landscape.	The	size	of	the	circles	is	proportional	to	the	number	of	publications	in	a	given	topic.	Colours	indicate	main	disciplines:	basic	biology	
(green,	left),	medical	research	(orange,	top),	public	health	and	social	sciences	(purple,	bottom	right).	

Appraisal of science supply
The	 first	and	paramount	question	 to	be	addressed	 in	portfolio	ma-

nagement	 is	 ‘Where	 to	 Invest’.	 The	contents	within	an	R&D	portfolio,	
which	will	define	the	options	or	choices	to	be	made,	can	be	understood	
from	different	perspectives.	Typically,	they	are	defined	in	terms	of	disci-
plines,	technologies,	application	or	problems	(Hage	et	al.,	2007;	p.	733).	
The	choice	of	the	specific	perspectives	used	is	very	important	as	it	will	
determine	the	type	of	priority	setting,	e.g.	whether	the	choice	is	among	

disciplinary	 topics	or	among	 types	of	problems.	Once	a	perspective	 is	
chosen	 with	 type	 of	 classifications	 (or	 ‘ontologies’)	 that	 describe	 the	
portfolio,	 the	 next	 step	 is	 to	 explore	 the	 distribution	 of	 research	 over	
categories,	for	example	with	a	cognitive	map	or	research	landscape,	as	
illustrated	 in	 Figure	 2.	 This	 allows	 to	 begin	 asking	 questions	 such	 as	
Where are there gaps? Where a small investment can make a noticeable 
impact?	(Hage	et	al.,	2007,	p.	734).
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about	societal	needs.	Health	is	an	important	exception	since	one	can	use	
public	estimates	on	burden	 in	 terms	of	years	 lost	due	 to	disease	 (e.g.	
DALYs	Disability	Adjusted	Life	Years)	or	in	terms	of	labor	or	healthcare	
costs	(Evans	et	al.,	2014;	Yegros	and	Rafols,	2018).	Increasing	availabi-
lity	of	digital	healthcare	 (big)	data	 is	quickly	enhancing	 the	possibility	
of	 making	 more	 fine-grained	 estimates	 of	 health	 needs.	 For	 example,	
the	NIH	shows	 the	comparison	between	 its	 research	expenditure	and	
disease	burden	in	a	dedicated	webpage.11	Also	in	the	case	of	agriculture,	
one	can	make	exploratory	estimates	of	‘revealed	demands’	on	the	bases	
of	data	on	crop	exports,	 imports,	cultivated	area,	 food	consumption	or	
processing,	and	crop	use	in	animal	feed	(Nature	Plants,	2015;	Ciarli	and	
Rafols,	2017).

Improvements	in	data	availability,	data	processing	and	science	map-
ping	have	resulted	in	major	advances	in	research	portfolios	visualization	
facilitating	the	task	of	portfolio	mapping.	These	advances	are	detailed	in	
Section	4	below.	Although	these	new	techniques	are	very	helpful,	they	
rely	on	decisions	on	classifications	which	often	have	important	effects	
yet	are	poorly	understood.	It	is	thus	important	to	keep	a	critical	eye	on	
classification	schemes	used.

Appraisal of societal needs or demands
The	other	key	 issue	 is	 to	map	societal	needs	or	preferences	about	

expected	research	outcomes.	This	is	possibly	the	most	challenging	factor	
in	portfolio	management.	Generally,	there	is	no	quantitative	information	

11	 https://report.nih.gov/info_disease_burden.aspx
12	 https://ec.europa.eu/programmes/horizon2020/en/h2020-section/scientific-panel-health-sph
13	 Established	in	2004	and	is	supported	by	the	UK	National	Institute	of	Health	Research	http://www.jla.nihr.ac.uk/
14	 The	distribution	of	resource	across	at	higher	levels	shaped	by	political	processes	of	budget	allocation	across	agencies	or	divisions,	is	beyond	the	scope	of	

this	study.

Figure 3.	Comparison	between	relative	disease	burden	and	associated	research	output	for	the	world.		
Source:	Yegros	and	Ràfols	(2018).	
Note:	Percentage	of	disease	burden	(in	blue,	left)	is	based	on	WHO	estimates	in	terms	of	Disability	Adjusted	Life	Years	(DALYs).	Percentage	of	research	
outputs	per	disease	(in	red,	right)	are	estimated	from	Web	of	Science	publications	using	as	disease	classification	MEDLine’s	Medical	Subject	Headings.	
Only	selected	categories	are	shown.	
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In	the	absence	of	data	on	societal	needs	or	demands	one	alternative	
is	to	use	scoring	and	multi-criteria	methods	such	as	those	listed	in	Sec-
tion	2.2.	However,	recent	science	policy	initiatives	point	towards	the	im-
portance	of	deliberative	processes	with	a	wide	participation	of	stakehol-
ders	(e.g.	the	agenda	developed	by	the	EC	Scientific	Panel	for	Health12).	
The	UK	James	Lind	Alliance13	is	an	example	of	a	program	of	stakeholder	
engagement	in	priority	setting	of	health	needs	for	specific	diseases.	

In	summary,	there	are	now	established	and	complementary	methods	
–	 including	 institutional	data,	mixed	approaches	such	as	multi-criteria	
methods,	and	stakeholder	deliberation	–	for	making	estimates	of	societal	
needs	and	preferences	regarding	research	outcomes,	even	if	results	may	
always	be	interpreted	as	controversial.

3.3 IMPLEMENTING PROCESSES OF R&D PORTFOLIO 
APPRAISAL

R&D	 portfolio	 analysis	 can	 be	 used	 as	 a	 heuristic	 tool	 to	 appraise	
research	priorities	against	societal	needs	or	demands.	It	should	be	no-
ted	that	the	perspective	on	research	portfolios	focuses	at	program	level	
within	agencies,	institutes	or	divisions.14	Various	agencies	are	already	
using	technical	tools	of	portfolio	analysis	for	reporting	and	information	
purposes,	 generally	 based	on	 publication	 and	 funding	 data.	However,	
R&D	portfolio	analysis	requires	not	only	various	technical	efforts,	but	ins-
titutional	learning	at	implementation	(Hellström	et	al.,	2017).	

On	the	basis	of	an	experience	 in	the	UK	BBSRC,	Robert	Smith	and	
colleagues	 (2016)	 propose	 four	 management	 stages	 for	 implementing	
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Data processing and classifications
Data	processing	and	classification	is	often	the	most	opaque	technical	

step	in	portfolio	analysis.	However,	it	deserves	careful	attention	since	the	
use	of	specific	classification	schemes	and	the	subsequent	categorization	
of	projects	has	major	implications.	Large	scale	disciplinary	classifications	
are	based	on	journal	classifications	offered	by	data	providers	such	as	the	
Web	of	Science	or	Scopus,	which	show	 important	differences	 (Rafols,	
Porter	and	Leydesdorff,	2010).	In	the	last	decade,	more	fine-grained	and	
thematically	accurate	classifications	based	in	article-level	classifications	
have	been	developed	 (Waltman	and	Van	Eck,	2012;	Klavans	and	Boy-
ack,	2017).	However,	these	classifications	rely	on	citation	data	and	are	
thus	problematic	for	grants.	Co-word	maps	(Ciarli	and	Rafols,	2017)	and	
new	semantic	algorithms,	such	as	topic	modelling	(Blei,	2012),	allow	the	
construction	of	research	landscapes	and	portfolios	using	only	text	(e.g.	
Cassi,	2017).		The	robustness	of	these	semantic	methods	is	yet	open	to	
debate	(Leydesdorff	and	Nerghes,	2017).

Visualizations
Novel	visualisation	techniques	greatly	facilitate	the	portrayal	of	cog-

nitive	landscape	and	social	networks	in	which	the	projects	of	portfolios	
are	embedded.	The	literature	is	rife	with	examples	of	visualization	tech-
niques	 which	 offer	 a	 portfolio	 view	 of	 projects	 (see	 Börner’s	 scimaps.
org),	as	visualization	tools	such	as	VOSviewer	or	Gephi	become	easier	to	
use.	These	maps	are	useful	for	mapping	purposes	–	portfolio	spread	and	
an	overall	picture	of	the	relationship	to	strategic	research	objectives	of	
the	institution	–	which,	in	turn,	are	more	consistent	with	how	decision	
makers	 conceptualize	 qualitative	 traits	 in	 their	 own	 judgement.	 Wea-
knesses	 include	 the	potential	 lack	of	 stability	of	visualization	and	 that	
these	techniques	do	not	generally	address	portfolio-level	issues	such	as	
project	or	 thematic	 relationships	and	synergies,	although	 it	 is	 feasible	
(e.g.	Rafols	et	al.	2012).	

5. CONCLUDING REMARKS
The	use	of	 research	portfolios	 in	science	and	 innovation	policy	de-

pends	on	the	type	of	research	and	policy	context.	In	cases	where	there	is	
manageable	degree	of	uncertainty	and	some	value	consensus,	one	can	
apply	modelling	techniques.	In	cases,	with	high	uncertainty	and	lack	of	
consensus	on	agreement	on	goals,	portfolio	analysis	can	feed	into	and	
enrich	qualitative	processes	of	priority	setting.	

A	set	of	conclusions	emerges	from	our	discussion	on	R&D	portfolio	
modeling:

1.	 It	 is	 feasible	 to	 estimate	 the	 risk	 and	 potential	 return	 of	 ap-
plied	 R&D	 projects.	 However,	 discounted	 cash	 flow	 methods	
(NPV)	are	 increasingly	 recognized	as	 inadequate	 in	character-
izing	public	applied	R&D	investments,	much	as	they	have	been	
recognized	in	the	private	sector	for	some	time	now.	Alternative	
methods	 such	 as	 ‘real	 options’	 allow	 better	 appraisal	 of	 the	
value	of	R&D	management	flexibility	in	the	presence	of	risk	and	
of	the	differential	effects	on	each	R&D	project	depending	on	the	
level	of	risk	and	the	size	of	the	upside	payoff.	

portfolio	deliberation	participation	in	funding	agencies.	The	first	phase	
involves	clarifying	the	aim	and	scope	of	stakeholder	participation.	The	
second	phase	mobilizes	internal	human	resources	in	the	agency	in	order	
to	 understand	 the	 scientific	 topics	 of	 the	 portfolios	 and	 the	 expected	
societal	 outcomes.	 The	 third	 phase	 involves	 a	 critical	 analysis	 of	 the	
knowledge	base,	while	phase	four	identifies	the	stakeholders	to	partici-
pate.	The	deliberation	process	can	follow	methods	thoroughly	tested	in	
engagement	practices.

During	the	process	of	portfolio	analysis	aimed	at	funding,	one	should	
also	be	aware	that	public	funding	is	only	one	of	the	determinants	of	de 
facto	 research	priorities.	Other	factors	having	major	 influences	 include	
private	funding,	preferences	(biases)	implicit	in	research	evaluation,	and	
institutional	goals,	particularly	in	mission-oriented	organizations	funded	
via	block	grants	(such	as	health	research	centers	or	agriculture	institu-
tes)	(Wallace	and	Rafols,	2016).	

4. DATA AVAILABILITY, 
PROCESSING AND 
VISUALIZATION OF PORTFOLIOS

Government	 policies	 of	 data	 transparency	 and	 accountability	 as	
well	 as	 technical	 advances	 in	 data	 availability,	 processing,	 classifi-
cation	and	visualization	are	progressively	facilitating	the	quantitative	
analysis	of	research	portfolios.	However,	these	developments	are	still	
in	early	phase	and	portfolio	analysis	has	yet	to	overcome	some	tech-
nical	hurdles.	For	example,	a	report	by	the	Rathenau	Institute	notices	
that:

“One of the most important initial results of this study was our ob-
servation that there is a major shortage of hard data on the allocation of 
research funding. That shortage makes it virtually impossible to develop 
informed policy, estimate policy effects and know whether the priorities 
set by a funding body will have an impact.” 	(Koier	et	al,	2016,	p.11)

In	spite	of	these	difficulties,	the	technical	support	for	portfolio	ana-
lysis	 is	quickly	advancing.	We	present	below	developments	 in	 terms	
of	data	availability,	processing	and	visualization	following	the	steps	in	
knowledge	domain	analysis	(Borner,	Chen	and	Boyack,	2003,	p.	189).	

Data availability and infrastructure
Knowledge	infrastructure	of	project	funding	is	now	publicly	availab-

le	and	keeps	improving.	US	StarMetrics15	(with	Federal	Reporter)	or	the	
UK	Gateway	to	Research16	contain	details	of	publicly	 funded	research,	
allowing	 large	 scale	 analysis	 of	 the	 performers,	 the	 contents	 and	 the	
contexts	of	research	projects.	Data	providers	such	as	the	Web	of	Science	
now	include	acknowledgement	of	publications	since	2009,	though	the	
data	is	based	on	self-reporting	and	has	limitations	(Costas	and	Van	Lee-
uwen,	2012).	 Information	services	analysing	these	data	are	now	being	
offered	by	academic	analysts	(e.g.	at	universities	in	Indiana,	Leiden,	or	
Montréal)	 and	 consultancies	 (e.g.	 ChalkLabs,	 SciTech	 Strategies	 and	
Uber	Research).	Funding	agencies	such	as	the	NIH	are	creating	internal	
information	infrastructure	and	capabilities	to	manages	portfolios	(Srivas-
tava	et	al.,	2007;	Haak	et	al.,	2012).

15	 https://www.starmetrics.nih.gov/
16	 gtr.rcuk.ac.uk
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demands	for	cases	without	agreement	on	program	goals,	and	
when	uncertainty	is	rampant.

Finally,	while	not	treated	explicitly	in	this	report	due	to	space	limita-
tions,	“big	data”	exploiting	unconventional	sources	of	information	may	
hold	a	big	promise	in	terms	of	estimating	not	easily	monetized	goals	of	
public	R&D	programs,	thus	deserving	research	attention.
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ABSTRACT

The	focus	of	this	paper	is	to	reflect	on	the	issue	of	“impact”	of	
R&I	in	the	agro-food	and	bio-economy	domain	(AF-BE)	–	fields	
that	have	a	long	tradition	for	such	concerns.	However,	the	re-

levant	approaches	have	changed	over	time	due	e.g.	to	technical	deve-
lopments,	globalization	and	related	changes	and	preferences	in	society	
at	large.	Accordingly	the	respective	features	of	impacts	-	and	connected	
indicators	to	assess	them	-	have	to	find	new	forms	as	well.	These	con-
siderations	are	clearly	 seen	 in	 the	 implementation	of	 the	SDGs	within	
the	chosen	domain.	The	 resulting	needs	 for	R&I	policy	and	connected	
impacts	in	the	AF-BE	fields	are	discussed.

1. INTRODUCTION
The	 issue	of	“impact”	 in	 relation	 to	national	and	EU-level	 research	

and	innovation	has	been	present	for	quite	some	time,	but	attention	 in	
policy	circles	has	gradually	increased	year	by	year	often	targeting	spe-
cified	policy	aims.	 It	 is	 a	 common	procedure	 to	assess	 investments	 in	
research	-	not	least	in	fields	of	applied	research	which	rely	heavily	on	the	
innovation	capacity	with	regard	to	new	technologies.	This,	includes	in-
tegrating	technologies	developed	in	other	fields	in	an	innovative	way	as	
well	as	structural	innovations	(e.g.	institutional	and	organizational)	-	to	
increase	efficiency	and	competitiveness	in	a	given	sector.	These	conside-
rations	have	since	long	had	an	important	role	when	formulating	research	
policy	at	European	and	national	 levels	 in	agro,	 food	and	bio-economic	
fields	(also	involving	forestry	and	fisheries).	This	research	and	innovation	
domain	is	at	the	focus	of	this	paper,	both	providing	a	brief	outline	of	the	
tendencies	within	these	realms,	but	also	as	a	contribution	to	the	more	
general	debate	about	the	use	and	role	of	such	considerations	in	research	
and	innovation	policy,	i.e.	about	“impact”	at	large.

2. BACKGROUND
After	WW	II	–	and	onwards	–	promoting	food	production	and	secu-

ring	availability	were	the	overriding	policy	aims	in	Europe	with	a	strong	
focus	on:	

a.	the	 optimization	 of	 the	 production	 systems,	 based	 on	 crop	
production	 as	 well	 as	 animal	 production,	 including	 their	
relationship	 to	 varying	 conditions;	 This	 traditional	 field	 is	
characterized	by	pin	pointedly	identified	research	and	innovation	
objects	 often	 related	 to	 optimization	 of	 various	 parts	 of	 a	
production	 systems,	 e.g.	 crop	 development,under	 certain	 soil	

conditions	or	new	efficiencies	related	to	animal	production	and	
connected	animal	health	aspects.	Not	least	quickly	expanding	
micro	 biological	 and	 genetic	 methodological	 capacities	 have	
been	 strong	 drivers	 for	 innovation	 and	 associated	 impacts	
in	 these	 fields.	 Many	 of	 these	 types	 of	 results	 of	 research	
and	 innovation	 efforts	 have	 been	 brought	 into	 farm	 practice	
through	 specifically	 designed	 agricultural	 knowledge	 and	
innovation	structures	organized	at	national	and	regional	levels.	
These	 tools	and	mechanisms	are	 still	 valid,	 but	 in	a	modified	
way	since	the	character	of	the	challenges	for	the	sector	have	
expanded	 over	 the	 decades	 and	 thus	 targets	 have	 changed	
accordingly.	New	and	partially	different	research	and	innovation	
backgrounds	have	come	into	the	picture,	and	thus	also	partially	
new	 targets	 and	 methods	 have	 been	 needed	 such	 as	 those	
outlined	below:	

b.	the	 maintenance	 of	 the	 resilience	 of	 these	 systems	 facing		
changing	 weather	 and	 climate	 conditions,	 water	 availability	
and	pest	infestations	and	diseases.

c.	 the	consideration	of	the	systemic	inter	sectoral	connectivity	of	
the	 agro-food	 and	 bio-economy	 fields,	 e.g.	 with	 energy,	 land	
use,	food	and	health	domains.

d.	the	 relation	 between	 agricultural	 activities	 and	 their	 societal	
embedding,	 i.e.	 trade,	 socio-economic	 aspects,	 consumer	
behavior,	urban-rural	connections	in	planning	etc.	

There	has	been	a	growing	interest	in	all	these	categories.	

3. GRAND CHALLENGES – 
EMERGING INTEREST ARENAS

Due	to	the	quickly	expanding	need	to	address	“the	grand	challenges	
of	our	times”	–	a	strong	interest	has	grown	to	invest	in	research	explo-
rations	of	large	webs	of	phenomena	such	as	climate	change	(e.g.	IPCC,	
2018);	tightening	supplies	of	energy,	water	and	food;	public	health	and	
pandemics	and	herby	widening	their	general	understanding	and	injec-
ting	new	and	fresh	perspectives	into	the	sector	related	research.	This	has	
also	become	a	very	important	part	of	the	EU’s	research	strategy	during	
the	last	decade	(not	least	after	the	Swedish	EU	presidency	conference	
with	the	Lund	declaration,	2009).	One	exemplification	on	how	research	
in	the	traditional	arena	of	food	and	agriculture	is	changing	is	demonstra-
ted	through	its	presence	as	a	central	part	of	the	new	bio-based	economy	
concept	and	ongoing	reflections	about	emerging	possibilities	of	a	circu-
lar	economy.	These	arenas	are	examples	of	quickly	expanding	efforts	in	
binding	 together	all	 sorts	of	considerations	about	bio-based	 resources	
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on	land	(including	both	agriculture	and	forestry)	as	well	as	of	the	aquatic	
environments.	In	the	following	some	examples	are	indicated:

a.	the	new	connections	as	e.g.	the	link	between	food	and	forestry		
domains	 are	 introducing	 food	 (and	 feed)	 possibilities	 from	
forestry	products	–	or	as	new	types	of	support	functions	to	the	
food	industry	by	increasing	systemic	recycling	from	one	domain	
to	another	(Sandeep,	2018).	

b.	the	 innovations	 due	 to	 digitalization	 and	 various	 forms	 of	
computer	 guided	 “precision	 farming”	 and	 evolving	 artificial	
intelligence	 (AI)	 practices	 are	 providing	 an	 expanding	 set	 of	
new	tools	-	but	also	new	challenges

c.	 the	above	described	considerations	are	also	embedded	in	new	
challenges	in	regional	development	when	re-connecting	urban	
and	 rural	 relations	 in	 new	 forms	 (e.g.	 more	 urban	 oriented	
food	 production	 lines)	 (Svedin	 and	 Liljenstrom,	 2018).	 As	 an	
overriding	 reflection	about	 these	and	other	new	aspects	with	
regard	 to	 this	particular	 field	of	R&I	 it	 could	be	 said	 that	 the	
appropriate	style	and	balance	has	to	be	discussed	between	on	
the	one	side	finding	more	specific	strict	targeting	in	relation	to	
pin	pointed	research	and	innovation	objects	-	and	on	the	other	
hand	widening	the	exploration	about	the	contexts,	drivers	and	
transformative	features	of	broad	sets	of	phenomena.	

4. DIFFERENT AIMS WITH 
REGARD TO “IMPACT 
IDENTIFICATION”

The	balance	issue	in	a	policy	sense	has	implications	for	the	conside-
rations	about	how	to	handle	quite	diverse	forms	of	ambitions	and	targets	
–	also	in	terms	of	potential	impacts.

4.1. “IMPACT” IN TERMS OF PIN-POINTED EFFICIENCY 
DRIVEN RESEARCH TARGETS

	The	more	partially	targeted	aims	of	a	technical	nature	have	as	research	
and	innovation	objectives	a	different	character	than	many	of	the	syste-
mic	oriented	 ‘grand	challenges’	 targeted	ones.	Concerning	pin-pointed	
research	efforts	e.g.	the	technology	readiness	level	(TRL)	scale	has	been	
employed	to	provide	a	structure	to	the	innovation	efforts	and	processes	in	
the	EU	framework	program	Horizon	2020	(European	Commission,	2014).	
Concerning	the	AF-BE	domain	–	where	several	players	contribute	to	the	
introduction	of	an	innovation	–	the	scale	helps	to	clarify	their	respective	
positions	in	the	range	from	concept	to	adoption.	This	method	could	also	
help	to	define	the	competencies,	funding	mechanisms,	drivers	and	delive-
rables	related	to	each	position	on	the	TRL	scale.	Thereby	it	could	be	used	
to	highlight	cooperation	opportunities	between	different	types	of	actors	
and	the	management	of	those	opportunities.	Thus	the	TRL	scale	can	help	
researchers	to	define	the	‘end-users’	of	their	future	research	results	and	
to	clarify	which	type	of	partners	they	should	collaborate	with	to	achieve	
the	highest	and	most	 relevant	 impact	with	 their	 respective	 research	 in	
order	to	solve	e.g.	a	particular	technological	bottleneck	or	develop	an	in-
novative	procedure	for	increased	efficiency.	It	could	thus	also	be	used	as	
a	means	to	illustrate	more	clearly	to	a	variety	of	research	funders	what	
the	particular	contribution	could	be	in	terms	of	intended	impacts.	

4.2 “IMPACT” IN TERMS OF EX-ANTE CONSIDERA-
TIONS  

The	broad	systemic	oriented	objects	of	inquiry	are	different	in	terms	
of	aims,	 institutional	embedding,	as	well	 as	 the	 style	of	methods	and	
approaches	applied.	Consequently,	there	is	a	strong	need	for	further	de-
velopment	of	indicators	of	relevant	impacts	in	all	the	traditional,	but	in	
particular	also	with	regard	to	the	more	recently	emerged	and	emerging	
cross	linked	phenomena	since	all	these	areas	of	concern	have	different	
criteria	 of	 success	 and	 failure.	 Target	 setting	 for	 impact	 is	 a	 constant	
process	where	obtained	knowledge	in	the	form	of	achieved	results	and	
development	of	new	and	emerging	 technologies	 from	earlier	develop-
ment	cycles	are	 the	basis	 for	 the	next	step	of	 target	setting	and	stra-
tegizing.	Therefore	the	question	of	impact	can	be	looked	at	either	from	
an	 ‘ex–ante’	 or	 ‘ex-post’	 position.	 In	 the	 case	of	an	ex-ante	approach	
“impact”	means	“potential	impact”	and	thus	depends	on	what	priorities	
will	be	 taken,	which	strategies	are	set	 in	motion	and	which	decisions	
are	 made	 that	 will	 influence	 the	 development	 of	 a	 particular	 outlined	
research	program	(at	different	institutional	levels:,	subnational,	national,	
European	and	global).	Hence	it	will	influence	the	opportunities	of	tech-
nological	development	 in	a	certain	field	 in	various	ways	depending	on	
design,	operational	approaches	and	context.	It	also	might	influence	the	
management	of	future	research	institutions	and	the	systemic	effects	fra-
ming	entire	sub-branches	of	a	certain	policy	complex.	Thus	a	research/
innovation	proposal	needs	to	consider	what	could	be	addressed	immedi-
ately	and	what	is	less	urgent,	e.g.	with	reference	to	various	measures	to	
handle	alternative.	In	the	operational	ex	ante	phase	the	selection	of	key	
research	and	 innovation	structures	to	 investigate	the	prioritized	 issues	
are	of	strong	importance.	They	will	define	what	the	chances	are	that	a	
certain	framing	of	a	systemic	challenge	can	deliver	adequate	answers	
in	a	solution	oriented	manner	and	at	the	right	time.	They	will	also	influ-
ence	what	kind	of	measures	and	structures	are	needed	to	interact	with	
stakeholders	and	how	to	disseminate	possible	outcomes	(which	activity	
potentially	might	need	its	own	financing).	

4.3 EX-ANTE AND FORESIGHT EFFORTS

In	 the	 last	 decades	 ‘foresights’	 have	 become	 an	 important	 tool	 to	
scan	and	define	 the	overarching	 issues	and	concerns	 that	need	 to	be	
addressed	and	can	be	used	 to	create	a	common	prioritizing.	 It	 is	usu-
ally	 the	 research	policy	community	 together	with	 research	 institutions	
and	with	other	 important	actors	and	stakeholders	 -	often	 industry	but	
also	civil	society	representations	-	 that	are	part	of	 the	process.	Within	
the	broader	agro	food	and	bio-economy	field	for	example	a	series	of	fo-
resights	 have	 been	 conducted.	 Some	 have	 been	 driven	 by	 EU	 related	
bodies	as	the	Standing	Committee	of	Agricultural	Research	(SCAR)	(e.g.,	
the	EU-SCAR	3rd	foresight	report	in	2011	and	the	4th	in	2015	and	the	EU/
JRC	Science	and	Policy	reports	 (e.g.	“Global	Food	Security	2030	–	As-
sessing	trends	with	a	view	to	future	EU	policies”,	2015)	.	At	the	global	
level	studies	conducted	by	UN	related	bodies	could	be	exemplified	(e.g.	
FAO,	“The	future	of	food	and	agriculture	–	Trends	and	challenges”,	2017)	
and	the	OECD	(e.g.	“Alternative	futures	for	Global	Food	and	Agriculture”,	
2016).	These	 types	of	bodies	undertake	 regularly	such	scanning	as	do	
national	bodies	(e.g.	UK	Government	Office	for	Science:	“The	Future	of	
Food	and	Farming”,	2011)	 (and	 the	 Irish	 research	body	Teagasc	study	
from	2016:	“Teagasc	Technology	Foresight	2035”).	 In	all	 these	studies	
the	central	aim	is	to	define:	
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•	 What	are	the	core	issues?	
•	 What	are	the	major	drivers?		
•	 Who	are	the	key	actors?	
Foresights	are	used	as	an	instrument	to	reflect	on	the	most	pressing	

challenges	at	 the	 respective	 level	of	 investigation	and	 the	 type	of	 im-
pacts	being	of	interest.	

4.4 EX-POST ISSUES WITH REGARD TO AGGREGATES

In	the	case	of	an	ex-post	approach	the	point	of	departure	is	the	as-
sessment	of	a	set	of	already	created	aggregates	of	research	and	inno-
vation	investments	and	institutionalizations	that	have	been	materialized	
within	a	certain	past	time	frame,	e.g.	somewhat	longer	than	the	length	
of	a	“normal”	 research	program	at	national	and	European	 level	evalu-
ating	 the	 various	 impacts	on	 society	achieved	by	 the	particular	 selec-
ted	set	of	activities.	It	is	important	to	note	that	it	is	not	easy	to	identify	
immediately	 any	 profound	 impact	 within	 a	 short	 time	 frame	 after	 the	
formal	end	of	 the	activities	under	scrutiny,	 in	particular	not	any	chan-
ges	of	a	transformative	kind	that	influence	the	ways	things	will	be	done	
differently	or	how	structures	deeply	have	been	transformed.	Therefore	
evaluation	investigations	have	to	be	undertaken	in	a	sequence	of	steps	
(e.g.	after	3-5-10	years)	that	map	and	put	in	perspective	what	have	been	
the	outcomes	and	why	or	why	not	the	initial	aims	were	achieved.	Strong	
reflection	capacities	are	required	and	structures	have	to	be	available	to	
make	such	reflections.	Causality	flows	for	research	investments	have	to	
be	investigated,	i.e.	comparing	the	reasoning	at	the	input	side	why	cer-
tain	 impacts	at	 that	 time	were	expected	 (given	the	organizational	and	
financial	set	up)	with	the	outcome	much	later.	This	should	also	explore	
something	about	the	societal	dynamics,	i.e.	through	which	efforts	aiming	
for	some	transformational	steps	 later	emerged	as	manifested	changes	
(including	non	intentional	ones).	Numerous	evaluation	and	assessment	
reports	of	research	programs	at	national	as	well	as	European	level	(e.g.	
H2020	Interim	Evaluation,	2018)	are	based	on	such	ex-post	approaches.	
However	 they	 are	 often	 conducted	 as	 mid-	 and	 end-term	 evaluations	
and	therefore	do	not	catch	the	longer-term	impacts	-	neither	those	inten-
ded	nor	the	undesired	ones	–	thus	being	beyond	the	immediate	research	
results	(including	processes	and	management).	One	example	for	a	sys-
tematic	approach	 to	map	 impact	against	 investment	 (financial	as	well	
as	intellectual)	at	a	longer	term	is	the	“asirpa”	approach	developed	by	
INRA	to	assess	the	institution’s	research	efforts	against	socio-economic	
impact	gained	(M.	Matt	et	al.,	2017).	

5. THE IMPLEMENTATION OF THE SDGs – IMPACTS 
WITHIN A GLOBAL CONTEXT

Since	 the	 UN	 adopted	 the	 global	 Sustainable	 Development	 Goals	
(SDGs)	for	the	period	until	2030	and	beyond	up	to	2050,	these	have	be-
come	a	core	concept	of	European	and	national	funding	strategies	within	
a	global	context.	Science,	technology	and	research	within	the	field	of	the	
bio-economy	and	the	agro,	food,	aqua,	and	forest	sector(s)	are	key	me-
ans	to	the	overall	implementation	of	the	SDGs	and	thus	provide	ways	to	
reach	these	goals.	One	particularity	of	the	sector	under	discussion	in	our	
context	is	that	it	both	provides	challenges	to	some	of	the	SDGs,	but	also	
at	the	same	time	is	vital	to	the	possibility	to	reach	many	of	these	other	
goals.	As	the	SDGs	are	interlinked	in	many	ways	and	are	operating	at	dif-
ferent	levels,	their	implementation	calls	for	scientific	and	technological	

solutions	that	match	such	considerations.	There	are	and	will	be	a	mul-
titude	 of	 actors	 with	 different	 interests,	 perceptions	 and	 backgrounds	
involved	in	the	process	-	also	at	different	levels	(IIASA,	2018).	A	systems	
approach	to	sustainable	agriculture	needs	to	be	further	developed	in	the	
service	of	finding	overarching	solutions	in	the	SDG	context.	It	should	take	
into	account	the	diversity	of	interactions	among	humans	and	the	envi-
ronment,	so	much	at	the	needed	core	of	the	considerations	for	the	future	
of	the	agricultural	sector.	Such	reasoning	is	reflected	e.g.	in	a	paper	by	
Patrick	Caron	et	al.	(2018)	looking	at	food	systems	to	ensure	sustainable	
development	since	they	link	climate,	agriculture	and	food.

The	challenge	how	to	measure	impact	in	such	a	broader	frame	has	
to	be	given	much	and	extended	attention.	A	first	step	is	to	find	relevant	
impact	 indicators	 for	 the	 different	 levels.	 But	 the	 reflection	 has	 to	 go	
beyond	 the	multi	 layered	analysis	since	complex	systems	are	dynamic	
and	technological	developments	and	their	societal	framings	-	depending	
on	context	-	might	temporally	have	to	be	strongly	in	tune	with	the	dy-
namic	requests	of	the	solutions,	as	e.g.	the	climate	challenges	so	clearly	
demonstrate.	Follow-up	questions	are

•	 How	to	adapt	–	and	even	construct	-	relevant	indicators	when	
new	 practices	 are	 starting	 to	 be	 established	 and	 new	 know-
ledge	is	emerging?	

•	 How	to	ensure	that	policies	focusing	on	global	priorities	such	
as	the	SDGs	do	consider	that	these	needed	actions	may	have	
unintended	or	unexpected	consequences	 in	an	array	of	other	
sectors	than	those	connected	with	agriculture?	

6. CONCLUDING REMARKS
Thus	systems	considerations	have	to	be	kept	in	mind	as	well	as	the	

various	effects	on	regional/local	realities	in	a	globalized	world;	also	the	
multiple	functions	of	and	impacts	from	agriculture	with	regard	to	socio-
economic	and	ecological	resilience	need	to	be	highlighted.	Research	and	
innovation	strategies	have	to	take	all	these	aspects	into	account.	Thus	
there	is	a	need	for	a	much	broader	array	of	disciplines	and	transdiscipli-
nary	efforts	to	be	engaged.	In	addition	new	types	of	project	partners	are	
called	for	in	service	of	new	research	approaches.	In	this	context	a	few	
principal	questions	need	to	be	addressed:	

•	 How	to	integrate	an	increased	reflexivity	capacity	into	the	over-
all	research	system?

•	 How	to	mobilize	a	sufficiently	broad	set	of	relevant	actors?
•	 How	to	understand	the	different	roles	of	actors?
•	 How	could	we	create	relevant	frameworks	of	exploration	of	these	

issues	and	provide	mechanisms	for	societal	experimentation?
At	the	same	time	also	strategic	funding	has	to	reflect	these	needs.	

Policies	 have	 to	 be	 designed	 and	 implemented	 that	 permit	 the	 mobi-
lization	of	 the	necessary	 innovative	capacities.	Also	 there	 is	a	need	to	
enhance	reflective	processes	around	these	systemic	concerns	in	the	re-
search	community	at	 large.	This	also	 implies	 finding	new	platforms	 to	
address	the	design	aspects	of	relevant	assessment	processes.	With	the	
formulation	of	the	grand	challenges	at	European	level	and	the	adoption	
of	the	2030	UN	Agenda	for	Sustainable	Development	at	global	level	the	
systemic	and	nexus	based	policy	targets	have	become	more	widely	-	but	
not	totally	-	accepted,	as	has	the	understanding	that	research	approa-
ches	and	programs	have	to	reflect	these	concerns.	However,	traditional	
research	areas	are	still	of	continued	importance,	although	new	metho-
dologies	and	approaches	need	to	be	developed	also	for	their	purposes.	
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The	necessary	indicators	to	measure	transformational	progress	are	still	
underdeveloped	and	need	much	more	methodological	thought,	practice	
development	and	new	institutional	innovations	and	strategic	support.
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ABSTRACT

The	concept	of	“societal	impact”	has	in	the	recent	decades	star-
ted	to	play	a	defining	role	in	the	(political)	debate	on	the	position	
of	R&I	and	science	funding.	In	this	paper,	we	add	to	this	debate	

by	exploring	researchers’	perspectives	on	the	impact	of	their	participati-
on	in	research	networks.	We	discover	that	these	perspectives	can	differ	
between	researchers	in	different	roles	and	career	stages,	and	that	these	
perspectives	do	not	always	correspond	with	“linear”	perspectives	on	so-
cietal	impact.	We	conclude	that	impact	assessment	might	benefit	from	
a	more	comprehensive	 focus,	with	an	equal	 focus	on	defining	project	
elements.

INTRODUCTION
The	last	decennia	have	seen	somewhat	of	a	shift	in	the	relationship	

between	science	and	society	(see	Mostert	et	al.,	2010;	Bornmann,	2013).	
There	have	been	several	different	ways	to	describe	this	shift,	each	with	
its	own	particular	focus:	for	example,	the	“Triple	Helix”	model	focusses	
on	shifting	institutional	arrangements	in	knowledge	production	(Leydes-
dorff	and	Etzkowitz,	1998;	Etzkowitz	and	Leydesdorff,	2000).	Meanwhile,	
“Mode	2	knowledge	production”	sees	a	paradigm	shift	amongst	the	prin-
cipal	actors	of	knowledge	production	(Gibbons,	2000;	Hessels	and	van	
Lente,	 2008),	 while	 “post-normal	 science”	 focusses	 on	 the	 somewhat	
broader	question	of	a	shifting	relationship	between	science	and	society	
(Ravetz,	1999).	While	 the	 respective	perspectives	of	 these	approaches	
–	as	well	as	their	envisaged	consequences	–	differ,	they	all	have	in	com-
mon	that	they	question	the	traditional	role	of	science	as	solely	focussed	
on	scientific	production.	Summarizing:	the	“old”	idea	of	science	as	rela-
tively	isolated	from	society-at-large	and	as	a	linear	producer	of	scientific	
output	is	replaced	by	a	somewhat	“messier”	model	of	science	having	a	
deeper	interaction	with	other	parts	of	society.

This	shift	 in	perspective	has	not	only	been	extensively	discussed	in	
the	“science	on	science”,	but	has	also	seen	extensive	follow-up	in	policy-
making,	notably	through	the	idea	of	“societal	impact”	(Bornmann,	2013).	
Traditionally,	“impact”	in	research	was	perceived	by	the	community	as	
focussed	on	science:	hence	the	term	“impact	factor”	and	related	metrics,	

like	 the	 h-index	 (Hicks	 et	 al.,	 2015).	 Yet,	 as	 some	 authors	 argue,	 this	
might	 leave	us	with	research	which	 is	not	necessarily	the	most	useful	
to	all	societal	stakeholders.	As	Nightingale	and	Scott	(2007,	pp.	543)	put	
it:	“Long-term changes in knowledge production can produce mismatches 
between the research society requires and the research society produ-
ces”.	Moreover,	the	“traditional”	perspective	with	a	great	emphasis	on	
scientific	metrics	has	also	seen	validity	issues,	for	example	concerning	
self-citation	(e.g.	Fowler	and	Aksnes,	2007).

The	concept	of	societal	impact	comes,	however,	with	its	own	particu-
lar	issues.	First,	there	is	no	particular	encompassing	definition	of	societal	
impact	which	goes	beyond	the	definition	that	societal,	economic	or	eco-
logical	goals	are	(ultimately)	served	by	the	proceedings	of	research.	Mo-
reover,	 when	 stakeholders	 from	 different	 backgrounds	 are	 specifically	
asked,	they	appear	to	have	very	different	concepts	in	mind	concerning	
societal	 impact	 (Van	der	Weijden	et	el.,	2012).	Second,	and	partially	a	
consequence	of	the	first	issue,	there	is	no	structured	way	of	measuring	
societal	impact	which	goes	beyond	case	studies,	either	in	a	comparative	
or	in	a	stand-alone	form	(e.g.	Bell	et	al.,	2011).	These	two	related	limi-
tations	have	consequences	for	the	role	of	impact	in	the	daily	practice	of	
research,	especially	where	it	concerns	research	evaluation.	Societal	im-
pact	(or	just	“impact”)	has	come	to	play	a	major	role	in	the	evaluation	of	
proposals	of	research	projects	(Holbrook	and	Frodeman,	2011).	Yet,	due	
to	a	lack	of	standards	concerning	what	“impact”	actually	implies,	there	
is	a	threat	that	evaluators	will	struggle	to	hold	descriptions	of	(potential)	
impact	in	research	proposal	to	a	uniform	yardstick.	Similar	problems	of	
definition	 and	 measurement	 can	 complicate	 ex	 post	 evaluation	 of	 the	
success	and	impact	of	research	projects.

Two	broad	types	of	potential	solutions	to	this	 lack	of	both	concep-
tualisation	and	measurement	of	“societal	impact”	have	been	proposed.	
A	 first	 strain	 of	 thinking	 emphasises	 the	 innate	 link	 between	 science	
and	societal	values.	In	other	words:	science	is	not	funded	by	the	public	
for	 the	 very	 sake	 of	 performing	 science,	 but	 rather	 because	 ultimate-
ly,	science	serves	societal	goals.	Hence,	these	societal	goals	should	be	
debated	and	ultimately	pronounced,	and	“societal	impact”	should,	as	a	
consequence,	be	measured	as	the	extent	to	which	scientific	programs	
contribute	 to	 these	goals.	 This	 “public	 values”	perspective	proposes	a	
strong	conceptualisation	of	societal	impact,	based	upon	values,	and	de-
duces	the	measurement	from	this	concept	(Bozeman	and	Sarewitz,	2005;	
Sarewitz	and	Pielke,	2007).	
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COST	 Action	 participants	 do	 not	 only	 vary	 in	 the	 role	 they	 play	 in	
their	respective	Action	networks,	but	also	in	the	places	they	occupy	in	
the	broader	system	of	research	and	innovation.	COST	Action	participants	
differ	in	age	from	the	mid-twenties	all	the	way	up	to	the	high	sixties.	And	
while	age	might	not	be	a	perfect	proxy	for	the	career	stage	of	individual	
researchers,	on	average	we	expect	younger	researchers	to	differ	in	their	
expectations	and	effective	application	of	networking	 tools	when	com-
pared	to	more	advanced	age	cohorts.	Researchers	 in	an	earlier	career	
stage	 might	 have	 a	 different	 view	 on	 how	 COST	 Actions	 impact	 both	
their	own	research	and	the	research	in	their	field	at-large.	This	leads	to	
our	second	expectation:

Expectation II: Researchers who are earlier in their career might 
have a different perspective on impact than researchers who are 
more advanced in their career

Finally,	COST	Actions	mostly	involve	researchers	with	a	background	
in	higher	education	and/or	academic	research,	but	they	also	incorporate	
participants	from	other	backgrounds,	notably	from	government	agenci-
es,	from	non-profit	organisations	or	from	business.	Given	the	particular	
nature	of	academia	and	academic	careers,	academic	participants	might	
see	the	benefit	and	impact	of	COST	Actions	in	a	different	light	than	other	
participants.	This	leads	to	our	third	expectation:

Expectation III: Researchers from non-academic backgrounds 
might have different perspectives on impact than researchers from 
an academic background

The	fact	that	in	COST	Actions,	researchers	with	very	different	back-
grounds	 participate	 in	 networks	 with	 supposedly	 similar	 objectives	
renders	 these	 networks	 ideal	 “petri	 dishes”	 to	 gauge	 perspectives	 on	
“bottom-up”	views	on	impact.	All	target	groups	as	identified	above	par-
ticipate	in	the	same	networks,	with	the	same	objectives1	and	in	a	simi-
lar	management	and	strategic	context.	Yet,	different	participants	might	
come	with	different	expectations	to	COST	Actions,	and	they	might	also	
have	different	experiences	when	participating	in	the	Action	networks.

	

METHOD
In	order	to	study	differences	in	(perceived)	perspectives	on	societal	

impact,	we	apply	 a	Structural	 Topic	 Model	 (STM)	approach.	 The	 STM	
approach	 finds	 it	origins	 in	political	science,	where	 it	 is	used	 to	study	
both	cognitive	and	emotional	attitudes	towards	political	actors	and	ob-
jects	–	and	the	difference	between	those	two.	In	broad	terms,	it	allows	
distinguishing	 the	 topics	which	different	 target	groups	mention	when	
asked	 the	same	open	question,	but	 it	also	allows	 to	differentiate	how	
different	target	groups	talk	about	the	same	topic.

The	technical	background	for	Structural	Topic	Models	can	be	consul-
ted	in	Roberts et al.	(2014)	and	Lucas	et al.	(2015).	For	the	purpose	of	this	
paper,	we	will	make	an	attempt	to	explain	the	method	in	layman’s	terms.	

In	general,	pieces	of	text	that	pertain	to	the	same	topic	will	look	like	
each	other.	The	vocabulary	of	any	language	is	limited,	which	means	that	
when	discussing	a	certain	topic,	an	interlocutor	will	have	to	rely	on	repe-
tition	of	certain	words,	or	even	sentence	constructions.	They	will	either	
repeat	their	own	words	or	the	words	used	by	somebody	else	discussing	
the	same	topic.	Hence,	if	certain	words	pop	up	in	an	unexpectedly	high	
frequency	in	two	separate	texts,	it	is	probable	that	these	two	texts	so-

A	second	strain	of	thinking	starts,	instead,	from	research	itself.	This	
perspective	 emphasises	 the	 diversity	 of	 the	 field	 of	 science	 and,	 as	 a	
result,	the	complexity	of	formulating	concepts	of	impact	which	are	both	
inclusive	and	concrete.	 Instead,	 this	perspective	argues	 that	all	 forms	
of	societal	 impact	start	with	 the	proliferation	and	dissemination	of	 re-
searchers’	knowledge	to	a	wider	audience.	This	mechanism	is	defined	
as	“productive	interactions”	by	Spaapen	and	van	Drooge	(2011)	and	as	
“research	uptake”	by	Morton	(2015).	While	research	interactions	are	not	
a	sufficient	condition	for	 impact,	 they	are	arguably	a	necessary	condi-
tion:	if	research	remains	completely	isolated	from	the	broader	(scientific	
or	societal)	community,	it	cannot	be	applied	to	the	problems	it	might	be	
supposed	 to	 tackle.	We	can	 formulate	 this	as	 follows	 in	a	 single	 sen-
tence:	the	more	research	interactions	take	place,	the	more	pathways	to	
impact,	previously	blocked	by	a	lack	of	cooperation	and/or	shared	know-
ledge,	are	opened	up.	Moreover,	 the	nature	of	 these	 interactions	 can	
tell	us	something	about	the	(potential)	ultimate	impacts	caused	by	the	
interactions	(De	Jong	et	al.,	2014).

In	this	paper,	we	look	at	impact	from	the	second,	“bottom-up”,	per-
spective.	We	ask	ourselves	how	“interactions”	in	research	and	innova-
tion	and	 their	 concrete	benefits	are	perceived	by	 the	 researchers	and	
research	community	themselves.

COST ACTIONS
To	 study	 the	 phenomenon	 of	 “productive	 interactions”	 from	 first-

hand	observations,	we	turn	to	the	particular	case	of	COST	Action	net-
works.	COST	Actions	are	bottom-up	science	and	technology	networks,	
open	to	researchers	and	stakeholders	with	a	duration	of	four	years.	They	
are	active	through	a	range	of	networking	tools,	such	as	workshops,	con-
ferences,	 training	schools,	 short-term	scientific	missions	 (STSMs),	and	
dissemination	activities.		However,	COST	does	not	fund	research	itself.	
COST	Actions	are	managed	by	a	Management	Committee,	in	which	all	
countries	 who	 have	 accepted	 the	 Action	 Memorandum	 of	 Understan-
ding	 are	 represented	 by	 researchers	 relevant	 to	 the	 Action	 topic.	 The	
Management	Committee	(MC)	is	itself	led	by	a	leadership	group,	encom-
passing	the	Action	Chair,	Action	Vice-Chair,	the	leaders	of	the	different	
Action	Working	Groups	and	the	STSM	Coordinator.	Each	Action	also	has	
a	Grant	Holder,	who	is	charged	with	the	management	of	the	financial	
and	administrative	side	of	the	grant

An	average	COST	Action	can	easily	encompass	over	200	participants,	
in	somewhat	different	roles.	At	the	“core”	of	the	network	are	the	resear-
chers in the Action leadership,	 who	 are	 (relatively)	 heavily	 involved	
in	 the	management	of	 the	network	and	 can	often	be	 supposed	 to	 al-
ready	have	relatively	strong	ties	to	other	Action	participants.	The	other	
members of the Management Committee	can	be	expected	to	be	more	
varied	in	their	integration	in	the	Action	network,.	Finally,	the	experience	
of	regular participants	might	depend	on	the	networking	tools	they	par-
ticipated	 in	 (Meetings,	 Short-Term	 Scientific	 Missions	 and/or	 Training	
Schools),	as	well	as	on	their	frequency	of	participation.	This	leads	to	our	
first	expectation:

Expectation I: Researchers in COST Action leadership positions 
might have a different view on the impact of COST Actions than 
other participants 

1	 Which	can,	of	course,	differ	from	network	to	network.
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In	 the	 Customer	 Satisfaction	 Survey,	 one	 particular	 open	 question	
was	asked	which	touches	upon	(perceived)	impacts	of	the	COST	Action	
networks.	It	was	formulated	as	following:

“What was your direct benefit related to your participation in a 
COST Action?”

The	question	does	not	directly	invoke	impact,	but	this	might	not	be	
a	pressing	issue;	after	all,	the	exact	wording	of	“impact”	might	not	be	
fully	understood	by	all	respondents,	while	“personal	benefit”	is	relatively	
unequivocal	in	its	meaning.	A	more	crucial	issue	concerns	the	focus	on	
“personal”	in	“personal	benefit”.	Such	an	individual	focus	might	induce	
the	respondent	to	“automatically”	think	of	impact	on	the	strictly	individu-
al	level,	as	opposed	to	broader,	societal	impact.	Indeed,	when	analysing	
the	 results	 of	 this	 analysis,	 we	 should	 take	 this	 particular	 caveat	 into	
account.

In	total	6168	respondents	gave	some	kind	of	answer	to	this	question	
(the	 question	 was	 optional	 –	 respondents	 could	 leave	 it	 blank).	 From	
these	6168,	stop	words	(like	“I”,	“can”,	“the”,	“are”	etc.)	were	removed,	
and	 the	 remaining	words	were	stemmed3.	For	 the	words	 remaining	 in	
the	answers,	we	checked	the	number	of	answers	in	which	the	stemmed	
word	appeared.	Only	words	which	appeared	 in	at	 least	1%	of	the	res-
ponses	(i.e.	in	62	responses)	were	retained.	This	has	two	advantages:	it	
removes	non-sensical	answers	(or	answers	not	rendered	in	the	English	
language)	and	 it	makes	the	eventual	 identification	of	 the	Topic	Model	
easier,	since	many	sparse	observations	are	removed.	123	responses	did	
not	 contain	any	stemmed	word	which	 reached	 the	1%	 threshold,	and	
were	therefore	completely	removed	from	the	analysis,	leaving	6045	res-
ponses	for	the	identification	of	the	Structural	Topic	Model.

The	6045	responses	are	as	follows	distributed	over	our	variables	of	
interest:
Table 1.	Observed	frequencies	of	independent	variables.

Younger	researcher 2013 Leadership	position 636

Other	researcher 4032 Other	position 5409

Non-academic	participant 886 Female 2870

Academic	participant 5159 Male 3175

A	particularly	sensitive	step	in	the	identification	of	Structural	Topic	
Models	is	the	number	of	topics	to	choose.	The	“unsupervised”	method	
does	not	have	a	naturally	defined	number	of	topics,	since	the	categories	
are	not	a	priori	known.	For	this	particular	run,	we	have	chosen	to	limit	
the	number	of	topics	to	5,	which	is	a	relatively	modest	number	of	topics	
(for	example,	Roberts	et	al.	explored	20	topics).	There	are	three	reasons	
to	do	so.	

First,	unlike	the	Roberts	paper,	which	concerned	political	campaigns,	
there	 is	no	temporal	dimension	to	our	analysis.	 In	political	campaigns,	
events	of	any	kind	can	influence	what	people	are	talking	about	during	
the	course	of	the	campaign.	We	do	not	expect	any	such	effect	on	per-
spectives	of	impact;	at	least	not	within	the	confines	of	our	population	of	
interest.	Second,	this	paper	is	intended	to	give	an	indication	of	the	extent	
to	which	perspectives	on	 impact	vary	between	target	populations.	For	
this	end,	a	full	description	of	all	the	possible	topics	discussed	is	not	ne-
cessary,	and	a	first	step	better	involves	less	rather	than	more	complexity.	

mehow	discuss	the	same	topic2.	This	allows	the	classification,	 identifi-
cation	and	eventual	clustering	of	topic-relevant	texts	without	necessary	
having	to	read	these.

Two	 particular	 strategies	 can	 be	 followed	 in	 such	 a	 classification	
exercise.	On	the	one	hand,	you	can	start	out	with	established	categories	
–	for	example,	“texts	concerning	cats”	and	“texts	concerning	dogs”.	Each	
evaluated	text	is	subsequently	screened	on	words	commonly	associated	
with	cats,	and	words	commonly	associated	with	dogs.	This	strategy	has	
the	main	advantage	that	it	will	produce	an	outcome	which	goes	in	the	
lines	of	what	you	are	exactly	looking	for.	However,	it	also	requires	that	
you	know	the	categories	you	want	to	distinguish	upfront.	This	general	
approach	is	commonly	known	as	supervised learning.

The	opposite	of	supervised	learning	is	(naturally)	unsupervised lear-
ning.	In	unsupervised	learning,	the	groups	in	which	different	objects	are	
categorised	are	not	a priori	defined.	Instead,	the	algorithm	defines	the	
groups	 itself,	 based	 upon	 observed	 similarities	 between	 groups.	 The	
Structural	 Topic	 Model	 is	 of	 this	 second	 category;	 based	 upon	 words	
occurring	in	a	more	than	average	frequency	in	several	objects	of	study	at	
the	same	time,	“topics”	are	created.	The	Structural	Topic	Model	allows	
the	attribution	of	topics	towards	individual	texts	according	to	probability	
–	for	example,	the	text	“Bacon	rejected	by	critics”	might	be	associated	
with	both	the	topics	of	“cinema”	and	“food”	according	to	a	certain	pro-
bability.	Hence,	in	STM,	a	given	body	of	text	is	not	“definitely”	grouped	
into	a	single	topic,	but	rather	has	a	distribution	of	probabilities	of	belon-
ging	to	different	topics.

The	Structural	Topic	Model,	 finally,	allows	 the	 testing	of	 the	diffe-
rent	identified	topics	with	metadata.	In	other	words:	are	certain	topics	
more	prevalent	than	others	in	texts	with	a	certain	characteristic	or	back-
ground?	This	is	crucial	to	see	to	what	extent	our	expectations	hold	true,	
since	we	can	differentiate	between	responses	from	our	different	target	
groups	 (participants	 in	 leadership	 positions,	 younger	 researchers	 and	
non-academic	participants).	

To	conclude:	the	Structural	Topic	Model	allows	the	identification	of	
underlying	topics	 in	 (unstructured)	text	data.	 It	has	proven	its	value	 in	
the	context	of	analysing	the	flux	of	topics	discussed	on	the	internet	in	
the	run-up	to	the	2008	US	presidential	elections	(Roberts	et al.,	2014).	It	
is	particularly	a	useful	tool	when	a	large	amount	of	(unstructured)	text	
data	has	to	be	analysed	without	strong	a	priori	expectations.	This	makes	
it	an	interesting	tool	to	test	on	researchers’	attitudes	towards	impact	of	
scientific	activities;	a	topic	hitherto	only	sparely	studied.

DATA
In	 February-March	 2018,	 survey	 company	 GfK	 Belgium	 executed	 a	

“Customer	Satisfaction	Survey”	amongst	around	43,000	participants	and	
stakeholders	in	the	COST	framework.	These	participants	had	participa-
ted	in	the	COST	framework	at	least	somewhere	over	the	years	2016	and	
2017,	either	as	an	Action	participant,	an	Action	main	proposer	or	an	Ac-
tion	grantholder.	Of	these,	14,384	participants	responded	for	a	response	
rate	of	33%.

1	 This	has	not	necessarily	be	the	case,	well	understood.	A	text	with	a	high	frequency	of	the	words	“cat”,	“roof”,	“struggle”,	“worries”	and	“health”	might	be	
the	story	of	a	cat	owner	trying	to	get	their	pet	out	of	an	awkward	situation,	but	it	might	also	be	a	discussion	of	theatre	night.

2	 Stemming	means	that	verbs,	nouns,	adjectives	and	adverbs	with	a	similar	origin	(and	supposedly	similar	meaning)	are	grouped	together.	For	example,	“col-
laboration”,	“collaborating”	and	“collaborative”	are	all	grouped	under	the	stem	“collabor”.
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In	subsequent	steps,	a	more	complex	model	can	still	be	studied.	Third,	
we	briefly	looked	into	involving	more	(either	10	or	15)	topics,	but	quickly	
realised	that	this	would	create	a	situation	in	which	some	topics	started	
to	overlap,	at	least	on	a	contextual	level.

RESULTS
Using	the	data	and	methods	described	above,	we	came	to	the	fol-

lowing	5	topics.	Each	topic	is	described	in	Table	2	by	the	15	words	which	
are	most	exclusive	to	this	topic	(hence,	they	are	relatively	used	the	most	
in	 relation	 to	 this	 particular	 topic	 vis-à-vis	 other	 topics).	 Alternatively,	
we	can	find	responses	which	are	typical	to	the	5	distinguished	topics.	In	
Table	3,	we	display	for	each	of	the	five	topics	two	reactions	which	are	
“typical”	of	the	topic	at-large.

Table 2.	15	words	most	exclusive	to	structural	topic,	per	identified	topic.

Topic	1 „public“	„joint“		„project“		„propos“		„collabor“	
„build“		„applic“		„paper“		„develop“	„increas“		
„activ“		„creat“	„research“		„intern“	„lead“

Topic	2 „scientist“	„differ“		„interest“	„peopl“	„get“	„work“	
„countri“	„know“	„meet“		„field“		„european“	
„discuss“	„colleagu“		„similar“		„expert“

Topic	3 „network“	„knowledg“	„improv“	„exchang“	„share“		„gain“	
„experi“		„scientif“	„idea“	„connect“		„inform“	
„skill“	„profession“	„expertis“	„access“

Topic	4 „action“	„school“	„cost“		„train“	„stsm“	„particip“	
„confer“		„phd“		„student“	„workshop“	„benefit“		
„attend“		„support“	„abl“		„organ“

Topic	5 „learn“	„contact“		„futur“		„partner“	„establish“	
„start“	„make“		„met“	„new“	„techniqu“	
„possibl“		„lot“	„method“	„problem“		„open“

As	can	be	seen	in	Table	2	and	Table	3,	the	topics	identified	have	di-
stinct	characteristics.	Topic	1	is	strongly	oriented	towards	outputs	–	pa-
pers	and	common	projects,	most	prominently.	Topic	2,	to	the	contrary,	is	
more	oriented	towards	other	researchers	and	meeting	new	people.	Topic	
3	is	mostly	oriented	towards	networking	and	sharing	knowledge.	Topic	
4	is	very	concretely	oriented	towards	the	activities	deployed	within	the	
framework	of	COST	Actions	and	the	benefits	of	being	able	to	attend	the-
se	activities.	Topic	5,	finally,	is	somewhat	more	complicated,	and	seems	
to	be	a	mix	of	different	perspectives.	This	can	either	be	due	to	respon-
dents	truly	seeing	different	benefits	of	participating	in	COST	Actions,	or	it	
can	alternatively	be	due	to	the	nature	of	our	data	collection	(web-based	
surveys).	In	any	case,	topic	5	has	mostly	a	general	orientation	on	benefits	
of	participating	in	a	COST	Action.	

Table 3.	 2	 examples	 of	 two	 typical	 on-topic	 responses,	 per	 identified	
topic.

Topic	1	
(Output	
orientation)

New	collaboration	with	
2	other	researchers	that	
led	to	joint	papers	being	
published	and	a	new	research	
project	externally	funded

An	ongoing	collaboration	
that	has	resulted	in	few	
publications	and	other	
collaborations	that	resulted	
with	a	EU	grant	proposal

Topic	2	
(People	orientation)

the	interaction	with	experts	
from	different	countries	and	
similar	areas	and	the	efforts	
to	search	global	solutions	
at	the	European	level

Getting	to	know	
groups	working	in	the	
same	field	from	other	
European	countries

Topic	3	
(Knowledge	
orientation)

Networking,	collaboration	
development,	expertise	
improvement,	exchange	
of	knowledge

network,	sharing	
knowledge	and	data,	
improvement	of	the	quality	
of	research	output

Topic	4	
(Activity	orientation)

It	provides	me	chances	to	
go	to	international	training	
school,	conference	and	another	
institute	for	short	term	visiting.	
Without	the	support	from	COST	
Action,	at	least	half	of	them	
will	be	impossible.	I	appreciate	
it	very	much.	Thanks.

I	got	invited	into	an	ERA	
net	project	proposal	as	a	
result	of	participation	in	the	
COST	action.	I	have	three	
PhD	students	that	benefited	
greatly	from	participating	
in	workshops	and	training	
schools	organized	by	
the	COST	action.

Topic	5	
(General	
orientation)

Learned	to	use	new	
equipment	and	technology.	
Met	new	colleagues	with	
whom	there	is	a	possibility	
for	future	collaborations.					

I	met	new	colleagues	
and	started	new	
collaborations,	which	are	
exciting	new	directions.

In	a	second	step,	we	test	our	expectations	as	formulated	earlier	on	by	
seeing	whether	the	tendency	to	talk	about	the	five	respective	topics	we	
identified	 is	 related	 to	 background	 characteristics	 of	 the	 respondents.	
We	do	so	by	regressing,	for	each	topic,	the	respective	chance	that	a	body	
of	text	belongs	to	this	particular	topic	onto	the	three	independent	varia-
bles	of	interest,	which	correspond	to	the	three	expectations	(concerning	
younger	researchers,	non-academic	researchers	and	researchers	in	lea-
dership	positions)	as	 formulated	 in	 the	 Introduction.	Additionally,	as	a	
control	variable,	we	include	gender.	The	four	independent	variables	are	
all	coded	as	binary	variables:	researcher	younger	than	40	years	vs	resear-
cher	of	40	years	or	older,	researcher	with	a	non-academic	background	
vs	researcher	with	an	academic	background,	researcher	in	a	leadership	
position	 vs	 researcher	 in	 another	 position,	 female	 researcher	 vs	 male	
researcher.

In	 the	 case	 of	 age,	 gender	 and	 professional	 background,	 the	 cha-
racteristics	 have	 been	 self-reported	 by	 the	 respondents	 through	 their	
e-COST	 (the	 COST	 online	 platform)	 profile.	 In	 the	 case	 of	 professional	
background,	we	have	observed	some	misreporting	(e.g.	somebody	from	
academia	reporting	that	they	are	from	a	“governmental	agency”,	which	
is	non-academic).	Hence,	estimators	might	be	slightly	biased	for	this	par-
ticular	variable,	although	we	do	not	have	a	strong	a	priori	expectation	
concerning	a	potential	direction	of	 this	bias;	 some	underestimation	of	
effects	might	occur,	in	any	case.

We	will	consider	the	five	different	topics	individually.

Table 4.	OLS	regression	on	Topic	1:	Output	orientation.

Independent variable Coefficient Std Error Significance

Intercept 0.23354 0.00444 ***

Younger	researcher -0.03378 0.00456 ***

Non-academic -0.01725 0.00596 **

Leadership	position 0.02894 0.00776 ***

Female	researcher -0.00792 0.00498 N/A

	
Concerning	output-orientation,	we	observe	substantial	differences	bet-
ween	the	groups	of	interest.	Researchers	in	leadership	positions	tend	to	
be	more	oriented	towards	outputs	like	common	projects	and	proposals.	
For	both	younger	researchers	and	non-academic	participants,	however,	
this	 tends	 to	be	 less	 the	 case.	Possibly	 this	 is	 due	 to	 younger	 resear-
chers	not	yet	being	in	the	position	of	seniority	which	enables	effective	
participation	as	co-leaders	of	major	projects	 in	R&I.	 For	non-academic	
participants,	common	projects	might	sometimes	be	less	attractive	due	to	
the	academic	focus	of	some	research	projects.		
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Table 5.	OLS	regression	on	Topic	2:	People	orientation.

Independent variable Coefficient Std Error Significance

Intercept 0.24681 .00408 ***

Younger	researcher -0.02013 .00551 ***

Non-academic 0.01009 .00643 N/A

Leadership	position -0.01951 .00476 **

Female	researcher 0.00208 .00844 N/A

	
Concerning	orientation	towards	meeting	other	people,	we	see	that	both	
researchers	 in	 leadership	 positions	 and	 younger	 researchers	 are	 less	
likely	to	veer	towards	this	particular	topic	in	their	response.	For	resear-
chers	 in	 leadership	positions,	 this	might	be	explained	by	 the	 fact	 that	
they	possibly	already	have	 the	 right	contacts,	and	do	not	have	 to	use	
COST	Action	networks	to	create	such	links.	For	younger	researchers,	this	
phenomenon	is	slightly	more	puzzling;	it	would	seem	to	make	sense	that	
younger	researchers	still	have	to	build	up	their	network.	It	might	be	that	
younger	researchers	are	more	looking	for	the	actual	activities	deployed	
in	COST	Actions	than	for	the	people	they	meet	during	these	activities.

Table 6.	OLS	regression	on	Topic	3:	Knowledge	orientation.

Independent variable Coefficient Std Error Significance

Intercept 0.19901 .00306 ***

Younger	researcher -0.00162 .00420 N/A

Non-academic 0.01940 .00581 ***

Leadership	position -0.00871 .00371 *

Female	researcher -0.00408 .00646 N/A

	
Concerning	 orientation	 towards	 gaining	 and	 sharing	 (general)	 know-
ledge,	 we	 see	 that	 participants	 with	 a	 non-academic	 background	 are	
more	likely	to	refer	to	this	topic	when	describing	their	benefit	of	parti-
cipating	in	a	COST	Action	network.	Researchers	in	leadership	positions	
are,	on	the	other	hand,	 less	 likely	to	refer	 to	such	benefits.	Again,	we	
could	say	that	for	researchers	in	leadership	positions,	access	to	know-
ledge	might	be	less	“attractive”,	since	they	are	already	in	the	centre	of	
this	body	of	knowledge,	figuratively	speaking.	For	non-academic	partici-
pants,	we	could	hypothesise	that	access	to	knowledge	might	be	parti-
cularly	appealing	since	they	are	not	necessarily	in	touch	with	academic	
knowledge	on	a	daily	basis.	COST	Actions,	which	can	incorporate	up	to	
300	researchers	from	different	backgrounds	and	disciplines	can,	in	this	
respect,	form	a	“glossary	of	knowledge”	for	outside	researchers.	

Table 7.	OLS	regression	on	Topic	4:	Activity	orientation.

Independent variable Coefficient Std Error Significance

Intercept 0.15380 0.00424 ***

Younger	researcher 0.05690 0.00543 ***

Non-academic -0.02054 0.00699 **

Leadership	position 0.01543 0.00532 **

Female	researcher 0.00563 0.00863 N/A

	
Concerning	orientation	towards	Actions’	activities,	we	see	that	resear-
chers	 in	 leadership	 positions	 and,	 in	 particular,	 younger	 researchers	
are	more	likely	to	indicate	an	orientation	towards	activities	deployed	by	
COST	Actions.	Non-academic	participants	are,	on	 the	other	hand,	 less	
likely	 to	 mention	 this	 topic.	 The	 tendency	 of	 younger	 researchers	 to	

mention	this	topic	is	particularly	pronounced.	A	potential	reason	for	this	
remarkable	result	is	that	younger	researchers	are	more	oriented	towards	
gaining	skills,	which	are	transmitted	through	COST	Action	activities	like	
Short-Term	Scientific	Missions	and	Training	Schools,	although	other	hy-
potheses	might	equally	be	offered.

Table 8.	OLS	regression	on	Topic	5:	General	orientation.

Independent variable Coefficient Std Error Significance

Intercept 0.16710 0.00365 ***

Younger	researcher -0.00195 0.00463 N/A

Non-academic 0.00866 0.00645 N/A

Leadership	position -0.00195 0.00436 N/A

Female	researcher -0.00920 0.00754 N/A

	
Finally,	the	general	orientation	does	not	correlate	with	any	of	our	vari-
ables	of	interest.	This	is	not	a	particularly	surprising	finding;	there	is	no	
particular	reason	why	one	target	group	would	be	less	(or	more)	likely	to	
mention	particular	benefits	of	participating	in	COST	Actions.

CONCLUSION
We	started	this	paper	with	the	assessment	that	the	concept	of	“so-

cietal	impact”	has	come	to	play	a	more	dominant	role	in	assessing	the	
value	of	research	and	innovation,	especially	from	the	perspective	of	pu-
blic	funding.	We	equally	observed	that	there	is,	as	yet,	no	clear	conver-
gence	on	how	 to	define	or	 further	 conceptualise	 “societal	 impact”.	 In	
order	to	make	a	(very	modest)	step	towards	a	bit	more	clarification,	we	
applied	 a	 “bottom-up”	 perspective	 on	 the	 question,	 by	 asking	 resear-
chers	themselves	what	they	saw	personally	as	an	impact	of	their	involve-
ment	in	research	projects.

One	important	conclusion	is	that	it	depends	on	who	you	ask:	in	the	
context	of	COST	Action	networks,	we	observed	differences	in	perspec-
tives	 between	 different	 participants	 in	 the	 projects.	 Perceived	 impact	
depends	on	the	position	in	the	COST	Action,	with	researchers	in	the	core	
having	different	perspectives	than	other	researchers,	but	the	perceived	
impact	also	varies	with	career	stage	and	with	the	background	of	parti-
cipants.

Notably,	 participants	 with	 a	 non-academic	 background	 turned	 out	
to	be	less	oriented	towards	projects	and	collaborations,	and	more	orien-
ted	towards	general	knowledge	sharing.	This	is	a	particularly	intriguing	
result	given	that	one	particular	strain	on	“societal	impact”	stresses	the	
need	for	“productive	interactions”	as	the	basis	of	achieving	this	impact	
(de	Jong	et al.,	2014).	The	orientation	of	non-academic	participants	of	
COST	Actions	towards	knowledge	sharing	seems	to	confirm	this	notion.	
Yet,	impact	evaluation	still	has	a	–	somewhat	understandable	–	orienta-
tion	towards	easy-to-measure,	direct	results	of	impact	(Donovan,	2007).	
It	might	actually	well	be	that	the	actual	pathways	towards	societal	im-
pact	 –	 by	 opening	 channels	 between	 researchers	 and	 societal	 actors	
–	are	not	fully	grasped	by	this	“traditional”	orientation	towards	concrete	
outputs	and	results.

From	a	broader	perspective,	we	can	maybe	see	some	seeds	of	a	more	
encompassing	way	of	assessing	impact.	The	four	specific	topics	we	iden-
tified	 (beside	 the	 “general”	 topic)	 all	 point	 towards	 specific	 aspects	 of	
COST	Actions:	the	individuals	involved	(the	“people”	orientation),	the	acti-
vities	deployed	(the	“activity”	orientation),	the	common	projects	spinning	
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off	from	the	Action	(the	“project”	orientation)	and	the	general	topic	of	the	
Action	(the	“knowledge”	orientation).	In	other	words,	the	perceived	be-
nefits	of	participation	in	a	COST	Action	do,	in	the	eyes	of	the	participants,	
originate	from	a	mix	of	different	aspects	of	the	Action	they	participate	in.	
Hence,	although	this	is	still	a	very	tentative	conclusion,	it	might	be	wor-
thwhile	to	evaluate	the	impact	of	research	projects	–	including	Actions	
-	on	different	accounts.	Spin-off	projects	and	results	can	surely	play	an	
important	role	in	this	evaluation,	but	so	might	whether	the	project	was	
broad	and	inclusive	concerning	the	partners	involved,	whether	adequate	
activities	were	deployed	in	the	scope	of	the	project	and	whether	the	topic	
and	the	general	set-up	of	the	project	stimulated	an	exchange	of	know-
ledge	and	practices.	All	of	these	aspects	seem	at	least	to	play	some	role	
in	making	sure	society	ultimately	benefits	from	research.

Of	course,	 there	are	some	 limitations	 to	 this	paper.	We	asked	par-
ticipants	of	one	specific	instrument	in	the	landscape	of	R&I	funding	to	
formulate	their	thoughts	on	the	benefits	of	participating	in	this	benefit.	
Given	 that	 this	 instrument	 –	 COST	 Action	 –	 revolves	 around	 research	
networking	rather	than	research	itself,	we	should	be	careful	with	extra-
polating	the	results	to	conclusions	about	the	impact	of	R&I	funding	at-
large.	Moreover,	the	method	deployed	in	this	study	was	intentionally	ex-
plorative,	and	follow-up	research	would	still	have	to	confirm	–	or	amend	
–	the	initial	patterns	observed	in	our	study.	Nonetheless,	the	finding	that	
(societal)	 impact	of	 research	might	be	approached	 from	very	different	
perspectives	looks	relatively	robust,	and	surely	needs	more	considerati-
on	in	future	studies.	In	this	respect	impact	might	be	much	like	beauty:	it	
is	all	in	the	eye	of	the	beholder.
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ABSTRACT

The	design	and	 implementation	of	 impact-oriented	R&I	policies	
depends	on	the	capacity	of	contextualizing	the	expected	impact	
of	 such	policies.	However,	most	of	 the	available	data	sources	

for	R&I	policies	are	still	 fragmented,	highly	heterogeneous	and	not	 in-
teroperable.	Public	policy	and	strategic	decision	making	suffer	from	lack	
of	integration	of	existing	data,	which	are	available	from	separate	sour-
ces,	 follow	different	definitions,	have	disparate	 time	scales.	 In	 such	a	
scenario,	decision	makers	and	policy	makers	can	still	easily	stumble	on	
spurious	correlations	when	indicators	and	relevant	data	are	deprived	of	
context	and	maintained	in	vertically	separated	containers	or	‘silos’.	Silos	
of	data	remain	separate,	non-integrated,	often	not	even	interoperable.	

In	other	terms,	to	inform	R&I	policies	and	design	impact-oriented	ap-
proaches,	 data	 that	 are	 currently	 dispersed	 and	 highly	 heterogeneous,	
need	to	be	accessed	in	an	integrated,	unified	and	semantically	consistent	
way.	To	achieve	this,	a	combination	of	semantic-based	technological	so-
lutions	and	open	government	approach	must	be	increased.	This,	howe-
ver,	does	not	imply	that	the	problem	of	quality	and	pertinence	of	specific	
indicators	for	the	uses	retained	is	solved	by	this	technological	choice.

INTRODUCTION
This	paper	presents	as	a	case	study	the	project	of	establishing	a	com-

prehensive	Research	Information	System	(RIS)	in	University	Paris	Scien-
ces	&	Letters2	(PSL),	a	key	institution	in	the	Parisian	Higher	Education,	
Research	and	Innovation	(HERI)	landscape.	The	system	has	been	deve-
loped	for	integrating	distributed	and	heterogeneous	data	sources	for	(1)	
informing	 top-level	 strategic	decision-making	at	university	 level	 in	 the	
context	of	a	period	of	radical	change	in	the	French	HERI	system	as	well	

as	(2)	open	up	the	university	to	other	quadruple	helix	actors	by	providing	
a	detailed	 research	portfolio	and	 (3)	generally	 increase	 the	availability	
of	pertinent	data	to	mid-level	management	and	individual	researchers,	
fostering	a	culture	change	towards	data	use.	It	relies	on	the	Semantic	
Web	technological	framework	to	extract	meaningful	insights	from	exten-
sive	and	heterogeneous	data	and	aims	at	a	powerful	contribution	to	the	
Open	Science	movement.

Our	research	question	is	therefore:	how	to	tap	the	potential	of	cur-
rent	 developments	 to	 overcome	 the	difficulties	 attached	 to	 the	 imple-
mentation	of	a	RIS	at	university-level	and	how	to	maximise	its	chances	
of	success?

CONTEXT
Like	many	areas	of	public	and	private	administration,	HERI	 institu-

tions	 are	 taken	 in	 the	 recent	 revolutions	 in	 the	 use	 of	 data	 for	 policy	
design	and	strategic	decision-making.	The	“University	4.0”,	as	we	might	
mockingly	 call	 it,	 is	 suggested	as	 the	new	model	 for	 rational	and	evi-
dence-based	development	of	research	and	higher	education.	

Measuring	scientific	production	through	several	categories	of	quanti-
tative	indicators	(e.g.	number	of	publications,	number	of	citations	related	
to	 these	 publications,	 number	 of	 patents	 related	 to	 research,	 number	
of	research	grants	obtained)	has	become	common	practice	in	all	fields	
of	academic	life:	students	and	staff	may	choose	universities	according	
to	 international	 rankings	 that	 rely	 heavily	 on	 quantitative	 indicators	
(ARWU,	CWTS	Leiden,	THE,	QS	are	the	most	famous	examples);	expert	
committees	may	look	at	values	such	as	the	h-index	to	hire	or	promote	
researchers;	national	agencies	may	allocate	funds	to	universities	or	re-
search	programs	proportionally	to	the	number	of	publications	accepted	
by	journals	with	high	impact	factors3.	Although	the	use	of	such	indicators	
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is	still	highly	debated,	they	are	used	increasingly	by	stakeholders,	from	
students	to	faculty	and	administrative	staff,	so	that	the	impact	of	such	
indicators	has	somewhat	short-circuited	debates	about	their	pertinence.	

In	this	situation,	Higher	Education	Institutes	(HEI)	will	need	to	find	a	
middle	 ground	 between	 a	 purely	 pragmatic	 stance,	 prioritising	 making	
the	most	of	the	situation	by	profiting	from	the	levers	for	visibility	the	in-
dicators	might	provide,	and	a	critical	one,	prioritising	the	improvement	of	
the	system.	But	as	said	above,	HERI	institutions	are	not	alone	in	these	de-
velopments.	At	regional,	national,	and	international	levels,	sophistication	
in	the	use	of	evidence	for	defining	research	and	innovation	strategy	and	
implementation	has	been	growing,	as	have	demands	for	public	accoun-
tability.	This	means	that	the	dialog	between	policy	makers	and	actors	of	
the	regional/national/supranational	ecosystems	becomes	more	and	more	
sophisticated	as	well.	We	see	only	the	beginning	of	this	in	France,	where	
national	evaluation	and	funding	organisms	still	rely	on	somewhat	crude	
information	systems	and	demands	are	often	ad	hoc	and	 fairly	disorga-
nised.	 Still,	 with	 an	 eye	 on	 the	 developments	 in	 Great	 Britain	 and	 the	
Research	Excellence	Framework4,	 it	does	seem	 reasonable	 for	an	HERI	
actor	to	prepare	for	future	developments	in	the	direction	of	organised	use	
of	data	for	policy	making	across	different	levels	and	actors.

Especially	 since	 the	 publication	 of	 the	 Shanghai	 ranking	 in	 2003,	
the	pressure	on	universities	increased	to	adapt	to	new	quantified	stan-
dards	of	excellence	which	are	different	(and	often	in	part	contradictory)	
with	established	procedures	of	quality-insurance	mostly	based	on	peer-
review.	 As	 Thoenig	 and	 Paradeise	 put	 it:	 “Excellence rankings induce 
significant consequences for the very definition of academic quality. Uni-
versities are split between two quality regimes: a traditional one based 
on reputation and expressed through cardinal judgements delivered by 
insiders, and a new one based on quantitative ordinal scales invented 
by rankings of excellence as defined by outsiders”5.	One	should	not	un-
derestimate	the	significance	of	this	shift:	does	generalisation	of	use	of	
externally	constructed	data	undermine	universities’	“strategic	capacity”	
(Thoenig	and	Paradeise	2016)?	

This	point	has	been	a	key	motivation	for	PSL	to	build	a	performant	re-
search	intelligence	system.	Instead	of	continuously	finding	oneself	con-
fronted	with	externally	defined	 indicator	systems,	PSL	wished	to	build	
up	internal	competence	and	internal	data	to	reclaim	if	not	sovereignty,	
at	least	a	strong	voice	on	the	modalities	of	evaluation	of	its	work.	More	
broadly,	PSL	saw	the	implementation	of	a	RIS	as	an	opportunity	to	foster	
acceptance	of	data	within	the	academic	community,	and	to	find	the	right	
balance	between	quantitative	evidence	with	existing	qualitative	proce-
dures	of	quality-assessment.	

A	main	point	of	diagnosis	that	constitutes	a	second	key	motivation	
and	that	will	explain	quite	some	decisions	made	concerning	the	design	
of	 the	system	at	PSL	 is	 that	 institutions	should	 take	care	of	 their	own	
data.	Data	must	(in	most	cases)	be	curated	at	its	source	and	there	must	
be	a	proper	feedback	loop	with	its	users,	that	are,	in	our	situation	also	
its	main	producers	who	are	a	key	element	in	the	production	of	quality	
data.	Else,	data	is	likely	not	to	reflect	the	reality	of	the	research	activi-
ty	it	is	supposed	to	represent.	Everyone	needs	good	data	for	their	own	
purposes.	

However,	if	data	systems	do	not	connect	between	them,	aggregation	
and	collaboration	become	difficult.	This	goes	for	the	inner	organisation	

of	universities	as	well	as	for	their	relations	to	the	exterior.	Therefore,	PSL	
chose	a	scalable	system	based	on	a	technology	mix	apt	to	prepare	it	for	
interoperability	with	other	systems.	This	allows	the	integration	of	data	
internally,	but	also,	potentially,	towards	the	outside	(other	HERI	actors,	
our	region,	the	national	ministry,	the	EU,	or	the	public).	Moreover,	the	
Linked	(Open)	Data	 (LOD)	approach	allows	us	to	contextualise	 internal	
data	with	external	sources.	This	way,	we	can	weight	e.g.	internal	infor-
mation	on	publications	against	 external	bibliometric	data,	 clinical	 trial	
data,	national	or	EU	projects	or	against	patents.	LOD	enables	multiple	
interoperable	perspectives.

THE PROJECT
PARIS SCIENCES ET LETTRES 

Paris	 Sciences	 et	 Lettres	 University	 (PSL)	 is	 a	 research-intensive	
Parisian	University	 system	or	 sometimes	coined	“collegiate	university”	
established	 in	2010.	 It	 is	not	a	 fully	 integrated	university	at	 this	point	
but	engaged	 in	a	densification	process	 from	which	 it	 shall	 emerge	as	
“one”	university	in	some	years’	time.	This	transformation	has	been	enga-
ged	during	the	excellence	initiative,	which	provided	PSL	with	a	750M€	
endowment	 on	 the	 condition	 that	 it	 becomes	 a	 single	 university.	 PSL	
comprises	9	full	members,	all	small	and	highly	selective	grands	écoles	
and	a	 range	of	associates,	many	of	which	are	strong	 institutions	with	
their	 own	 history	 and	 independent	 reputation	 like	 the	 École	 Normale	
Supérieure	de	Paris,	the	Paris	School	of	Mines	or	the	Paris	Observatory,	
the	most	important	research	centre	on	astronomy	in	France.	As	said,	it	
is	amid	a	profound	institutional	reconfiguration,	which	on	the	one	hand	
explains	the	present	initiative	and	on	the	other	makes	it	difficult	because	
of	a	complicated	political	and	administrative	situation.

OBJECTIVES
Penfield	and	al.	(2014)	identify	four	primary	purposes	of	measuring	

research	impact:	
1.	 Monitoring:	a	need	of	HEIs	 to	monitor	 their	performance	and	

visibility	in	the	local,	national	or	regional	environment;	
2.	 Accountability:	 the	 growing	 importance	 of	 accountability	 to	

demonstrate	 to	 non-academic	 stakeholders	 (government,	 in-
dustry,	 wider	 public)	 the	 value	 of	 research	 and	 of	 the	 public	
investment	in	it;	

3.	 Decision-making:	the	need	to	help	decision-making,	especially	
in	case	of	resource	allocation;

4.	 Understand:	 the	 new	 capacity	 to	 understand	 how	 research	
leads	to	impact	thanks	to	data.

We	propose	to	adapt	this	broad	framework	to	specific	needs	of	Hig-
her	Education	Institutions:	effective	RIS	can	have	positive	impact	on	va-
rious	levels	of	activity.	

•	 On	 the	 level	 of	 external	 partners	 (quadruple-helix-actors)	 and	
integration	 in	 regional	 and	national	policy	definition:	 the	 sys-
tem	can	increase	transparency	of	research	activity,	making	the	

4	 www.ref.ac.uk
5	 Thoenig	and	Paradeise,	In	Search	of	Academic	Quality,	Palgrave	Macmillan,	2015,	p.	4
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university	more	accessible	 from	the	outside,	and	encouraging	
partnerships.	It	can	also	serve	for	instance	as	a	tool	supporting	
regional	Smart	Specialisation	Strategy	and	the	related	Entrepre-
neurial	Discovery	Process.

•	 On	the	level	of	top-management:	evidence-based	definition	of	
strategy	can	in	principle	support	an	effective	piloting	of	HEI	–	
for	reasons	we	will	detail	below,	the	direct	use	of	quantitative	
indicators	for	decision	making	has	been	however	put	aside	for	
the	short	term.

•	 On	the	level	of	mid-level	management,	units	and	individual	re-
searchers:	if	the	system	provides	a	sufficiently	fine	granularity	
and	the	capacity	to	explore	output	from	the	content	side	(which	
is	 the	 perspective	 of	 the	 researchers),	 this	 can	 lead	 to	 an	 in-
creased	 capacity	 to	 meaningfully	 gauge	 one’s	 competences	
and	ways	to	communicate	them.

•	 On	 the	 level	 of	 accountability:	 a	 performant	 RIS	 enables	 a	
stronger	evidence-based	communication	generating	more	val-
ue	 for	 internal	and	external	 transparency	and	communication	
by	thorough	publicly	visible	analysis	and	reporting.	

Beyond	these	benefits,	a	performant	RIS	may	allow	the	university	to	
actively	contribute	to	the	Open	Science	movement	by	building	up	poten-
tially	transferable	expertise	and	infrastructure.

MANAGING BIASES OF 
THE INDICATORS

However,	designing	a	pertinent	Research	 Information	System	(RIS)	
requires	a	clear	view	of	biases	induced	by	existing	quantitative	measures	
of	research	production	and	quality.		

Criticism	 against	 the	 measure	 of	 research	 impact	 via	 standardised	
quantitative	 indicators	have	accompanied	their	 rise.	As	exemplary,	we	
briefly	relate	the	debate	surrounding	impact	assessment	via	bibliometric	
indicators,	notably	citation	counts.

Citation	counts	have	become	 the	 reference	 in	bibliometrics	 for	 im-
pact	assessment.	Hicks	and	Merkels	 (2013,	p.	4)	recall	 the	main	areas	
of	controversy:	“Disagreement centers on what citations measure (quality 
would be ideal, but impact is more realistic), distortions of citation counts 
(high rate achieved through negative citation, citation circles, self-citation 
etc.) or the value of contributions that do not appear in papers (database 
curation, creation of new materials or organisms, or increased human ca-
pital for example)”.	Other	biases	have	been	identified:	cumulative	effect	
in	favour	of	advanced	researchers	(for	the	specific	case	of	h-index	-	Gin-
gras	2014,	Penfield	and	al.	2014,	Bornmann	and	Marx	2013);	difficulties	
to	 measure	 long-term	 impact	 (Gingras	 2014),	 thus	 discouraging	 risky	
upstream	research	whose	impact	may,	if	ever,	be	visible	only	after	ye-
ars	(Wang	et	al.	2017);	biases	due	to	constitution	of	existing	databases	
(overrepresentation	of	journals	from	United	Kingdom	and	United	States;	
underrepresentation	of	certain	fields	-	SSH	-	or	formats	-	monographs,	
conferences,	etc.).	

Therefore,	 we	 considered	 carefully	 the	 indicators	 that	 were	 to	 be	
included	 in	 the	 PSL	 Research	 Information	 System.	 We	 prioritized	 nor-
malized	 indicators	 (FWCI	 by	 Scopus;	 proportion	 of	 publications	 in	 the	
Top	1%/Top	10%).	We	have	chosen	to	complement	bibliometric	indica-
tors	with	other	 types	of	metrics	 (e.g.	ERC	and	Marie	Curie	grants	and	

other	types	of	European	projects,	which	are	a	good	proxy	for	measuring	
research	 quality	 at	 European	 research-intensive	 universities).	 We	 also	
added	 metrics	 which	 were	 not	 focused	 on	 impact	 (volume	 of	 internal	
and	external	collaborations).	The	system	provides	direct	access	to	all	cor-
puses	of	publications	related	to	the	quantitative	 indicators	featured	to	
meet	the	requirement	of	transparency	and	to	enable	in-depth	analyses	
and	criticism.	

MAIN USES IDENTIFIED
The	main	uses	that	are	currently	implemented	are:

•	 Monitoring:	as	a	young	university	which	still	has	to	be	confirmed	
by	French	government	(cf	French	policy	of	“Idex”	–	mergers	of	
best	HEIs	in	France	–	since	2011),	PSL’s	ability	to	collect	reliable	
and	precise	data	on	various	 subjects	 (academic	and	 research	
staff	by	laboratories	/	fields;	consolidated	budgets	for	research,	
number	 of	 research	 projects,	 etc.)	 is	 key	 to	 enhance	 its	 own	
institutional	credibility	towards	external	stakeholders	(Interna-
tional	Idex	jury,	government).	Moreover,	the	complexity	of	the	
Parisian	landscape	of	Higher	Education	and	Research	(one	lab	
may	 be	 affiliated	 simultaneously	 to	 PSL,	 Sorbonne	 Université	
and	to	the	national	research	organism	CNRS)	makes	it	neces-
sary	to	have	precise	data	on	the	status	of	the	several	research-
ers	within	each	lab.	

•	 Accountability:	 added-value	 of	 the	 merger-process	 must	 be	
proven.	 Specific	 indicators	 were	 identified	 to	 illustrate	 syner-
gies	made	possible	by	the	merger	(increase	of	co-publications	
between	merged	institutions,	increase	of	national	and	regional	
research	projects,	etc.).	More	generally,	strategic	dialogue	with	
French	government	relies	partly	on	quantitative	analyses;	 it	 is	
crucial	 for	PSL	 to	provide	 reliable	data	proving	PSL’s	position	
as	university	of	excellence	in	France.	By	now,	we	have	focused	
on	 available	 indicators	 (increasing	 internal	 collaborations	 to	
demonstrate	synergies,	number	of	ERC	grants	per	researchers,	
number	of	publications	in	the	Top	1%	/	Top	10%,	etc.).	

•	 Communication:	 quantitative	 indicators	 based	 on	 transparent	
data	sources	help	PSL	to	position	itself	as	a	major	Higher	Edu-
cation	Institution	 in	France	(and	even	in	Europe).	Quantitative	
indicators,	rather	than	reputation,	objectify	(or:	seem	to	objec-
tify)	 the	 scientific	 potential	 of	 PSL	 (and,	 then,	 the	 interest	 of	
the	merger).	Objective	results	(through	two	international	rank-
ings:	 THE	 and	 QS,	 but	 also	 through	 consolidated	 bibliometric	
indicators)	are	 likely	 to	 increase	significantly	 researchers’	and	
students’	sense	of	belonging.

For	the	first	stage	of	development	and	implementation,	we	focused	
on	metrics	and	uses	 that	were	 to	 increase	PSL’s	strategic	capacity	by	
providing	reliable	and	transparent	data.	

DIFFICULTIES
The	difficulties	to	overcome	are	numerous:

•	 Some	of	the	metrics	are	either	themselves	of	doubtful	quality,	
e.g.	 the	 biases	 introduced	 by	 bibliometric	 citation	 counts,	 so	
that	their	use	in	policy-definition	is	problematic	or	are	too	com-
plicated	to	be	sensibly	used	beyond	a	small	circle	of	experts.	
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•	 The	grasp	of	central	management	on	the	activities	of	units	and	
individual	researchers	is	typically	low,	so	that	the	formulation	of	
strategy	and	the	conscious	development	of	the	research	port-
folio	 is	difficult.	The	 interest	which	 researchers	have	 for	such	
matters	 is	 equally	 low.	However,	when	evidence-based	 strat-
egy	definition	is	used	as	a	tool	for	collective	strategic	decision	
making,	it	can	support	strategic	thinking	throughout	the	organi-
sation.	 This	 is	 especially	 efficient	 when	 the	 whole	 process	 is	
fully	 transparent	 and	 co-designed	 with	 all	 actors	 at	 different	
levels:	e.g.	unit	directors,	research	programs,	schools.	Building	
tools	 not	 only	 for	 top	 management,	 but	 that	 researchers	 can	
use	 themselves	 strengthens	 the	 engagement	 of	 communities	
towards	the	creation	of	a	comprehensive	RIS.

•	 Quality	granular	data	on	science	and	innovation	activities	and	
results	is	typically	lacking,	so	that	data	must	first	be	painstak-
ingly	acquired,	and	 results	can	often	only	be	published	much	
further	 down	 the	 line	 (3	 years	 of	 data	 gathering	 without	 any	
output	visible	to	the	community	are	not	rare	–	enough	to	make	
a	project	lose	impetus).

•	 A	 partial	 and	 segmented	 view	 of	 the	 research	 and	 innovation	
process,	the	value	chains	and	of	the	overlapping	institutional	and	
public	policies,	due	to	a	lack	of	integrated	or	interoperable	data.

•	 A	 difficulty	 to	 define	 pertinent	 priority	 areas	 because	 of	 the	
difficulty	 to	classify	R&D	activities	and	 results	beyond	 journal	
taxonomies	provided	by	bibliometric	data	providers	(try	to	grasp	
“Cryptography”	or	“Breast	Cancer”	via	those	taxonomies,	espe-
cially	since	the	Scopus	taxonomy	is	established	on	the	level	of	
the	journals	and	not	on	the	level	of	the	individual	publication).

•	 A	gap	between	experts	and	stakeholders,	between	users	and	
providers	 of	 data	 and	 analysis,	 due	 to	 different	 vocabularies,	
knowledge	and	experiences.	

•	 Concretely	in	our	case:	PSL	is	a	complex	entity:	it	is	a	university	
system	on	the	path	of	becoming	a	single	university.	This	means,	
that	heterogenous	institutions	with	varying	levels	of	data	quality	
and	availability	are	collaborating	in	this	project	accompanied	by	
political	unrest	during	a	time	of	deep	change	in	the	French	and	
especially	Parisian	HERI	landscape.	Related	difficulties	include:	
	° lack	of	pressure	from	the	relevant	ministries;
	° lack	of	interest	of	the	individual	researchers	whose	engage-

ment	 is	 yet	 essential	 at	 least	 for	 data	 curation	and	quality	
management	purposes;

	° lack	of	infrastructures	at	PSL	member	institutions;
	° the	 complex	and	 intricate	Parisian	HERI	 system	with	many	

research	units	being	shared	among	more	than	one	actor	en-
tailing	the	need	for	collaboration.

•	 In	 France,	 no	 strong	 evaluation	 procedures	 are	 in	 place	 that	
could	put	pressure	on	 institutions	 to	adopt	a	data	policy	as	 it	
happened	in	the	UK	and	in	Italy.

METHODOLOGY
We	are	sceptical	towards	pharaonic	data	projects	at	the	national	le-

vel,	of	which	we	have	seen	a	few	and	which	for	now	have	not	led	to	the	

breakthroughs	they	promised.6	We	do	not	wish	to	imply	that	such	projects	
are	nonsensical	per	se.	We	simply	wish	to	say,	 that	 institutions	should	
not	wait	for	such	projects	to	move	forward.	Institutions	must	take	up	the	
initiative	themselves	whilst	ensuring	that	their	actions	can	be	adapted	a	
posteriori	to	other	initiatives	or	overarching	standardisation	efforts.	

We	adopted	a	methodology	based	on	the	presumption	that	engaging	
the	community	and	keeping	it	engaged	are	key,	if	we	want	the	system	to	
be	adopted	and	useful.	We	therefore	adopted	two	principles:	

•	 Do	not	place	more	work	on	people	for	data	gathering	than	you	
absolutely	 must,	 because	 increasing	 the	 workload	 of	 people	
without	providing	quick	return	endangers	engagement.

•	 Provide	tangible	returns	pertinent	for	the	stakeholders	as	early	
as	possible	in	the	process	to	establish	and	maintain	legitimacy	
of	the	project.	Define	most	needed	uses	as	a	first	step.	Target	
uses	that	can	be	profitable	also	for	faculty	staff	(not	only	for	the	
top	management).

Building	on	 these	principles,	 instead	of	starting	 to	build	a	compre-
hensive	data	warehouse,	we	started	with	a	single	dashboard	as	a	pilot	
based	principally	on	open	data	and	bibliometric	data	to	show	the	com-
munity	what	the	capacities	of	the	RIS	might	be	with	minimal	supplemen-
tary	workload	on	the	community.

From	this	initial	exercise,	we	go	on	to	the	definition	of	specific	fields	
of	interest	and	defined	by	focus	groups	and	discussed	with	a	wider	au-
dience	during	workshops	and	integrate	further	data	(open	if	available	or	
internal	if	not)	to	provide	further	pertinent	indicators	or	to	increase	data	
quality	by	integrating	internal	data.	However,	the	idea	is	to	develop	the	
RIS	step	by	step:	
"		Definition	of	an	indicator	"		integration	of	data	"		rendition	of	

results	to	stakeholders	"		restart.

TECHNOLOGY 
From	the	technological	point	of	view,	the	requirements	were	the	fol-

lowing:
•	 The	system	should	be	a	lightweight	and	minimally	invasive	data	

federation	and	integration	tool,	that	can	be	plugged	into	exist-
ing	sources.	It	should	not	require	the	adoption	of	a	specific	new	
data	curation	system	by	each	of	the	original	source	curators.

•	 The	system	should	link	 internal	data	with	external	and	ideally	
open	data	sources,	since	this	achieves	2	goals:
	° it	 is	 a	 highly	 effective	 means	 for	 quality	 assessment	 since	

it	 allows	 us	 to	 compare	 the	 data	 we	 received	 internally	 to	
external	quality	sources.	E.g.	we	compare	 internal	 informa-
tion	on	European	projects	to	the	EU’s	own	CORDIS	database.

	° we	can	reach	a	high	level	of	synergy	by	using	available	infor-
mation	from	different	sources.

This	way,	we	can	ensure	the	quality	of	the	data	whilst	enriching	the	
external	sources	with	detailed	information	only	available	from	local	pro-
viders.	This	approach	allowed	us	for	instance	to	track	down	the	lab	level	
participation	 in	 European	 projects	 (CORDIS	 only	 provides	 institutional	
level	information)	by	combining	the	EU’s	base	CORDIS7	with	information	
from	the	Open	Data	service	ScanR8	operated	by	the	French	Ministry	of	
Higher	Education.

6	 The	latest	being	Conditor,	a	large-scale	initiative	federating	many	actors	to	establish	a	French	bibliometric	database.
7	 http://cordis.europa.eu/home_en.html
8	 https://scanr.enseignementsup-recherche.gouv.fr
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•	 It	should	rely	on	open	standards,	be	open	source	and	under	ac-
tive	development	by	a	reliable	community,	because	this	ensures	
the	 independence	 of	 the	 client	 from	 any	 service	 provider	 (in-
cluding	SIRIS9).	It	also	should	be	implemented	among	a	relevant	
range	of	actors	to	ensure	its	sustainability.

The	system	is	based	on	Semantic	Web	technologies,	using	Ontology-
Based	Data	Access	and	of	Linked	Data	approaches.	This	 is	a	state-of-
the-art	framework	which	enables	it	to	federate	heterogeneous	sources	
under	a	common	vocabulary	(ontology)	without	reforming	the	data	cura-
tion	at	the	local	level.

The	system	conforms	to	the	standards	of	the	World	Wide	Web	Con-
sortium	(WC3)10	and	to	the	Europe	2020	Strategy	of	the	European	Union11	
that	advocates	and	promotes	the	use	of	Linked	Open	Data	and	Semantic	
Web	technologies.12	It	includes	an	endpoint	in	the	standard	SPARQL	lan-
guage,	which	will	allow	the	user	to	participate	in	Linked	and	Open	Data	
initiatives	in	the	future	in	order	to	increase	visibility.	The	ontology	is	enti-
rely	compatible	with	VIVO-ISF13	originally	developed	at	Cornell	University	
and	with	its	European	counterpart,	the	Common	European	Research	In-
formation	Format	(CERIF)14.	This	is	essential	for	the	future	development	
and	for	the	independence	of	the	system	from	specific	providers	and	to	
maintain	sovereignty	over	its	data	at	all	times.	VIVO-based	systems	are	
already	implemented	by	over	140	academic	actors15	across	25	countries	
from	Cornell	and	the	MIT	to	UCLA,	the	presumption	of	durability	is	there-
fore	warranted.	 Institutions	 that	have	 implemented	 Linked	Open	Data	
approaches	include	National	Statistical	Agencies	like	the	French	INSEE16	
or	the	Italian	ISTAT17,	as	well	as	publishers,	most	notably	Nature	(Sprin-
ger)18.

RESULTS
The	 current	 dashboard	 provides	 numerous	 elements	 for	 strategic	

analysis.	The	perimeters	of	analysis	can	be	freely	defined	on	the	level	of	
the	research	units	(of	which	PSL	has	roughly	180),	so	that	any	combina-
tion	of	units	can	be	aggregated	for	analysis.	Available	indicators	include	

•	 Bibliometric	 indicators	 for	 around	 300	 categories	 weighted	
against	France,	Europe	or	the	world	including	benchmark	mod-
ules	with	other	French	and	European	universities	"	useful	to	
gauge	strengths	and	weaknesses	in	the	overall	profile.

•	 EU	projects:	participation	and	funding	filterable	by	programme	
weighted	against	France	or	Europe	"	 	 top-level	performance	
on	the	international	scene

•	 Internal	networks	between	units:	co-publications	and	 internal	
projects	"		useful	to	track	real	collaborations	(and	their	respec-
tive	intensity)	in	all	the	fields.

•	 External	networks:	Co-publications	and	EU	projects	σ	evaluate	
partnerships

More	importantly,	however,	we	have	had	numerous	meetings	with	
internal	and	external	stakeholders	and	were	able	to	assess	more	in	detail	
the	 requirements	 and	 expectations.	 The	 transition	 from	 a	 first	 quickly	
done,	largely	top-down	phase	to	a	slower	pace	led	by	participatory	de-
sign	principles	sees	the	project	now	on	presumably	much	firmer	position.	

The	added-value	of	this	project	until	now	consists	in:	
•	 Providing	University’s	top	management	with	consolidated	data	

(staff,	number	of	publications	and	impact,	number	of	projects,	
range	of	internal	collaborations,	etc.),	thus	enhancing	its	cred-
ibility	as	an	organisation	able	to	define	a	strategy	(both	towards	
internal	-	the	schools	composing	the	University	-	and	external	
stakeholders)

•	 Providing	reliable	data	that	may	support	lobbying	and	commu-
nication	strategy

•	 Favouring	a	cultural	change	towards	data	use,	also	within	aca-
demic	community

•	 Supporting	the	development	of	other	data-based	tools	for	alter-
native	uses	(showcase	PSL’s	areas	of	scientific	expertise,	build	
scientific	maps	on	general	or	specialized	topics,	etc.)

•	 Helping	to	better	define	the	way	bibliometrics	could	be	imple-
mented	to	support	decision-making.			
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ABSTRACT

Research	 Infrastructures	 (RIs)	 face	 big	 expectations	 regarding	
their	 societal	 impact.	 As	 a	 consequence,	 there	 is	 a	 need	 for	
methods	to	monitor	and	assess	impact.	But	expectations	differ	

between	 funders,	 organisations	 and	 countries,	 they	 change	 overtime	
and	they	are	not	always	clear.	In	addition,	expectations	often	relate	to	
other	functions,	roles	or	ideas	of	an	infrastructure	than	that	of	an	orga-
nisation	that	enables	excellent	research.	It	is	clear	that	a	standard	set	of	
impacts	and	indicators	doesn’t	do	justice	to	these	differences.	Yet,	at	the	
same	time,	there	is	a	need	for	a	harmonized	approach	to	impact	monito-
ring.	In	this	paper	we	describe	the	development	of	such	an	approach	for	
a	consortium	of	RIs	as	part	of	the	H2020	ACCELERATE	project.

INTRODUCTION
Large	Research	infrastructures	(RIs)	have	become	an	objective	of	a	

variety	of	policies,	both	on	the	regional	and	national,	as	well	as	the	Euro-
pean	level.	Governments	and	public	organisations	across	all	these	levels	
make	large	public	investments	to	construct	and	operate	RIs.	Moreover,	
different	 countries	 and	 organisations	 are	 increasingly	 cooperating	 in	
funding	and	managing	RIs.	To	legitimize	these	efforts,	both	funders	and	
RIs	 themselves	expect	RIs	 to	have	various	beneficial	 impacts,	 ranging	
from	 scientific	 breakthroughs	 to	 regional	 innovation	 and	 the	 develop-
ment	of	new	technologies.	

The	 evaluation,	 as	 well	 as	 the	 governance	 of	 societal	 impact,	 is	 a	
challenge.	There	have	been	reports	and	studies	of	impact,	yet	there	is	no	
common	agreement	on	impacts	to	expect,	or	approaches	to	evaluate	im-
pact.	However,	improved	governance	and	evaluation	of	societal	impacts	
is	expected	to	contribute	to	the	long	term	sustainability	of	RIs.	

The	context	of	 this	paper	 is	 the	ACCELERATE	project,	dedicated	 to	
the	long	term	sustainability	of	RIs	in	the	field	of	materials	research.	The	
RIs	 have	 articulated	 the	 need	 for	 a	 proactive	 governance	 of	 societal	

impact.	 The	 RIs	 indicated	 that	 the	 studies	 and	 methods	 available,	 do	
not	 respond	 to	 their	needs.	We	are	 involved	 in	 the	project	 in	order	 to	
develop	a	societal	impact	approach	for	use	by	the	RIs	themselves.	The	
paper	addresses	the	question:	How	to	understand	societal	impact	of	a	
Research	Infrastructure?	

In	 this	 paper	we	describe	 how	 the	 (European)	 RI	 policy	 landscape	
developed	in	the	past	two	decades.	It	is	in	the	context	of	these	broader	
developments	that	the	question	of	societal	impact	is	brought	to	the	fore.	
We	describe	core	elements	of	methods	used	for	societal	impact	assess-
ment	of	RIs.	We	relate	this	to	the	practice	and	needs	of	the	RIs	involved	
in	the	ACCELERATE	project.	In	the	discussion,	we	reflect	on	the	implica-
tions	of	the	political	context	in	which	RIs	operate,	for	the	understanding	
of	societal	impact	of	RIs.	

BACKGROUND: DEVELOPMENT 
OF THE RI (POLICY) FIELD

Since	the	turn	of	the	century,	RIs	have	gained	a	significant	position	
on	the	European	(science)	policy	agenda.	The	memorandum	‘Towards	a	
European	Research	Area’,	published	and	approved	in	2000,	positioned	
RIs	as	a	policy	objective	on	the	agenda	(European	Commission,	2000).	
RIs	are,	according	to	the	Memorandum,	important	for	scientific	progress.	
They	are	tools	for	European	cooperation	and	integration.	The	notion	of	
a	European	strategy	 for	RIs	 that	was	 introduced	 in	 the	memorandum,	
offered	individual	member	states	the	prospect	of	reducing	costs,	by	sha-
ring	 the	capital	and	operational	 investments	accompanying	the	estab-
lishment	of	RIs	(Papon,	2004).	

Research	 Infrastructures,	 according	 to	 the	 European	 Commission,	
are	facilities,	resources	and	services	that	are	used	by	the	research	com-
munities	to	conduct	research	and	foster	innovation	in	their	fields.	They	
include	major	 scientific	equipment	or	 sets	of	 instruments;	 knowledge-
based	 resources	 such	 as	 collections,	 archives	 or	 scientific	 data;	 e-inf-
rastructures	such	as	data	and	computing	systems	and	communication	
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networks;	and	any	other	 infrastructure	of	a	unique	nature	essential	 to	
achieving	excellence	in	research	and	innovation	(European	Commission,	
2018a:	part	4,	p.5).

To	enable	 the	development	of	a	European	strategy	on	RIs,	 the	Eu-
ropean	 Strategy	 Forum	 on	 Research	 Infrastructures	 (ESFRI)	 was	 esta-
blished	 in	 2002.	 ESFRI	 aims	 to	 support	 a	 “coherent	 and	 strategy	 led	
approach	 to	 policymaking	 on	 research	 infrastructures”	 (ESFRI,	 2018).	
One	of	the	tools	is	roadmapping;	a	strategic,	long-term,	policy-relevant	
planning	exercise	between	member	states	(OECD,	2008),	resulting	into	
roadmaps	 for	 the	 construction	 and	 development	 of	 pan-European	 re-
search	 infrastructures.	 In	 2006	 ESFRI	 published	 its	 first	 roadmap	 and	
ESFRI	has	updated	 the	 roadmap	multiple	 times	 since	 then.	 Each	new	
roadmap	includes	new	projects	and	initiatives,	as	well	as	projects	from	
earlier	roadmaps.	What	is	on	the	roadmap	is	an	RI.

The	efforts	to	establish	a	coherent	European	RI	strategy	influences	
the	 national	 processes	 in	 its	 member	 states.	 ESFRI	 expects	 member	
states	to	develop	their	own	national	 roadmaps.	These	need	to	 include	
national	 facilities	 as	 well	 as	 participation	 in	 international	 RIs.	 In	 the	
Netherlands,	for	example,	the	national	roadmap	is	harmonized	with	the	
European	roadmap	(NWO,	2016).	This	means	that	national	RIs,	or	con-
sortia	of	RIs,	have	to	link	to	an	international	initiative	on	the	ESFRI	road-
map,	to	be	eligible	for	a	place	on	the	national	roadmap.	A	substantive	
amount	of	Dutch	public	funding	for	RIs	is	tied	to	the	national	roadmap.	
This	 financial	 incentive	 thus	 encourages	 national	 RIs	 to	 connect	 with	
pan-European	RI	initiatives.

Another	development	in	the	creation	of	a	unified	European	RI	land-
scape,	is	the	introduction	of	the	European	Research	Infrastructure	Con-
sortium	(ERIC)	legal	framework	(EC,	2009).	The	ERIC	framework	provides	
consortia	the	possibility	to	act	as	a	European	legal	entity.	The	consortium	
can	consist	of	–	and	is	funded	and	governed	by	-	EU	Member	States,	as-
sociated	countries,	third	countries	and	intergovernmental	organisations.	
The	ERIC	 framework	provides	a	blueprint	 for	a	structure	and	 it	allows	
for	a	faster	process	than	creating	an	international	organisation.	An	ERIC	
needs	to	represent	added-value	in	the	development	of	the	European	Re-
search	Area	(ERA).	It	needs	to	contribute	to	significant	improvement	in	
the	relevant	scientific	and	technological	fields,	to	the	mobility	of	know-
ledge	and/or	researchers	within	the	ERA	and	to	the	dissemination	and	
optimisation	of	results	(EC,	2018b).

In	 the	 past	 two	 decades,	 the	 number	 and	 variety	 of	 facilities	 that	
are	 identified	 as	 RIs	 and	 that	 are	 included	 on	 roadmaps	 have	 grown.	
Currently,	a	 large	variety	of	facilities	 is	 identified	as	an	RI:	 from	single	
sited	physical	buildings	with	equipment	 for	scientific	experiments	and	
measurements	to	distributed	testbeds	for	crops	and	from	virtual	and	net-
worked	datasets	for	social	sciences	and	humanities	research	to	mobile	
facilities	for	marine	research.	

“LONG TERM SUSTAINABILITY” 
AND SOCIETAL IMPACT

The	long	term	sustainability	of	Research	Infrastructures	has	received	
attention	 in	 recent	 years.	 The	Conclusions	of	 the	Council	 of	 the	Euro-
pean	Union	in	2016	underlined	the	importance	and	urged	the	European	
Commission	to	develop	an	action	plan.	 In	 response,	ESFRI	established	
the	Long-term	Sustainability	Group.	The	OECD	as	well	as	various	H2020	
projects	address	the	issue.	The	lifecycle	of	a	RI	often	covers	multiple	de-

cades.	To	ensure	the	sustainability	of	a	RI	throughout	its	lifecycle,	ESFRI	
identified	different	aspects	and	issues	concerning	sustainability	(ESFRI	
2017).	They	include	the	effective	governance	of	RIs,	the	(lack	of)	coordi-
nation	between	the	national	and	European	level,	and	the	availability	of	
people	with	the	right	skills	and	experience.	

One	of	the	obstacles	for	ensuring	the	long	term	sustainability	of	RIs	is	
the	lack	of	a	sound	methodology	for	identifying	and	assessing	the	socie-
tal	impact	of	RIs.	Some	RIs	require	substantive	public	investments.	The	
expectations	driving	these	investments	have	shifted	in	the	past	decades	
and	RIs.	Even	RIs	that	do	not	require	such	investments	are	now	expected	
to	contribute	to	the	needs	of	contemporary	society	(Hallonsten,	2017).	As	
a	consequence,	there	is	political	and	social	pressure	to	identify,	monitor	
and	evaluate	the	contribution	that	RIs	make	to	society	in	general,	or	to	
regional	and	national	economies,	or	through	the	science	the	RIs	deliver,	
such	 as	 better	 healthcare,	 a	 cleaner	 environment	 or	 developments	 to	
communications	and	transport	(ESFRI,	2017).	However,	clear	articulati-
on	of	expectations	regarding	societal	impact,	or	regular	monitoring,	are	
not	yet	common	practice,	neither	among	funders,	members	and	stake-
holders,	nor	at	RIs	 (ESFRI,	2017).	Still,	 the	need	to	develop	a	standard	
methodology	for	assessing	the	societal	impact	of	RIs	is	widely	shared	(cf.	
European	Commission	(2017),	OECD	(2017),	ESFRI	(2017)).

THE SOCIETAL IMPACT OF 
RESEARCH INFRASTRUCTURES

Despite	the	call	for	a	methodology,	there	is	no	lack	of	studies	dedica-
ted	to	the	societal	impact	of	RIs.	They	cover	a	broad	range	of	methods,	
from	 ex-post	 qualitative	 case	 studies,	 to	 ex-ante	 cost-benefit	 analyses	
(Giffoni	et	al,	2018b).	Most	focus	on	a	specific	RI	(e.g.	on	ISIS	(Simmonds,	
2016),	European	Social	Survey	(Kolarz,	2017)	and	ICOS	ERIC	(Van	Belle	et	
al,	2018)),	but	there	have	been	attempts	to	develop	a	more	generic	frame-
work	for	the	assessment	of	societal	impacts	as	well.	Examples	include	the	
work	of	Technopolis	(Greniece	et	al,	2015),	the	FenRIAM	guide	(Roschow	
et	al,	2014),	the	ongoing	work	of	the	OECD	Global	Science	Forum	(OECD,	
2017;	OECD,	2018)	and	the	recently	started	H2020	project	RI-PATHS.

There	are	similarities	between	the	studies,	such	as	the	use	of	a	model	
for	impact	–	or	of	elements	such	as	inputs,	activities,	outputs,	outcomes	
and	impacts.	Another	similarity	is	the	articulation	of	the	differences	bet-
ween	RIs,	including	in	studies	dedicated	to	a	specific	RI.	Yet	the	studies	
differ	in	how	they	analytically	“pull	apart”	impact	and	RIs.	The	questions	
“impact	 of	 what?”	 and	 “impact	 on	 what?”	 are	 addressed	 in	 different	
ways.

DATA
We	have	used	desk	research	to	study	the	evolving	policy	context	of	

RIs.	We	focused	on	policy	documents	concerning	RIs,	the	ERA	and	road-
maps,	as	well	as	policy	documents	addressing	societal	impact	(assess-
ment)	of	RIs.	We	studied	literature	on	RI	impact,	including	consultancy	
reports	and	case	studies.	Through	our	project,	we	had	access	to	official	
as	well	as	internal	documents	of	the	member	RIs,	including	Statutes	and	
Annual	Reports,	as	well	as	monitoring	documents.	

We	interviewed	representatives	of	the	RIs	involved	in	ACCELERATE	and	
organised	joint	workshops	to	identify	questions,	interests	and	needs	regar-



137ISSUE 47 |  MAY 2019

ding	impact,	to	identify	relevant	stakeholders	that	are	involved	in	the	eva-
luation	of	societal	impact,	as	well	as	to	discuss	expectations	and	practices.

Finally,	we	have	been	involved	and	invited	in	a	number	of	meetings	
regarding	societal	impact	of	RIs.	This	helped	us	relate	our	project	to	on-
going	developments	in	the	field	of	societal	impact	of	RIs.

RESULTS - WHAT IMPACT 
AND IMPACT OF WHAT? 

The	studies	of	and	reports	on	societal	impact	of	RIs	use	different	inter-
pretations	of	impact	and	RIs.	We	describe	three	common	trends.	We	then	
use	these	interpretations	to	describe	the	RIs	of	the	ACCELERATE	project.	

IMPACT OF WHAT

Some	studies	use	observable	 characteristics	of	 an	RI	 as	a	 starting	
point.	For	example	the	scientific	domain	or	discipline	the	RI	serves,	 its	
scope	(single-sited,	distributed,	mobile	or	virtual)	or	phase	(construction,	
operation,	decommissioning)	(ESFRI,	2017).	RI	PATHS	proposes	a	more	
holistic	 approach,	 where	 the	 taxonomy	 is	 based	 on	 type	 of	 research	
(Giffoni	et	al,	2018a).	Technopolis	uses	a	typology	of	characteristics	that	
makes	the	phase	explicit	(Technopolis,	2015).	

IMPACT ON WHAT

Some	of	these	studies	propose	a	typology	of	impacts	as	well.	Tech-
nopolis	(Greniece,	2015)	distinguishes	between	impacts	on	the	economy,	
on	innovation,	on	human	resource	capacity	and	on	society.	

IMPACT AS A CONTRIBUTION TO A GOAL

More	 recent	 impact	 studies	 (Kolarz	 et	 al.	 2017),	 policy	 documents	
(ESFRI	 2017,	 OECD,	 2018)	 and	 impact	 approaches	 developed	 by	 RIs	
themselves	(ESS,	2018),	use	a	different	approach.	They	relate	impact	to	
other	features	of	the	RIs.	They	state	that	a	one-size-fits-all	approach	will	
not	do,	and	that	“there	seems	to	be	no	“silver	bullet”	for	capturing	the	
impacts	of	RI”	(Berger	et	al,	2018:	55),	precisely	given	the	heterogeneity	
of	RIs	and	of	 impacts.	They	 relate	societal	 impact	 to	 the	objectives	or	
goals	of	a	specific	RI	(ESS,	2018).	Some	include	that	impact	also	relates	
to	expectations	of	stakeholders	(OECD,	2018:	1),	since	RIs	face	multiple	
stakeholders,	that	have	different	strategic	visions	and	expectations.	Stu-
dies	 relate	 impact	 to	goals,	missions	and	expectations.	 Impact	can	be	
understood	as	a	“contribution	to”.	

THE ACCELERATE RIS

The	ACCELERATE	consortium	consists	of	five	RIs:	CERIC	(Central	Eu-
ropean	Research	Infrastructure	Consortium),	ESS	(the	European	Spalla-
tion	Source	ERIC),	FRM	II,	HZG-GEMS	(Helmholtz	Gesellschaft)	and	ELI	
(Extreme	Light	Infrastructure).	They	are	all	dedicated	to	enabling	materi-
als	research:	the	characterisation	of	matter,	from	subatomic	to	supramo-
lecular	scale.	The	research	that	the	RIs	enable	is	done	with	equipment	
called	 beamlines	 or	 instruments.	 These	 are	 connected	 to	 a	 powerful	
source,	an	accelerator,	spallation	source,	or	laser.	

IMPACT OF WHAT?

The	members	can	be	further	described	using	some	basic	characteristics:

Phase:	 ELI	 is	 currently	under	 construction.	 It	will	 enable	materials	
research	in	the	future,	however	at	present	it	is	a	building	project.	FRM	II	
is	in	operation	since	2015.

Scope:	FRM	II	is	a	single	sited	RI.	The	research	facility	is	located	on	
one	specific	site,	in	Garching,	Germany.	The	spallation	source	of	ESS	is	
built	on	a	single	site	in	Lund,	Sweden.	However	the	Data	Management	
and	Software	Centre	(DMSC)	is	located	in	Copenhagen,	Denmark.	In	the	
other	cases,	the	RI	consists	of	multiple	physical	sites	that	together	make	
up	 the	 RI.	 HZG-GEMS	 manages	 instrumentation	 at	 different	 sites,	 ELI	
consists	 of	 three	 research	 facilities	 and	CERIC	 coordinates	 between	 a	
number	of	facilities.

Governance:	Three	of	 the	RIs,	ELI,	ESS	and	CERIC,	are	ERICs.	This	
means	 that	 they	 have	 a	 European	 legal	 status.	 They	 are	 governed	 by	
European	countries	that	are	a	member	of	the	ERIC,	and	that	fund	part	
of	 its	construction/operation,	either	 in-kind	or	 in	cash.	 In	contrast,	 the	
two	 German	RIs	 are	part	 of	 existing	 research	 organisations:	 FRM	 II	 is	
governed	by	Technical	University	Munich	and	HZG-GEMS	that	operates	
instruments	at	distant	facilities,	is	operated	by	the	Institute	for	Materials	
Research,	which	is	part	of	the	Helmholtz	Gesellschaft.	The	latter	two	are	
funded	through	national	and	regional	scientific	funds.	

Span of control:	 With	 span	 of	 control	 we	 refer	 to	 the	 responsibi-
lities	and	possibilities	of	 the	RI	 regarding	 the	 facilities	 it	offers	access	
to.	CERIC	does	not	own	any	physical	instrument,	beamline	or	source;	it	
offers	access	to	beamlines	operated	by	representatives	of	the	member	
states,	at	different	partner	facilities.	On	the	other	hand,	FRM	II	manages	
both	source,	as	well	as	part	of	the	instruments.	FRM	II	both	facilitates	
research	as	well	as	does	in	house	research	and	it	is	a	source	of	medical	
isotopes.

IMPACT ON WHAT

All	ERICs	(CERIC,	ESS	and	ELI)	need	to	represent	added-value	in	the	
development	of	the	European	Research	Area.	The	ERA	focuses	on	five	
key	priorities.	The	ERICs	are	expected	to	report	on	their	contribution	to	
these	priorities.	The	priorities	are	negotiated	by	different	political	actors	
within	the	EU.	They	can	change	overtime	in	a	response	to	new	issues	
arising	or	others	becoming	less	relevant.

In	 some	 RIs,	 the	 statutes	 provide	 some	 information	 on	 what	 they	
should	 impact	 on.	 CERIC-	 ERIC’s	 objective	 shall	 be	 to	 “stimulat[e]… 
beneficial impact on the scientific, industrial and economic development. 
(CERIC	2014:	6)	and	CERIC	“shall proceed to the periodical evaluation of 
[…] its impact on the European Research Area, on the Regions hosting its 
Partner Facilities and at international level.”	(CERIC	2014:	12)	

IMPACT AS A CONTRIBUTION TO A GOAL

Some	members	have	defined	contributions	to	goals	These	(strategic)	
goals	are	used	as,	in	other	words	to	define,	impact	categories.		

ESS	for	example,	uses	their	strategic	goals	as	impact	categories:	(1)	
World-Class	RI	Enabling	Scientific	Breakthroughs	and	Addressing	Grand	
Societal	Challenges	(2)	Supports	and	Develops	Its	User	Community,	Fos-
ters	a	Scientific	Culture	of	Excellence	and	Acts	as	an	International	Scien-
tific	Hub.	(3)	Is	Built	on	Time	and	on	Budget,	Operates	Safely,	Efficiently	
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and	Economically,	and	Responds	to	the	Needs	of	Stakeholders	and	(4)	
Develop	Innovative	Ways	of	Working	(ESS,	2018).

DISCUSSION AND CONCLUSIONS
We	discuss	the	above	in	the	context	of	the	experiences	and	needs	of	

the	members	of	ACCELERATE.	They	require	an	approach,	or	an	under-
standing	of	societal	impact,	that	improves	the	possibility	to	pro-actively	
govern	 impact.	 These	 RIs,	 just	 as	 others,	 face	 a	 complex	 stakeholder	
community,	 consisting	 of	 their	 members,	 funders,	 users	 and	 benefici-
aries;	each	with	different	expectations	regarding	societal	 impact,	each	
with	different	requirements,	and	each	with	a	different	interpretation	of	
impact,	if	any.	

The	members	of	ACCELERATE	are	all	dedicated	to	enabling	materials	
research	by	providing	access	to	instruments	and	beamlines.	Apart	from	
these	 similarities	 the	RIs	differ	 considerably:	 from	building	projects	 to	
up-and-running	 organisations;	 from	 institutionally	 or	 nationally	 gover-
ned	organizations	to	former	EU	project	consortia	turned	ERICs,	funded	
by	member	 states;	 from	an	annual	budget	of	 3	million	euro	 to	an	1.8	
billion	euro	 investment.	 It	 is	 evident	 that	 the	 impacts	will	 differ	given	
these	characteristics,	and	that	different	impacts	are	expected	given	the	
different	 stakeholder	 communities.	 At	 the	 same	 time,	 supranational	
European	 initiatives	call	 for	coherent	policies	 for	RIs,	 including	 for	 the	
(assessment	of)	societal	impact	of	RIs.	There	is	an	inherent	tension	here,	
given	the	different	characteristics	and	contexts.	

The	ACCELERATE	members	are	expected	to	have	an	impact	on	the	
economy,	innovation	and	other	societal	sectors,	as	well	as	on	the	socie-
tal	challenges.	Yet	these	expectations	are	in	most	cases	not	concrete	or	
specific.	It	is	often	unclear	to	the	RIs	what	is	expected	in	terms	of	the	na-
ture	of	the	impact,	the	contribution	by	the	RI	or	the	evidence	of	impact.	
Regarding	the	impact	on	ERA	priorities,	for	 instance,	the	ERICs	merely	
contribute	to.	This	 is	 in	line	with	the	more	recent	development,	where	
impacts	relate	to	objectives.	As	mentioned	above,	one	of	the	members	
has	developed	a	societal	impact	approach	that	uses	its	strategic	objecti-
ves	as	impact	categories.	

However,	 the	 ACCELERATE	 members	 report	 that	 there	 is	 more	 to	
impact	than	is	formally	agreed	and	communicated	in	statutes,	mission	
statements	and	strategic	objectives.	Different	stakeholder	groups	have	
different	perspectives	of	what	an	RI	 is.	For	a	hosting	member	country,	
the	seat	of	an	ERIC	is	a	prestigious	project;	for	the	ministry	of	economic	
affairs	of	a	member	country,	the	same	RI	is	an	opportunity	for	high-tech	
industry;	for	a	ministry	of	science,	the	very	same	RI	is	the	opportunity	to	
collaborate	with	excellent	scientists	from	abroad.	For	a	regional	govern-
ment,	the	RI	is	a	high-tech	employer;	the	reactor	of	that	RI	is	perceived	
by	some	of	the	local	population	as	a	potential	danger;	for	doctors	and	
patients	in	a	different	country,	the	RI	is	a	provider	of	medical	isotopes.	

Every	stakeholder	seems	to	have	a	different	perception	of	an	RI.	And	
each	perception	relates	to	a	different	impact	or	contribution.	Pro-active	
governance	 of	 societal	 impact	 includes	 pro-active	 governance	 of	 the	
image	or	perception	the	stakeholder	has	of	an	RI.	What	an	RI	does,	or	
what	it	monitors,	depends	not	only	on	the	impact	expected,	but	also	on	
the	perception	of	a	stakeholder,	and	the	RI,	what	the	RI	is.

These	perceptions	are	not	just	“out	there”;	what	an	RI	is,	and	what	
impact	to	expect,	can	be	discussed	and	negotiated	between	the	RI	and	
its	stakeholders,	and	among	different	stakeholders.	An	RI	is	in	that	sense	
a	boundary	object	 (Star	and	Griesemer,	1989).	 It	 is	adaptable	 to	view-

points	of	a	wide	variety	of	stakeholders	including	stakeholders	that	are	
not	 commonly	 involved	 in	 science	 and	 innovation,	 such	 as	 local	 com-
munities	and	regional	employers.	What	a	Research	Infrastructure	is,	is	
influenced	by	 the	perception	and	expectations	of	 the	stakeholder,	 the	
activities	and	strategy	of	the	RI	as	well	as	the	negotiations,	or	the	lack	
thereof,	between	these	actors.	

An	RI	is	as	a	boundary	object	from	another	viewpoint	as	well.	Policies	
regarding	RIs	have	opened	up	possibilities	and	opportunities	to	include,	
develop	or	identify	facilities	as	Research	Infrastructure	or	in	other	words:	
to	put	them	on	the	map.	What	 is	commonly	referred	to	as	a	Research	
Infrastructure	 has	 been	 negotiated,	 expanded	 and	 stretched	 resulting	
into	a	large	variety	of	projects	and	activities	that	are	nowadays	identified	
as	an	RI.

Revisiting	current	 initiatives	and	practices	 in	assessing	societal	 im-
pact	and	relating	that	to	the	practice	of	a	number	of	RIs,	aids	in	under-
standing	 the	challenge	 regarding	societal	 impact.	The	diversity	of	RIs,	
the	 large	variety	of	stakeholders	of	an	RI	and	the	different	views	they	
have	about	an	RI,	suggests	indeed	that	a	standard	taxonomy,	or	a	stan-
dard	set	of	 indicators,	does	not	do	 justice.	However,	 it	does	provide	a	
direction.	It	starts	from	the	observation	that	an	RI	operates	in	a	complex	
context,	 and	 that	 it	 is	 perceived	 differently	 by	 different	 stakeholders.	
Both	RIs	as	well	as	stakeholders	search	for	points	of	reference.	This	se-
arching	provides	the	opportunity	to	develop	a	joint	view	on	what	the	RI	
is,	and	what	can	be	expected	of	it.	
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BACKGROUND AND 
PURPOSE OF THE STUDY

Despite	all	efforts	undertaken	 in	 the	past	 there	 is	no	compre-
hensive	and	 rigorous	analytical	 framework	 to	consider	all	of	
the	relevant	variables	in	gender	equality	issues,	although	the-

re	have	been	a	number	of	European	Commission	projects	such	as	PRA-
GES,	GENDERA,	GenSET,	STAGES	and	GENOVATE,	which	have	explored	
the	gender	equality	 (GE)	dimension	with	different	foci.	While	all	 these	
previous	studies	have	illustrated	numerous	evaluation	approaches,	con-
cepts,	 indicators	etc.	to	provide	examples	of	measuring	different	kinds	
of	impacts,	a	clear	understanding	of	the	mechanisms	between	different	
gender	equality-related	policy	initiatives	and	interventions	(inputs)	and	
outputs/results	 is	still	not	available.	 In	order	to	address	these	challen-
ges,	 EFFORTI	 (Evaluation	Framework	 for	Promoting	Gender	Equality	 in	
Research	&	Innovation),	an	EU	funded	project,	aims	to	clarify	the	mecha-
nisms	between	gender	equality	inputs	and	the	expected	results	not	only	
on	gender	equality	itself,	but	also	on	research	and	innovation	(R&I).	The	
evaluation	framework	provides	the	theory	and	tools	for	analysing	how	
gender	equality-related	 interventions	contribute	to	the	achievement	of	
the	three	European	Research	Area’s	main	objectives	on	gender	equality	
and	how	those	achievements	affect	the	desired	outcomes	of	(responsib-
le)	research	and	innovation.	The	uniqueness	of	the	evaluation	framework	
is	that	it	goes	beyond	conventional	research	and	innovation	indicators,	
taking	into	account	also	evaluation	dimensions	like	providing	answers	to	
the	Grand	Challenges	and	the	promotion	of	Responsible	Research	and	
Innovation.

With	the	rise	of	the	idea	of	evidence-based	policy-making	(e.g.	Nutley	
et	al.	2002;	Solesbury	2001;	Sanderson	2002),	expectations	have	grown	
regarding	the	use	of	scientific	evidence	 in	policy-making.	At	 the	same	
time,	establishing	causal	relationships	between	policy	interventions	and	
observed	changes	poses	a	theoretical	challenge	as	well	as	empirical	and	
methodological	problems.	One	approach	to	address	these	challenges	is	
the	 theory-based	 impact	 evaluation	 approach	 (TBIE):	 In	 theory-based	
impact	evaluation	(TBIE),	causality	is	often	defined	as	a	problem	of	con-
tribution,	not	attribution.	“Why	and	how”	questions	are	typically	being	
asked	 instead	of	“how	things	would	have	been	without”	 like	counter-
factual	approaches	do.	The	goal	is	to	answer	the	“why	it	works”	question	
by	identifying	the	theory	of	change	(“how	things	should	logically	work	
to	produce	the	desired	change”)	behind	the	program	and	assessing	its	
success	by	comparing	theory	with	actual	implementation.	The	“theories”	
to	be	investigated	on	how	gender	equality	and	R&I	outcomes	interrela-
te	(intervention	logics),	which	in	turn	link	the	allocation	of	resources	to	
the	achievement	of	 intended	 results	and	 finally	 impacts	are	still	 to	be	
developed.	These	might	be	complemented	by	academic	theories	about	
public	interventions	and	already	existing	empirical	evidence	from	former	
evaluations	and	impact	assessments.		The	actual	results	of	GE	policies	
will	depend	both	on	policy	effectiveness	and	on	other	context	variables.	
Context	factors	are	organizational	structures	and	cultures,	as	well	as	na-
tional	and	regional	structures,	capabilities	and	policies.	The	application	
of	a	theory	based	impact	evaluation	approach	will	allow	us	to	take	these	
different	levels	of	influences	on	policy	effectiveness	-	mechanisms	and	
context	-	systematically	into	account.	Furthermore,	it	allows	us	to	deve-
lop	context	sensitive	and	policy	specific	theories	of	change.
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EVALUATION	FRAMEWORK	FOR	
PROMOTING		GENDER	EQUALITY	IN	
RESEARCH	AND	INNOVATION:
HOW	DOES	GENDER	EQUALITY	INFLUENCE	RESEARCH	AND	
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METHODOLOGICAL APPROACH
Drawing	 on	 already	 developed	 and	 applied	 indicators	 in	 gender	

equality	and	R&I	research	(RIO	Observatory,	OECD	STI	Scoreboard	etc.),	
but	also	on	recent	studies	on	RRI	indicators	(Ravn	et	al.	2015a,	2015b,	
European	Commission	2015),	we	carried	out	a	comprehensive	desk	re-
search	as	a	basis	for	the	collection	of	a	preliminary	list	of	relevant	indi-
cators.	Based	on	existing	evidence,	the	project	team	first	identified	the	
most	relevant	indicators	according	to	literature	review;	clustered	these	
indicators	 into	 different	 categories,	 dimensions	 and	 sub-dimensions,	
which	are	based	on	GE-related	 literature	and	smart	practice	examples	
implemented	in	different	organisations	and	contexts;	and	finally	grouped	
these	indicators	according	to	an	evaluation	logic	model.	The	indicators	
are	differentiated	between	input,	throughput,	output,	outcome	and	im-
pact	 aspects.	 For	 each	 aspect,	 the	 indicators	 are	 illustrated	 at	 micro/
individual	or	team	level,	meso/organisational	level	and	macro/policy	or	
country	level.

The	 indicators	 are	 based	 on	 the	 collection	 and	 review	 of	 “smart	
practices”	 implemented	 in	 Europe	 and	 beyond.	 The	 identification	 of	
smart	practices	was	based	on	an	assessment	of	the	practices	that	are	
relevant,	effective	and	efficient	in	the	context	that	they	operate	in	as	to	
their	quality	of	both	evaluation	and	measurement	(Kalpazidou	Schmidt	
et	al.	2017c).	Smart	practice	examples	evaluated	measures	of	different	
nature	and	length:	some	constituted	large	national	programmes	with	a	
long-term	perspective,	while	others	were	of	 a	more	 limited	 character.	
The	selection	of	smart	practices	was	based	on	the	criteria	of	(1)	the	qua-
lity	of	the	implemented	measures,	and	(2)	the	impact	of	the	measures.	
The	quality	of	the	measures	was	assessed	based	on	the	parameters	of	
relevance,	 effectiveness,	 efficiency,	 and	 sustainability	 of	 the	 interven-
tions,	while	the	impact	of	the	measures	was	assessed	in	relation	to	its	
subjective/objective	 dimension	 (Kalpazidou	 Schmidt	 &	 Cacace	 2017).	
Synthesising	 the	 typologies	developed	by	Kalpazidou	Schmidt	and	Ca-
cace	(2017)	and	the	fields	of	action	identified	by	the	GENERA	project	and	
building	on	further	theoretical	and	empirical	experiences,	we	developed	
an	intervention	typology.	Examples	of	impact	stories	were	developed	for	
a	broad	spectrum	of	these	intervention	types	in	order	to	provide	examp-
les	of	the	mechanisms	regarding	intervention	intentions	and	to	provide	a	
common	framework	for	understanding	the	multi-faceted	interventions	of	
the	cases	that	will	serve	as	a	testing	ground	for	the	further	development	
of	the	tentative	evaluation	model.

CASE STUDY APPROACH FOR 
VALIDATION PURPOSES

The	 EFFORTI	 intervention	 logic	 model	 forms	 the	 conceptual	 basis	
for	the	case	study	work.	The	Intervention	Logic	Model	considers	inputs,	
throughputs,	and	outputs,	as	well	as	outcomes	and	impacts	of	the	for-
mer	 two.	The	model	also	aims	at	 showing	how,	once	achieved,	 these	
objectives	or	effects	can	further	affect	desired	R&I	effects	such	as	the	
number	of	patents	and	number	of	publications	and	citations,	but	also	
new	 R&I	 effects,	 such	 as	 providing	 answers	 to	 grand	 challenges	 and	

further	 promoting	 RRI.	 Additionally,	 the	 model	 includes	 three	 levels,	
i.e.	 team	 level	 (research	 quality,	 productivity,	 innovative	 outputs,	 and	
other	RRI	effects),	organisational/	institutional	level	(workplace	quality,	
recruitment	capacity,	efficiency,	RRI	orientation,	competitiveness),	and	
country/	 system/	 policy	 level	 (intensity,	 productivity,	 ERA	 orientation,	
etc.).	 However,	 some	 interventions	 will	 most	 likely	 overlap	 between	
different	 levels,	 which	 was	 taken	 into	 account	 in	 the	 development	 of	
the	 toolbox	 (EFFORTI	Conceptual	Evaluation	Framework,	D3.3,	Kalpazi-
dou	 et	 al.	 2017.8).	 After	 having	 developed	 a	 first	 tentative	 evaluation	
framework,	a	series	of	case	studies	 is	foreseen	to	validate	and	further	
improve	 the	 model.	 Yin	 (1994.13)	 defines	 a	 case	 study	 inquiry	 as	 one	
that “Investigates a contemporary phenomenon within its real-life con-
text, especially when the boundaries between phenomenon and context 
are not clearly evident.”	 Therefore,	 the	 case	 study	method	 lends	 itself	
to	research	where	contextual	factors	are	highly	pertinent	to	the	pheno-
menon	of	study	 (ibid).	Case	studies	as	a	method	have	also	been	used	
extensively	in	evaluation	research.	We	will	use	the	case	study	method	
to	inductively	build	on	and	validate	the	evaluation	framework.	The	mul-
tiple	case	study	work	will	shed	light	on	those	factors	and	mechanisms	
that	shape	and	influence	the	effects	of	gender	equality	interventions	in	
R&I	on	research	and	innovation	outputs.	It	will	attempt	to	explain	what	
works	 (and	what	does	not	work)	 in	what	context	and	why.	 It	will	also	
explore	whether	the	intervention	is	 likely	to	work	elsewhere	and	what	
is	needed	to	make	it	work	elsewhere.	It	will	also	attempt	to	explain	how	
the	national/	science	system	context	influences	the	intervention	in	terms	
of	the	main	contextual	elements	as	well	as	the	main	agendas,	strategies,	
and	policies	that	shape	the	 intervention.	How	the	 institutional	context	
influences	the	intervention	will	also	be	taken	into	consideration	–	as	will	
an	assessment	of	whether	 the	general	conditions	 for	effective	gender	
equality	policies	are	in	place.	

CASE STUDY EXAMPLE
In	order	to	illustrate	what	insights	can	be	gained	from	this	approach	

for	the	Evaluation	Toolbox,	we	subsequently	outline	exemplary	results	of	
a	case	study	that	addresses	the	ERA	goal:	integration of gender dimensi-
on in research and education: 

“FEMtech	 Research	 Projects”	 is	 a	 funding	 scheme	 of	 the	 Austrian	
Research	 Promotion	 Agency	 (FFG),	 which	 supports	 projects	 in	 applied	
research,	technology	/	product	and	process	development	that	integrate	
the	gender	dimension	in	research	content.	It	can	be	classified	as	an	in-
ternational	good	practice	example	in	the	context	of	fostering	gender	in	
research	content	because	it	is	one	of	the	few	funding	programmes	that	
comprehensively	targets	the	implementation	of	the	gender	dimension	in	
scientific	and	technological	research	projects.	By	means	of	content	ana-
lysis	of	project	descriptions,	 interviews	with	policy	designers,	program	
managers	 and	 representatives	 of	 three	 funded	 research	 projects,	 the	
effects	of	this	funding	instrument	especially	its	contribution	to	research	
and	innovation	were	analysed.	

In	the	beginning	of	the	Case	Study	an	intervention	logic	model	was	
developed:
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This	 log	 frame	shows	 that	 the	 funding	programme	aims	 to	 initiate	
RTDI	projects	with	gender	relevant	content	in	future-oriented	research	
fields	and	in	the	long	run	wants	to	enhance	the	quality	of	technologies	
and	products	on	the	market.	Funded	projects	shall	develop	tailor-made,	
innovative	 solutions	 that	 have	 a	 demonstration	 character.	 In	 addition,	
“FEMtech	Research	Projects”	aims	to	increase	acceptance	and	interest	
in	the	topic	of	integrating	gender	in	research	among	scientists.	

All	in	all	10-12	projects	shall	be	funded	per	call	with	a	maximum	fun-
ding	of	300.000€	per	project.	From	2008	until	2014,	7	calls	have	been	

launched.	In	total	56	projects	were	funded	with	a	sum	of	12	Mio.	€.	
Moreover,	 the	 logic	 model	 shows	 the	 expected	 outputs,	 outcomes	

and	impacts	of	the	funding	scheme	as	they	are	stated	in	program	docu-
ments2	and	formulated	in	interviews	with	policy	makers	and	program	ma-
nagers	(codes	of	interviewees:	AU_CS2_02,	AU_CS2_03,	AU_CS2_04).

In	the	case	study,	it	was	then	tried	to	measure	possible	outputs,	out-
comes	and	impacts	of	the	funding	program.	The	monitoring	data	for	all	
seven	calls	between	2008	and	2014	shows	a	constantly	rising	number	of	
submitted	proposals	with	only	one	outlier	in	2011.

Figure 2:	number	of	submitted	and	accepted	projects	per	year
Source: FFG

Figure 1.	Intervention	logic	model	“FEMtech	Research	Projects”

1	 See	https://www.ffg.at/femtech-forschungsprojekte/5-ausschreibung
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veloped.	But	the	analysis	of	the	online-project	descriptions	shows,	that	
not	all	of	the	projects	focus	on	developing	products,	there	were	also	stu-
dies	funded	to	gain	more	gender-specific	knowledge	and	projects	that	
developed	 gender	 specific	 services.	 As	 the	 funded	 FEMtech	 research	
projects	exhibit	a	broad	range	of	research	foci	and	project	durations,	the	
produced	outputs	vary	widely	as	well.	Also,	most	projects	generated	not	
one	but	several	types	of	results.	The	most	commonly	produced	result	is	
the	review	of	a	product	or	service	from	a	gender	perspective.	This	can	
be	explained	with	the	considerably	low	funding	of	€	300,000	per	project,	
which	does	not	really	make	the	development	of	a	new	product	possible	
(AU_CS2_15).	 Less	 common	 are	 tutorials,	 didactic	 concepts	 /	 training	
concepts	or	manuals.

The	number	of	funded	projects	stayed	between	six	and	nine	per	call	
because	 the	amount	of	 funding	distributed	was	 too	 low	 to	 fund	more	
projects.	The	funded	projects	spread	over	six	thematic	categories	from	
Energy/Ecology	over	Life	Science	to	IT/communication,	which	indicates	
a	thematic	diversity	of	funded	projects.

The	measure’s	short-term	output	consists	in	the	integration	of	gende-
red	user	involvement	activities	into	technology	development	processes	
like	gender	divided	test	groups,	gendered	needs	assessments,	usability	
tests,	 participatory	 co-designing	 etc.,	 ideally	 from	 the	 very	 beginning	
(see	Nedopil/Schauber/Glende	2013;	Rommes	2014).	The	result	of	this	
changed	technology	development	process	is	information	on	gender-spe-
cific	(and	diversity-specific)	user	requirements	for	the	product	to	be	de-

Figure 3:	Type	of	results	(number	of	projects)
Source:	https://www.femtech.at/projekte,	Analysis	Joanneum	Research

Figure 4:	Type	of	further	use	of	results	(number	of	projects)
Source:	https://www.femtech.at/projekte,	Analysis	Joanneum	Research

As	many	of	the	funded	projects	do	not	aim	to	develop	new	or	improve	
existing	products	the	outcome	of	the	funding	program	cannot	be	mea-
sured	only	by	counting	user-oriented	products	and	technologies	on	the	
market	as	it	was	expected	in	the	intervention	logic	model.	Another	rea-
son	why	this	indicator	is	not	useful	is,	that	“FEMtech	Research	Projects”	
does	 not	 fund	 development	 processes	 until	 market	 entry.	 Therefore,	
information	about	the	potential	further	development	process	after	fun-

ding	has	ended	is	not	available.	Instead,	in	the	case	study	the	outcome	
of	“FEMtech	Research	Projects”	was	measured	by	identifying	different	
forms	of	further	usage	of	project	results.	In	19	funded	projects,	starting	
points	for	further	research	were	identified.	18	projects	plan	an	applica-
tion	of	project	results	in	practice;	another	12	are	committed	to	apply	the	
project	results.	Moreover,	one	interviewee	reports	of	a	market	launch	of	
a	developed	service	in	the	upcoming	months	(AU_CS2_09).
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impact	could	also	be	demonstrated.	The	case	study	represents	the	first	
attempt	to	measure	RTDI	effects	of	FEMtech	Research	Projects	as	so	far	
only	concept	and	implementation	evaluations	have	been	carried	out	for	
this	instrument.	Indicators	for	impact	assessment	were	outlined	and	will	
be	included	in	the	EFFORTI	Evaluation	Framework.	With	access	to	further	
funding	data,	impact	measurement	could	be	further	developed.

DISCUSSION AND CONCLUSIONS 
Based	on	a	thorough	analysis	of	the	relevant	knowledge	in	gender	

equality,	evaluation	as	well	as	science	and	innovation	research	and	the	
structured	analysis	of	smart	practice	examples,	a	first	evaluation	frame-
work	has	been	developed	which	was	then	used	for	the	conduction	of	in	
total	19	case	studies	 in	seven	EU	countries	(Austria,	Denmark,	France,	
Germany,	 Hungary,	 Spain,	 Sweden).	 The	 case	 studies	 cover	 a	 broad	
range	of	gender	equality	interventions,	from	mentoring	instruments	over	
structural	 change	 approaches	 up	 to	 incentives	 for	 integrating	 gender	
aspects	into	research	and	innovation	projects.	With	this	case	study	ap-
proach,	 we	aim	 to	 validate	and	 further	 develop	 the	evaluation	 frame-
work,	a	process	of	which	 the	most	 recent	 results	 shall	be	 shown	and	
discussed	at	the	Vienna	Impact	Conference.

Our	approach	of	using	a	theory-based	evaluation	framework	is	appro-
priate	even	though	it	has	hardly	possible	to	measure	concrete	research	
and	innovation	outcomes	and	impacts	of	the	GE	programmes	under	con-
sideration.	One	critique,	however,	can	be	that	the	theory	of	changes	em-
phasizes	differences	between	male	and	female	researchers	and	might	
lead	 to	 the	 promotion	 of	 stereotypes.	 Furthermore,	 the	 work	 with	 log	
frames	is	rather	linear	and	only	partly	suitable	for	complex	environments,	
as	we	are	fully	aware.	

The	main	and	still	unresolved	problem	 is	how	 to	establish	 the	 link	
between	 the	 intervention	 and	 the	 research	 and	 innovation	 outcomes	
and	impacts.	Apart	from	subjective	perceptions	and	anecdotal	evidence,	
the	interviewees	could	not	contribute	any	confirmations.

The	case	studies	underlined,	however,	the	importance	of	the	context	
yielding	to	the	desired	but	also	to	some	not	desired	effects.	They	also	
showed	that	the	EFFORTI	approach	and	the	collection	of	indicators	deli-
vers	a	suitable	background	for	programme	evaluations.	
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Follow-up	projects	are	mentioned	only	in	three	project	descriptions	
but	are	an	important	issue	in	the	interviews	with	project	representatives.	
Seven	interviewees	report	of	having	already	submitted	another	FEMtech	
project	or	a	follow	up	project	in	another	funding	program.

In	 the	 interviews,	also	other	outcomes	of	 the	projects	were	menti-
oned:	the	researchers	gained	gender	competence	 in	the	course	of	the	
project	 and	 became	 self-confident	 regarding	 its	 practical	 use.	 For	 the	
research	organisation	the	FEMtech	Research	Project	also	means	a	refe-
rence	for	further	gender	project	applications.	Some	interviewees	could	
also	improve	the	scientific	quality	of	the	gender	analysis	in	their	research	
proposals	for	other	funding	schemes.	The	gained	knowledge	and	com-
petences	regarding	gender	and/or	new	research	methods	were	used	in	
teaching,	trainings	and	other	research	projects.	Most	interviewees	also	
mentioned	a	sensitization	of	researchers	regarding	interdisciplinary	and/
or	participative	research	through	these	projects.	

This	directly	 refers	 to	 the	program	target	of	 increasing	acceptance	
and	interest	in	gender	in	research	projects	of	scientists	and	the	expected	
gender	equality	impact	of	anchoring	gender	in	application-oriented	re-
search.	The	interviews	showed	an	increasing	awareness	of	the	relevan-
ce	of	the	gender	dimension	in	research	and	also	an	increase	of	gender	
knowledge	of	researchers	and	representatives	of	companies	who	parti-
cipated	in	the	projects.	This	is	also	confirmed	by	the	increasing	quality	
of	applications.	

To	investigate	whether	the	funding	program	contributes	to	anchoring	
the	gender	dimension	in	application-oriented	research,	a	social	network	
analysis	of	funded	organisations	was	conducted.	It	was	examined	whe-
ther	the	group	of	beneficiaries	has	grown	from	call	to	call.	This	analysis	
shows	an	expansion	of	 research	organisations	and	companies	partici-
pating	 in	 “FEMtech	Research	Projects”.	 This	 “spreading”	 is	 frequently	
happening	via	actors	that	submit	regularly	in	the	funding	line,	but	with	
changing	cooperation	partners.	It	can	be	assumed	that	they	have	a	mul-
tiplier	function	to	involve	other	organisations	in	dealing	with	the	gender	
dimension	in	research.	But	they	can	also	take	on	a	gatekeeper	function	
in	 the	 future	 because	 they	 gain	 a	 substantial	 knowledge	 advantage,	
whereby	other	applicants	with	less	experience	are	no	longer	competiti-
ve.	All	in	all	the	community	of	organisations	that	already	have	conducted	
a	FEMtech	research	project	is	still	rather	small	compared	to	the	number	
of	research	performing	organizations	in	Austria.	This	can	mainly	be	attri-
buted	to	the	fact	that	this	funding	scheme	is	rather	small	compared	to	
other	RTDI	funding	programmes.	The	lack	of	political	will	to	broaden	the	
promotion	 of	 the	 gender	 dimension	 in	 research,	 which	 was	 identified	
as	a	relevant	context	factor	in	the	intervention	logic	model,	reduces	the	
expected	impact	of	the	“FEMtech	Research	Projects”.

In	 the	 interviews,	 further	 possible	 effects	 of	 “FEMtech	 Research	
Projects”	 are	 addressed,	 which	 could	 not	 be	 investigated	 in	 the	 case	
study	due	 to	 limited	 resources:	 FEMtech	may	have	contributed	 to	 the	
implementation	 of	 gender	 criteria	 in	 other	 funding	 programmes.	 And	
interviewees	 report	 that	 organisations	 who	 conducted	 a	 FEMtech	 re-
search	project	later	on	submit	a	proposal	for	a	FEMtech	Career	project	to	
start	organizational	change	towards	gender	equality.	This	could	not	be	
investigated	in	this	case	study,	as	FFG	monitoring	data	for	other	funding	
instruments	could	not	be	accessed.	

We	have	presented	some	results	of	the	“FEMtech	Research	Projects”	
case	 study	 and	 will	 now	 draw	 some	 conclusions	 from	 the	 case	 study	
for	the	development	of	the	Evaluation	Framework	in	EFFORTI:	The	case	
study	shows	that	some	expected	effects	cannot	be	detected	due	to	lack	
of	data.	However,	alternative	ways	of	measuring	outputs,	outcomes	and	
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As	 formulated	by	one	of	 the	high-level	expert	groups	 looking	 into	 this	
issue,	there	is	a	great	deal	of	strategic	intelligence	available	to	feed	into	
the	 development	 of	 the	 framework	 programme,	 but	 the	 actual	 sense-
making	 involved	 in	 the	preparation	of	 the	 specific	 proposal	 is	 opaque	
(EFFLA	2012).2

Given	the	importance	of	the	FPs	for	R&I	in	Europe,	both	in	financial	
and	in	symbolic	terms,	the	governance	question	of	how	the	FPs	are	ac-
tually	“shaped”	and	by	whom	is	of	major	importance	for	the	legitimacy	
of	the	entire	endeavour.	This	leads	to	the	main	research	question	of	this	
paper:	How	has	the	process	of	preparing	the	initial	proposal	of	a	frame-
work	programme	worked	in	the	case	of	Horizon	Europe?	

Inspired	by	work	on	this	matter,	but	also	through	involvement	in	the	
most	recent	process	of	this	kind,	we	argue	that	the	influence	of	external	
stakeholders,	including	the	Member	States,	on	the	shaping	of	the	frame-
work	programme	proposal	is	rather	limited,	and	that	the	internal	proces-
ses,	dynamics	and	conflicts	within	the	European	Commission	are	the	key	
levers	of	change.	As	a	consequence,	if	the	ambition	is	to	strengthen	the	
legitimacy	of	 the	 framework	programme,	providing	more	 transparency	
to	the	 internal	processes	and	opening	 it	up	already	 in	the	preparatory	
phase	would	be	more	important	than	yet	another	external	consultation	
or	call	for	ideas.

In	 order	 to	 illustrate	 our	 argument,	 we	 will	 look	 at	 the	 two	 main	
changes	that	are	most	likely	going	to	be	introduced	in	the	new	Horizon	
Europe	programme:	missions	and	 the	European	 Innovation	Council.	 In	
what	 remains,	we	will	 reconstruct	 the	process	of	how	these	 two	new	
elements	 came	 into	 being.	 An	 emphasis	 is	 put	 on	 the	 role	 played	 by	
Member	States	in	influencing	the	emergence	and	specification	of	these	
new	concepts.	The	 final	section	will	draw	some	conclusions	based	on	
these	tentative	findings.	

ABSTRACT

This	paper	aims	at	 tracing	the	process	and	the	arguments	that	
have	 led	 to	 the	 proposal	 of	 the	 9th	 European	 framework	 pro-
gramme	for	research	and	innovation	‘Horizon	Europe’.	We	are	

particularly	 interested	 in	 the	 role	and	 influence	of	member	 states,	es-
pecially	in	their	interplay	with	the	European	Commission,	on	the	actual	
shape	of	the	FP9	proposal,	next	to	important	contributions	to	this	still-
ongoing	debate,	such	as	the	interim	evaluation	of	H2020,	and	various	ex-
pert	groups.	The	paper	focuses	on	two	of	the	novel	elements	of	Horizon	
Europe,	namely	the	concept	of	‘missions’	as	approach	to	help	enhance	
the	societal	impact	of	’Horizon	Europe’,	and	the	proposal	to	establish	a	
European	Innovation	Council.

INTRODUCTION
Since	 the	 establishment	 of	 the	 European	 framework	 programmes	

for	 research	 and	 innovation	 (FPs)	 in	 the	 mid-1980s,	 they	 have	 been	
characterised	by	 regular	change	 in	 terms	of	underlying	narratives	and	
intervention	instruments	used	(Biegelbauer	and	Weber	2018).	Decision-
making	about	a	framework	programme	follows	a	formalised	co-decision	
procedure	 involving	 European	 Commission,	 European	 Parliament	 and	
European	 Council	 (Pollak	 and	 Slominski	 2006).	 However,	 the	 process	
leading	to	the	formulation	of	the	proposal	for	a	framework	programme	is	
less	clearly	structured.	It	may	benefit	from	political	leadership,	such	as	
in	the	case	of	the	current	Horizon	2020	programme,	which	draws	a	lot	of	
inspiration	from	the	Lund	declaration	of	the	Swedish	European	Summit.1	

It	also	usually	involves	several	elements	of	formal	and	informal	consulta-
tions	with	Member	States,	stakeholders	and	experts.	Overall,	however,	
it	is	largely	developed	internally	by	the	European	Commission	services.	

MATTHIAS	WEBER,	KATJA	LAMPRECHT	AND	PETER	BIEGELBAUER
DOI:	10.22163/fteval.2019.347

THE	SHAPING	A	NEW	UNDERSTANDING	
OF	THE	IMPACT	OF	HORIZON	EUROPE:	
THE	ROLES	OF	THE	EUROPEAN	
COMMISSION	AND	MEMBER	STATES

1	 The	Lund	declaration	was	at	the	origin	of	the	emphasis	put	in	Horizon	2020	on	addressing	grand	or	societal	challenges	(see	European	Council	2009).
2	 EFFLA	was	tasked	to	revisit	the	role	of	foresight	in	EU	policy-making,	and	it	stressed	the	importance	of	foresight	for	opening	up	the	second	phase	of	“sense-

making”	in	particular	in	order	to	make	it	more	transparent	and	hence	strengthen	the	legitimacy	of	policy	actions	proposed	by	the	EC.	The	subsequent	phases	
of	decision-making	and	implementation	are	much	more	formalised.
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did	not	meet	 the	ambitions	 initially	 formulated	by	 the	 Innovation	Uni-
on	 flagship	 initiative,	 as	 shown	by	 corresponding	output	 indicators.	A	
growing	pressure	on	EU	(R&I)	policy	to	demonstrate	its	value	added	to	
Member	States	and	citizens	raised	the	need	to	formulate	convincing	nar-
ratives	in	order	to	justify	a	rising,	or	at	least	stable,	budgetary	provision	
during	 the	 negotiation	 phase	 of	 the	 upcoming	 multi-annual	 financial	
framework	(MFF).	These	observations	may	serve	as	backdrop	for	the	four	
main	phases	of	preparing	the	new	framework	programme.

PHASE 1: EARLY THOUGHTS ABOUT A NEW FRAME-
WORK PROGRAMME

First	 ideas	 about	 what	 a	 new	 framework	 programme	 should	 look	
like	were	launched	already	in	the	course	of	2015/16	at	the	level	of	the	
research	commissioner’s	cabinet.	The	RISE	high-level	expert	group	iden-
tified	important	issues	to	be	considered	for	future	R&I	policy,	such	as	i)	
difficulties	of	Europe	in	retaining	fast-growing	firms	(partly	due	to	a	shor-
tage	of	second-phase	venture	capital,	partly	as	a	result	of	an	incomplete	
single	market)	(Soete	et	al.	2015),	ii)	the	need	for	a	more	transformative	
and	at	the	same	time	more	open	R&I	policy	(Andree	et	al.	2015),	iii)	the	
“double	deficit”	as	compared	to	the	US	in	terms	of	lagging	behind	not	
only	in	innovation,	but	also	in	key	areas	of	science	(Sachwald	2015),	and	
iv)	 the	growing	divide	between	Member	States	 in	 terms	of	 innovation	
performance	(Tsipouri	2017).	At	national	level,	first	initiatives	were	taken	
as	well	to	think	ahead	in	terms	of	what	the	next	framework	programme	
should	be	about	(e.g.	the	Austrian	FP9	Think	Tank).	The	“Lund	revisited”	
conference	(European	Council	2015)	and	the	Madelin	Report	further	fu-
eled	 the	early	debates	about	 “Europe’s	mission	 to	 innovate”	 (Madelin	
and	Ringrose	2016).

PHASE 2: LEARNING FROM THE PAST, AND IDENTIFY-
ING CHALLENGES FOR THE FUTURE

The	culmination	point	of	this	second	phase	must	be	seen	in	the	pub-
lication	of	the	Lamy	Report	in	mid-2017	(Lamy	et	al.	2017).	Based	on	the	
interim-evaluation	of	Horizon	2020,	the	modelling	of	possible	impacts	of	
European	 research,	and	 the	 foresight	project	BOHEMIA,	 the	Lamy	Re-
port	brought	together	eleven	guiding	principles	for	the	next	framework	
programme,	 among	 which	 also	 the	 introduction	 of	 a	 mission-oriented	
approach	and	support	to	the	idea	of	a	European	Innovation	Council	were	
mentioned.

PHASE 3: ELABORATING KEY ELEMENTS

Subsequent	debates	led	to	a	further	refinement	of	the	ideas	on	the	
new	framework	programme,	in	particular	to	the	missions	and	the	Euro-
pean	 Innovation	 Council.	 Various	 EC	 expert	 groups,	 in	 particular	 RISE	
(Research,	 Innovation	 and	 Science	 Policy	 Experts	 High	 Level	 Group),	
ESIR	 (Expert	Group	 on	 the	Economic	 and	Societal	 Impact	 of	Research	

CONCEPTUAL AND 
METHODOLOGICAL FRAMEWORK

In	conceptual	terms,	the	paper	draws	on	a	network	perspective	on	
governance,	and	how	the	internal	governance	networks	within	the	Eu-
ropean	Commission	interact	with	external	stakeholders	and	networks	in	
the	course	of	the	shaping	of	the	framework	programme	(Torfing	and	Sø-
rensen	2014).	These	interactions	exhibit	features	of	advocacy	and	inte-
rest	representation.	Member	States	are	part	of	this	game	and	use	formal	
as	well	as	informal	channels	to	bring	in	their	views	on	the	future	shape	
of	the	framework	programme	(Pernicka	et	al	2002).	However,	the	actors	
are	not	driven	by	interests	alone	and	the	whole	process	features	also	ele-
ments	of	policy	learning	(Biegelbauer	2013)	in	the	sense	of	learning	from	
past	experience	with	previous	framework	programs.	These	interactions	
are	all	taking	place	in	a	context	of	discourses	that	shape	the	policy	field,	
and	which	rest	on	policy	frames	and	narratives	produced	since	the	early	
days	of	the	European	unification	process	(Biegelbauer	and	Weber	2018).	
In	the	past	such	frames	have	recurrently	stressed	arguments	of	Europe	
being	a	“laggard	in	S&T”	or	the	so-called	“European	Paradox”.3

We	therefore	 focus	 in	 the	analysis	of	our	 two	cases	 (missions	and	
European	Innovation	Council)	on	the	following	aspects:	next	to	tracing	
their	patterns	of	emergence,	we	look	into	the	underlying	rationales	and	
narratives,	and	also	at	the	role	of	internal	and	external	networks	for	sha-
ping	them.	This	is	complemented	by	a	final	assessment	of	the	two	cases.

In	methodological	terms,	this	paper	draws	on	a	combination	of	do-
cument	analysis,	participation	in	some	of	the	preparatory	processes	lea-
ding	to	the	formulation	of	the	Horizon	Europe	proposal,	and	a	series	of	
interviews	with	 individuals	 involved	 in	 that	process.	The	 insights	 from	
the	 interviews	 are	 still	 preliminary,	 because	 the	 interview	 programme	
has	not	been	finished	yet.	Moreover,	as	the	preparation	of	Horizon	Euro-
pe	is	still	an	ongoing	process,	the	analysis	presented	in	this	paper	must	
be	regarded	as	preliminary,	too,	since	relevant	documents	are	published	
almost	every	month.

THE PATTERNS OF 
EMERGENCE OF FP9

As	foundation	for	the	deeper	analysis	of	the	two	examples	of	missi-
ons	and	EIC,	it	is	instructive	to	briefly	reconstruct	the	main	phases	of	the	
shaping	of	Horizon	Europe	as	a	whole.	Horizon	2020	started	off	with	high	
ambitions	regarding	the	role	and	contribution	of	European	research	and	
innovation	funding	to	addressing	the	societal	challenges	that	are	at	the	
core	of	the	third	pillar	of	Horizon	2020.	However,	it	became	soon	clear	
that	the	envisaged	impacts	on	societal	challenges	could	at	best	arise	in	
the	long	term	and	that	the	linkages	between	specific	R&I	projects	and	
higher-order	policy	goals	like	addressing	societal	challenges	were	at	best	
vague	(see	e.g.	European	Council	2015),	also	because	governance	practi-
ces	did	not	really	change	compared	to	previous	framework	programmes.	
In	addition,	the	overall	research	and	innovation	performance	of	Europe	

3	 The	“laggard”	argument	has	been	with	us	since	the	first	framework	programmes	that	stressed	the	scientific	backwardness	of	Europe	in	key	technology	
areas,	whereas	the	European	paradox	was	first	used	in	1995	in	the	EC	Green	Paper	on	Innovation	(EC	1995),	which	fed	into	the	preparation	of	the	5th	
framework	programme.
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cussed	in	several	circles,	as	reflected,	for	instance,	in	the	first	theses	pa-
per	of	the	Austrian	FP9	Think	Tank	(FP9	Think	Tank	2016),	which	argues	
that “contributing to the grand societal challenges of our times and brin-
ging science closer to the people should be main objectives of FP9. With 
respect to the societal challenges element of the programme, a redesign 
is required to give full justice to the specificities of new mission-oriented 
programmes.” (p.	6).	Other	national	papers	outlining	first	ideas	about	the	
future	framework	programme,	came	up	with	similar	suggestions.

In	the	follow-up	to	the	Lamy	report,	policy	papers	by	different	expert	
groups	 (RISE	2018a;	ESIR	2017)	 further	 contributed	 to	 the	elaboration	
of	a	mission-oriented	approach	in	FP9.	With	the	Mazzucato	paper	(Maz-
zucato	2018),	published	in	early	2018,	the	political	legitimacy	of	missions	
was	further	consolidated.	This	was	necessary	because	missions	reassign	
a	stronger	role	to	the	state	in	matters	not	only	of	research,	but	also	of	
innovation	and	diffusion.	The	subsequent	consultation	on	the	mission-
oriented	approach	lent	a	 lot	of	support	to	the	concept,	but	also	raised	
quite	some	skepticism	as	to	the	governance	capabilities	and	capacities	
of	the	European	Commission	to	deliver	on	the	high	promises	raised.	This	
skepticism	was	underpinned	by	experiences	from	past	mission-oriented	
initiatives,	showing	that	missions	require	a	highly	developed	governance	
and	management	system	with	strong	leadership	to	succeed:	Also	a	ran-
ge	of	other	critical	success	factors	has	to	be	taken	into	account,	in	par-
ticular	when	addressing	‘transformative’	and	‘systemic’	rather	than	just	
technological	challenges	(JIIP	2018).	Moreover,	the	approach	presented	
by	Mazzucato	(and	largely	adopted	by	the	EC)	seems	to	draw	strongly	on	
the	rather	technocratic	experiences	with	“old”	missions,	which	may	well	
be	suitable	for	technology-centric	missions,	but	is	less	adapted	to	“new”	
missions	geared	towards	societal	challenges,	which	are	more	complex	
and	wicked	in	nature.	

Since	 the	presentation	of	 the	Horizon	Europe	proposal,	which	was	
rather	 vague	 about	 the	 topics	 and	 the	 implementation	 modalities	 for	
missions,	 first	 steps	have	been	made	 to	develop	a	governance	 frame-
work	 for	 missions.	 The	 debates	 about	 the	 identification	 and	 selection	
of	priority	themes	for	future	missions	to	be	addressed	in	Horizon	Europe	
give	evidence	of	 the	difficulties	 faced	by	 the	European	Commission	 in	
bringing	 the	missions	concept	 to	 the	ground,	and	which	are	 reflected	
in	 a	 recent	 memorandum	 by	 the	 ESIR	 expert	 group	 (ESIR	 2018).	 The	
challenges	and	uncertainties	associated	with	the	governance	of	missi-
ons	in	Horizon	Europe	are	 likely	to	be	the	reasons	why	for	now	only	a	
comparative	modest	share	of	10-15%	of	the	budget	are	foreseen	to	be	
implemented	under	the	umbrella	of	missions.

RATIONALE: TURNING A VISION INTO PRACTICE

Although	 the	 strengthening	 of	 an	 orientation	 of	 European	 R&I	 to-
wards	societal	challenges	received	a	lot	of	support	when	Horizon	2020	
was	launched,	it	soon	turned	out	that	the	gap	between	highly	abstract	
challenges	 and	 the	 reality	 of	 specific	 projects	 was	 very	 wide.	 Even	 if	
explicit	reference	was	made	in	project	proposals	to	the	relevance	of	the	
envisaged	work	for	addressing	societal	challenges,	the	challenges	often	
served	only	as	umbrella	to	which	lip	service	had	to	be	paid.	Neither	was	
it	possible	to	seriously	assess	or	evaluate	impacts	of	specific	projects	on	

and	Innovation)	and	the	High-Level	Group	of	Innovators,	were	involved	
in	this	process.4	A	policy	paper	by	Mariana	Mazzucato	(Mazzucato	2018)	
and	support	studies	on	past	experiences	with	missions	(JIIP	2018)	and	
future	candidate	themes	for	missions	(Weber	et	al.	2018b)	also	fed	into	
the	debates.

PHASE 4: FEEDBACK AND REFINEMENT

In	the	second	half	of	2018,	Member	States,	European	Parliament	and	
stakeholders	gave	feedback	and	made	suggestions	for	changes	to	the	
Commission	proposal.	An	enhanced	pilot	of	EIC	 is	now	foreseen	to	be	
launched	in	2019,	in	order	to	pave	the	way	for	the	new	Horizon	Europe	
concept	 of	 the	 EIC.	 However,	 there	 are	 still	 many	 open	 questions	 re-
garding	the	effectiveness	and	governance	of	the	EIC,	as	well	as	regar-
ding	the	enhanced	role	of	the	EC	as	financing	agent.	The	identification,	
selection	 and	 governance	 of	 missions	 in	 between	 the	 different	 pillars	
and	(within	pillar)	clusters	of	Horizon	Europe	are	still	unclear,	in	spite	of	
launching	an	extensive	EC-internal	preparatory	process	during	summer	
2018.	The	process	of	refinement	is	likely	to	continue	even	after	the	legal	
decision	on	Horizon	Europe	will	have	been	taken.

THE SHAPING OF “MISSIONS”
PATTERNS OF EMERGENCE

The	notion	of	missions	was	not	used	explicitly	by	the	Commission	in	
the	debate	about	the	next	framework	programme	until	the	publication	of	
the	Lamy	Report	in	2017.	However,	already	before	similar	ideas	had	been	
raised,	which	were	inspired	by	the	gap	between	the	high	ambitions	of	
the	societal	challenges	pillar	in	Horizon	2020	and	the	largely	supply-	and	
S&T	centric	approach	used	to	implement	it	(European	Council	2015).	Dra-
wing	on	earlier	work	on	demand-side	innovation	policy	in	the	European	
Commission	(e.g.	in	the	Aho	Report),	Andree	et	al	(2015),	in	a	report	of	
the	RISE	group	advising	the	research	commissioner,	called	for	a	demand-
centric	mission-oriented	approach	in	future	R&I	policy	in	order	to	move	
beyond	 the	 technology-centric	 approach	 of	 Horizon	 2020: “While the 
move towards a challenge-driven approach in Horizon 2020 has been a 
good step forward, addressing now broader societal challenges, to have a 
real impact, such a programme would have to be truly “mission-oriented”, 
fitting in as an integral part of larger policy objectives. To achieve this, R&I 
will have to be linked closer to the other EU policies, defining concrete 
missions in the realm of a broader EU energy policy, transport policy, en-
vironment policy, etc. In other words, what is lacking is coordination and 
synergies between supply and demand of R&I.” (p.	5).	

The	term	‘mission’	was	explicitly	used	for	the	first	time	in	a	Commissi-
on	report	by	Robert	Madelin	and	David	Ringrose	(Madelin	and	Ringrose	
2016),	which	was	entitled	“Opportunity	now:	Europe’s	mission	to	innova-
te”.	Here	the	notion	of	“mission”	was	used	in	a	comprehensive	sense,	in	
order	to	promote	a	positive	commitment	to	innovation	in	order	“to make 
society attentive to its future and resilient in face of crisis” (p.	49).	

After	 this	 first	 phase,	 the	 idea	 that	 a	 mission-oriented	 approach	
should	be	adopted	in	the	EU	framework	programmes,	however,	was	dis-

4	 Between	August	2017	and	August	2018,	the	RISE	group	also	launched	a	series	of	meetings	with	national	think	tanks	(“Tour	d’Europe”)	in	order	to	discuss	
ideas	for	future	European	R&I	policy	with	its	peer	expert	groups	in	Member	States	(EC	2019).
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the	 ability	 to	 address	 societal	 challenges,	 due	 to	 attribution	 problems	
resulting	from	the	many	other	intervening	factors	and	the	long	time	ho-
rizon.	 What	 was	 missing	 was	 often	 an	 intermediate	 layer	 that	 would	
allow	targeting	ambitious	but	achievable	goals	with	the	help	of	a	bundle	
or	 cluster	 of	 projects.	 Moreover,	 research	 and	 innovation	 activities	 at	
best	promise	an	impact	potential,	but	whether	an	actual	impact	will	be	
achieved	 depends	 on	 demand-side	 conditions	 determining	 the	 uptake	
and	diffusion	of	new	solutions.	

Overall,	the	mode	of	implementing	Horizon	2020	did	not	change	sig-
nificantly	as	compared	to	earlier	framework	programmes.	Guiding	ideas	
or	visions	were	translated	in	a	systematic	process	of	strategic	program-
ming	and	work	programme	development	into	individual	topics	to	which	
consortia	could	apply,	but	limited	room	was	given	to	non-conventional	
ideas.	

In	 this	 light,	missions	 represent	an	opportunity	 to	 introduce	an	 in-
termediary	 level	 of	 orientation	 and	 guidance,	 in	 between	 the	 highly	
abstract	 societal	 challenges	and	 the	 reality	of	 specific	projects,	which	
should	help	overcome	the	fragmentation	into	a	myriad	of	individual	pro-
jects.	Functionally,	 they	describe	a	credible	claim	to	make	 the	change	
happen	that	is	needed	on	the	pathway	towards	successfully	addressing	
societal	challenges.	A	very	important	promise	tied	to	this	claim	was	the	
promise	of	impact.	A	clear	goal,	a	clear	timeline	and	a	clear	plan	of	how	
to	bundle	complementary	projects	 into	a	package	should	contribute	to	
achieving	impact	beyond	the	level	of	individual	projects.

This	 technocratic	vision	of	enhanced	planning	and	 implementation	
of	research	and	innovation	activities	was	meant	to	help	overcome	gro-
wing	skepticism	about	the	ability	to	achieve	the	ambitious	goals	tied	to	
societal	challenges	under	Horizon	2020.	Such	a	convincing	narrative	was	
important	to	ensure	support	to	an	increase	of	the	research	budget	within	
the	multi-annual	financial	framework	of	the	EU.

However,	the	appealing	idea	of	missions	also	opened	up	Pandora’s	
box.	If	taken	seriously,	a	mission-oriented	approach,	in	particular	when	
applied	to	systemic	and	wicked	challenges	(e.g.	circular	economy,	sus-
tainable	mobility,	climate	change)	opens	up	many	interfaces.	These	are	
primarily	with	policy	areas	and	policy	 levels	that	would	need	to	revisit	
the	demand-side	instruments	and	framework	conditions	key	for	the	up-
take	of	novel	solutions:	no	uptake,	no	impact.	This	issue	of	who	ultimate-
ly	“owns”	the	missions	has	not	yet	been	resolved.	Seen	from	an	impact	
perspective,	 sectoral	 policies	 “own”	 the	 issues	 to	 be	 addressed	 (e.g.	
secure	and	sustainable	energy	supply,	sustainable	mobility)	and	should	
therefore	lead	the	definition	of	missions,	but	by	restricting	them	to	R&I	
missions	the	lead	could	be	claimed	to	stay	within	R&I	policy.

EXTERNAL NETWORKS: SUPPORT FOR AN AMBITIOUS 
AND VAGUE GOVERNANCE APPROACH

The	simple	narrative	behind	missions	was	well	received	by	the	ma-
jority	of	external	stakeholders.	Several	Member	States	had	already	be-
fore	adopted	similar	ideas	in	their	national	policies,	and	adapted	them	
to	their	specific	conditions.	The	Challenge-Driven	Innovation	programme	
in	Sweden	may	 serve	as	an	example.	And	most	 recently,	 the	German	
government	presented	12	missions	as	part	of	its	revised	High-Tech	Stra-
tegy	2025	(BMBF	2018).

This	is	also	reflected	in	the	generally	rather	positive	reactions	to	the	
mission-oriented	approach	as	reflected	in	national	position	papers	to	the	
Horizon	Europe	proposal.	The	main	points	of	criticism	refer	to	the	gover-

nance	 of	 the	 missions,	 and	 in	 particular	 to	 the	 question	 of	 respective	
influence	of	Member	States	and	Commission	on	the	definition,	selection	
and	subsequent	 implementation	of	missions,	whereas	other	critical	 is-
sues	such	as	the	coordination	and	alignment	of	R&I	policy	with	sectoral	
policies	received	less	attention.

Some	other	stakeholders,	in	particular	in	industry,	remain	more	reser-
ved	about	the	mission-oriented	approach.	Not	only	do	they	fear	the	com-
plexity	of	 implementation,	but	also	declining	support	to	traditional	key	
enabling	 technologies.	 Others,	 such	 as	 many	 RTOs,	 perceive	 missions	
as	an	opportunity	to	bring	their	inter-disciplinary	competencies	and	their	
ability	to	manage	large-scale	projects	involving	different	stakeholders	to	
bear	in	the	implementation	of	missions.

INTERNAL NETWORKS: TRICKLING DOWN OF A 
POLITICAL IDEA

Internally	 to	 the	 European	 Commission,	 the	 mission-oriented	 ap-
proach	gained	support	through	a	range	of	mechanisms.	First	of	all,	the	
societal	 challenges	 were	 largely	 supported	 as	 overarching	 frame,	 and	
further	strengthened	by	the	launch	of	the	UN	Sustainable	Development	
Goals.		As	regards	implementation,	two	different	perspectives	can	be	di-
stinguished.	On	the	one	hand,	the	‘traditionalist	stance’	was	in	favour	of	
the	well-established	approach	to	implementing	framework	programmes	
through	thematic	work	programmes.	On	the	other	hand,	the	‘modernist	
stance’	 sought	 a	 revision	 of	 the	 implementation	 approach	 in	 order	 to	
truly	deliver	on	the	ambitions	formulated	with	the	societal	challenges.	

A	second	 important	concern	was	the	autonomy	of	DG	RTD	 in	defi-
ning	its	policy	agenda.	The	past	years	saw	a	transformation	of	DG	RTD	
from	a	programme-implementing	into	a	policy	DG	with	a	strong	political	
agenda	 of	 its	 own.	 This	 political	 agenda	 was	 focused	 on	 matters	 like	
the	European	Research	Area,	but	also	the	strengthening	of	the	political	
and	economic	significance	of	R&I	policy	 in	general.	Missions	could	be	
a	 means	 to	 give	 this	 significance	 higher	 visibility,	 but	 it	 implied	 tying	
missions	to	political	goals	that	were	largely	defined	in	other	policy	areas.	
This	 tension	 was	 overcome	 by	 stressing	 the	 R&I-centric	 nature	 of	 the	
missions	to	be	pursued,	as	an	argument	that	the	control	over	missions	
remains	largely	within	DG	RTD.

At	the	same	time,	the	engagement	with	other	Directorates	General	
was	 intensified	 in	 the	 preparatory	 debates	 about	 possible	 themes	 for	
future	 missions.	 The	 Foresight	 Correspondents	 Network,	 for	 instance,	
brings	 together	key	strategic	 thinkers	 from	the	majority	of	DGs,	and	 it	
was	closely	involved	in	the	implementation	of	the	EC’s	foresight	project	
BOHEMIA	that	helped	prepare	the	thematic	orientation	of	Horizon	Euro-
pe,	and	thus	also	of	possible	missions.	In	other	words,	the	network	ser-
ved	as	a	soft	coordination	and	harmonization	mechanism	between	R&I	
policy	and	various	other	EC	policies	already	in	the	two	years	preceding	
the	presentation	of	the	Horizon	Europe	proposal.	

ASSESSMENT

The	introduction	of	the	mission-oriented	approach	in	Horizon	Europe	
is	based	on	the	widely	shared	recognition	that	the	implementation	mo-
del	of	Horizon	2020	is	not	sufficient	to	achieve	the	expected	impacts	on	
societal	challenges	 that	were	promised	at	 the	outset	of	Horizon	2020.	
This	view	is	also	backed	by	many	Member	States.



ISSUE 47 |  MAY 2019150

While	it	is	difficult	to	reconstruct	precisely	how	and	when	the	notion	
of	‘missions’	found	its	way	into	the	Lamy	Report,	it	was	a	concept	under	
discussion	in	many	different	circles	and	tested	in	several	Member	States.	
In	other	words,	the	time	was	ripe	for	a	new	approach	to	implementing	
the	framework	programme;	a	necessity	that	was	not	particularly	contro-
versial	in	its	general	line	of	reasoning.

The	situation	is	more	complicated	when	it	comes	to	the	details	of	the	
mission-oriented	 approach.	 The	 overall	 appeal	 of	 the	 mission	 concept	
has	led	to	an	under-estimation	of	the	governance	challenges	that	a	mis-
sion-oriented	approach	involves,	from	the	selection	of	missions	and	the	
establishment	of	 carrier	organisations,	 to	 the	coordination	needs	with	
demand-side	sectoral	policy	and	to	coherent	implementation	of	supply	
and	demand	side	policies.	The	potential	organizational	interests	within	
the	Commission	seem	to	have	had	an	 influence	on	the	shaping	of	the	
more	detailed	specifications	of	the	mission	concept,	but	this	process	is	
still	not	finalised.

THE SHAPING OF THE EUROPEAN 
INNOVATION COUNCIL
PATTERNS OF EMERGENCE

The	 idea	 to	establish	a	European	 Innovation	Council	 (EIC)	was	an-
nounced	for	the	first	time	by	Carlos	Moedas,	Commissioner	for	Research,	
Science	and	 Innovation,	 in	his	speech	on	 ‘Open	 Innovation,	Open	Sci-
ence,	Open	to	the	World’	in	June	2015.5	The	concept	of	the	EIC	follows	
the	perception	of	the	European	Commission	of	an	ongoing	deficit	of	the	
European	 innovation	 system,	 its	 innovation	 capacity	 to	 commercialize	
European	high	quality	research	and	its	ability	to	scale	up	innovative	busi-
ness,	in	particular	in	comparison	with	US	(“European	paradox”).	

Against	 this	backdrop,	 the	European	Commission	 ran	an	open	 call	
for	ideas	in	spring	2016	to	develop	further	discussions,	accompanied	by	
numerous	published	stakeholder	position	papers	(EC	2016a,	EC	2016b).	
In	 that	period,	 the	 spectrum	of	 ideas	 varied	 from	bundling	 innovation	
supporting	instruments	for	reducing	complexity	(‘one-stop-shop’),	to	al-
locating	financial	support	for	up-scaling	or	to	concentrating	on	providing	
strategic	intelligence	and	helping	to	reduce	regulatory	barriers	in	coope-
ration	with	other	sectoral	DGs.	

Subsequently,	the	‘High	Level	Group	on	Maximising	the	Impact	of	EU	
Research	and	Innovation	Programmes’	(Lamy	et	al,	2017)	and	particular-
ly	the	‘High	Level	Group	of	Innovators’	(HLG	Innovators,	2018)	stressed	
the	need	 to	support	and	 invest	 in	European	high-risk,	market-creating	
breakthrough	innovations,	particularly	in	‘deep	tech’	innovation	(relying	
on	science	and	engineering	advances)	and	to	overcome	hindering	fac-
tors	in	Europe.	Examples	are	missing	large	investments	over	a	significant	
period	(venture	capital	is	too	small,	fragmented,	short	term,	with	lack	of	
critical	mass,	bank	lending	is	inherently	risk-adverse,	policy	funding	per-
ceived	too	complex),	national	and	local	initiatives	too	small	to	compete	
on	global	level,	an	incomplete	single	market	and	regulatory	barriers.	The	

European	Innovation	Council	was	recommended	to	play	a	central	role	in	
implementing	this	focus	and	in	providing	a	more	simplified	support	sche-
me	with	bottom-up	and	multi-state	approach	of	funding	(grant-based	at	
early	stage	for	technology	development	and	understanding	pathways	to	
commercialize,	 combination	 of	 grants	 and	 financial	 instruments	 when	
larger	investment	is	needed).	It	should	encourage	collaboration	and	net-
working	between	innovators,	firms,	investors,	etc.	to	stimulate	scaling-
up	on	EU-level,	stimulate	collaboration	with	national	and	regional	agen-
cies	and	help	innovators	overcome	regulatory	barriers.

With	the1st	phase	of	an	EIC	pilot	(launched	in	October	2017)	as	part	
of	the	Horizon	2020	Work	Programme	2018-2020,	the	European	Commis-
sion	bundled	existing	funding	instruments:	SME	Instrument,	Fast	Track	
to	Innovation,	Future	and	Emerging	Technologies	(FET)	Open	and	the	EIC	
Horizon	Prizes	accompanied	by	opportunities	for	networking,	mentoring	
and	coaching	(EC	2018a).

The	third	pillar	(“Open	Innovation”)	of	the	proposed	Horizon	Europe	
programme	(EC	2018b)	basically	follows	this	approach	with	the	idea	to	
provide	financial	support	along	a	linear	innovation	cycle	and	to	overcome	
the	growing	lack	of	equity	funding	for	risk-prone	companies	dealing	es-
pecially	 with	 deep-tech	 products.	 In	 addition,	 the	 envisaged	 InvestEU	
Programme	is	meant	to	mobilise	further	public	and	private	 investment	
by	a	factor	of	about	14	(EC	2018d).	Concerning	the	EU	added	value	it	is	
argued	that	the	only	possibility	to	provide	large-scale	venture	capital	is	
to	act	on	the	EU-level,	with	more	effectiveness	and	comprehensiveness	
(e.g.	common	regulation,	synergies	with	other	EU	programmes)	and	with	
increasing	coherence	of	the	overall	innovation	ecosystem.

THE RE-DISCOVERY OF A FRAME

The	 main	 rationale	 used	 to	 underpin	 the	 call	 for	 a	 European	
Innovation	 Council	 is	 rooted	 in	 the	 “rediscovery”	 of	 the	 Euro-
pean	 paradox,	 a	 notion	 that	 was	 first	 coined	 in	 the	 mid-1990s,	
when	 the	 European	 Commission	 in	 its	 Green	 Paper	 on	 Innovation	
argued	 that	 ‘one	 of	 Europe’s	 major	 weaknesses	 lies	 in	 its	 inferio-
rity	 in	 terms	 of	 transforming	 the	 results	 of	 technological	 research	
and	 skills	 into	 innovations	 and	 competitive	 advantages’	 (EC	 1995,		
p.	5).	 The	paradox,	 then,	was	suggesting	 that	Europe	was	performing	
comparatively	well	in	research,	but	was	not	successful	in	exploiting	that	
potential	economically.	

A	decade	later,	the	existence	of	this	paradox	was	increasingly	ques-
tioned.	Dosi	et	al	(2006),	for	instance,	argued	that	this	paradox	does	not	
exist	 because	Europe	 is	 behind	 the	US	also	 in	 scientific	 terms,	 for	 in-
stance	when	 looking	at	publication	output	per	capita	of	population	or	
of	research	personnel.	Sachwald	(2015),	 in	a	paper	for	the	RISE	group	
advising	the	European	research	commissioner,	confirms	this	skepticism	
and	 speaks	 of	 a	 “double	 deficit”,	 because	 although	 Europe	 produces	
more	scientific	publications	 than	the	US,	 these	are	 less	cited	and	 less	
relevant	 to	 innovation.	 But	 also	 sectoral	 differences	 matter,	 because	
the	US	have	their	strongest	scientific	base	in	ICT,	health	and	medicine,	
i.e.	in	areas	where	the	mode	of	science-based	innovation	is	particularly	

5	 ‘Europe	does	not	yet	have	a	world	class	scheme	to	support	the	very	best	innovations	in	the	way	that	the	European	Research	Council	is	the	global	reference	
for	supporting	excellent	science.	So	I	would	like	us	to	take	stock	of	the	various	schemes	to	support	innovation	and	SMEs	under	Horizon	2020,	to	look	at	best	
practice	internationally,	and	to	design	a	new	European	Innovation	Council’	(Moedas	2015)
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pronounced.	Other	reasons	for	the	comparatively	poor	innovation	perfor-
mance	are	seen	in	less	developed	entrepreneurship	and	start-up	cultures	
in	Europe	(Henrekson	and	Sanandaji	2017),	and	in	the	limited	capacities	
of	many	European	firms	to	absorb	new	scientific	knowledge	(Czarnitzki	et	
al.,	2009).	Also	still	remaining	barriers	to	a	truly	single	market	in	Europe	
hamper	the	incentives	for	firms	to	innovate.

However,	 in	spite	of	these	insights,	the	European	paradox	was	ad-
opted	as	the	guiding	narrative	underpinning	the	call	for	the	creation	of	
a	European	Innovation	Council.	 In	the	course	of	the	publication	of	the	
proposal	for	Horizon	Europe	and	its	impact	assessment	(EC	2018c),	the	
Commission	calls	for	action	on	the	EU-level	as	future	breakthrough	in-
novation	will	be	science-based6.		

EXTERNAL AND INTERNAL NETWORKS: HANDLING 
SKEPTICISM 

The	 round	of	 consultation	 launched	 in	2016	 raised	support	 for	 the	
intention,	but	also	criticism	of	the	concept	of	the	proposed	EIC.	The	posi-
tion	papers	of	Member	States,	as	well	as	the	joint	position	of	European	
Research	 Area	 and	 Innovation	 Committee	 (ERAC	 2016)	 and	 reflection	
papers	of	the	RISE	group	are	interesting	in	this	regard	(RISE	2017).

Member	States	came	up	with	a	diverse	range	of	proposals	regarding	
the	focusing	of	the	EIC,	reflecting	on	the	‘call	for	ideas’	during	2016	and	
in	preparation	for	the	 interim	evaluation	of	Horizon	2020	 in	the	begin-
ning	of	2017.	Their	statements,	as	synthesised	by	Weber	et	al	(2018a),	
suggests	models	ranging	from	i)	EIC	as	supporting	instrument	for	start-
ups	with	high	potential	 to	scale-up	on	European	and	global	 level	with	
entrepreneurs	as	the	main	beneficiaries,	ii)	EIC	as	supporting	instrument	
for	‘excellence	in	innovation’	model	(partly	described	in	BMBF	2016)	for	
a	wider	target	group,	iii)	EIC	as	driver	for	the	integration	of	existing	in-
struments	enabling	synergies	up	to	iv)	EIC	as	key	towards	an	integrated	
research	and	innovation	policy	through	coordinating	and	thus	enhancing	
policy	coherence	be	tween	research	policy,	innovation	policy	and	sectoral	
policy	fields.	In	other	words,	this	latter	model	aims	at	taking	into	account	
policies	and	framework	conditions	innovation	on	the	demand	side	of	in-
novation		(FP9	Think	Tank	2017),	thus	stretching	out	to	both	European	
and	national	policy	levels	(IPM	2017).

Furthermore,	 the	 RISE	 expert	 group	 stressed	 that	 a	 new	 narrative	
‘From	Innovation	to	Innovators’	shall	be	one	of	the	guiding	principles	of	
the	EIC,	aiming	to	align	innovation	policy	in	Europe	with	the	characteris-
tics	of	emerging	models	of	innovation.	Moreover,	the	EIC	was	meant	to	
become	a	one-stop	shop	for	innovators	of	any	nature,	be	they	driven	by	
technology,	new	business	modes,	new	design,	customer	experience,	or	
organizational	development	(RISE	2017).	

Criticism	first	of	all	addressed	aspects	concerning	potential	duplica-
tion	 of	 national	 funding	 initiatives	 for	 SMEs	 and	 therefore	 an	 unclear	
division	 of	 labour	 with	 national	 and	 regional	 policies.	 Other	 points	 of	
critique	referred	to	the	 limited	European	added	value	because	the	EIC	
addresses	individuals	or	individual	firms	rather	than	collaborative	inno-
vation	activities	across	borders.	A	 risk	 to	overlap	with	activities	of	 the	
European	 Institute	 for	 Innovation	 and	 Technology	 (EIT)	 was	 also	 criti-

cised,	as	was	the	exclusion	of	universities	and	research	organizations	as	
potential	sources	of	disruptive	innovations	with	major	scale-up	potential.	
Finally,	the	ability	of	a	public	institution	like	the	EC	to	identify	excellent	
innovations/innovators	 with	 a	 market-creating	 potential	 and	 to	 man-
age	risk	capital	and	entrepreneurship-centric	initiatives	was	questioned	
(RISE	2018b).

In	phase	3	of	the	elaboration	of	the	next	framework	programme,	the	
recommendation	of	the	High	Level	Group	of	Innovators	(HLG	Innovators	
2018)	and	the	proposal	of	the	Commission	for	Horizon	Europe	were	pub-
lished,	the	1st	phase	of	the	EIC	pilot	had	already	started,	the	enhanced	
EIC	pilot	was	not	launched	yet.	In	this	period,	the	national	position	pa-
pers	mainly	 followed	the	HLG	of	 Innovators	and	 its	 idea	of	supporting	
market	 creating	 ‘deep	 tech’	breakthrough	 innovations,	by	bringing	 to-
gether	existing	instruments	under	and	EIC	umbrella,	bridging	the	'valley	
of	death'	and	combining	 funding	and	 financial	 instruments	 to	prepare	
innovators	for	large-scale	private	investment.	Nevertheless,	some	items	
still	remain	unclear	and	are	viewed	with	skepticism:

•	 Narrowing down of Scope:	 In	contrast	 to	 the	wide	 range	of	
elements	foreseen	in	the	initial	debates	about	the	EIC,	the	pro-
posed	mission	of	the	EIC	has	been	narrowed	down	to	science	
and	technology-based	market	creating	breakthrough	innovation	
(‘deep-tech’)	and	on	supporting	entrepreneurs	with	potential	to	
scale-up	on	European	and	global	 level.	The	coordination	with	
Member	State	policies	in	order	to	complement	national	innova-
tion	 initiatives	without	duplicating	or	even	 thwarting	 them,	 is	
essential.	 However,	 in	 referring	 to	 the	 proposed	 focus	 of	 the	
EIC	(i.e.	science	and	technology-based	market	creating	break-
through	innovation),	the	RISE	Group	recommended	in	its	recent	
paper	(RISE	2018b)	to	carefully	distinguish	between	‘deep-tech’	
and	 ‘architectural’	 disruptive	 innovation.	 It	 further	 suggested	
the	concept	of	‘Innovator	Readiness	Levels’	instead	of	‘Technol-
ogy	 Readiness	 Levels’,	 in	 order	 to	 avoid	 the	 traditional	 linear	
mode	of	science-technology-market	development.

•	 Complementarity with other segments of Horizon Europe: 
The	 proposed	 instruments	 of	 the	 EIC	 are	 based	 on	 a	 ‘bottom	
up’	approach	and	thus	supporting	 innovators	and	 innovations	
emerging	 within	 or	 at	 the	 crossroad	 of	 different	 sectors	 and	
disciplines.	Interconnections	and	synergies	with	other	pillars	of	
Horizon	Europe,	in	particular	with	the	mission	areas,	and	with	
the	European	Institute	of	Technology	(EIT),	while	avoiding	the	
creation	of	overlaps,	have	not	yet	been	deepened	in	the	discus-
sions	so	far.

•	 Governance:	The	EIC	portfolio	is	proposed	to	be	managed	fol-
lowing	the	ARPA-E	approach	(EC	2018c).	The	detailed	concept	
and	 the	 requirements	 for	 dedicated	 programme	 managers	
and	expert	panels	will	be	crucial.	The	participation	of	Member	
States	for	the	implementation	of	the	EIC	and	coordination	with	
national	 agencies	 (co-funding	 partnerships	 are	 proposed	 by	
the	Commission)	will	also	be	important.	However,	both	aspects	
have	not	yet	been	developed	in	detail.

•	 Appropriateness of budget allocation within the “Open In-
novation” pillar:	A	budget	of	EUR	10.5	billion	for	the	European	

6	 ‘The	EU	innovation	ecosystem	generates	as	many	start-ups	as	the	US	in	number	but	only	a	few	of	them	grow-up	rapidly.	This	is	even	truer	for	start-ups	
carrying	out	breakthrough	innovation	and	for	the	science-based	ones	(“deep	tech”).		The	fact	that	the	next	wave	of	breakthrough	innovation	will	be	science-
based	calls	for	immediate	action.’	(EC	2018c).
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Innovation	Council	 is	foreseen,	including	up	to	EUR	0.5	billion	
for	European	Innovation	Ecosystems	to	‘boost	the	effectiveness	
of	the	European	innovation	system’	(EC	2018b,	p5	of	Annexes).	
In	view	of	the	importance	of	coordination	with	several	actors	in	
Member	States	and	the	need	to	strengthen	the	single	market	
and	 overcome	 the	 European	 fragmentation	 (RISE	 2018b),	 the	
amount	of	EUR	0.5	billion	seems	rather	low.

ASSESSMENT

EU	Member	States	have	raised	several	concerns	regarding	the	Eu-
ropean	 Innovation	 Council,	 and	 as	 a	 result,	 the	 initial	 approach	 was	
considerably	narrowed	down	to	address	a	much	more	specific	group	of	
innovators	than	initially	envisaged.	Many	other	points	of	criticism	have	
not	been	addressed,	such	as	the	extension	of	the	single-beneficiary	ap-
proach	of	 the	EIC,	 or	 the	extensive	 role	 that	 the	EC	would	assume	 in	
handling	a	variety	of	 financial	 instruments	which	are	well	beyond	 the	
scope	of	funding	instruments	the	EC	is	used	to	handle.	

Possibly	 the	most	 fundamental	argument	questioning	 the	EIC	con-
cept	as	a	whole	concerns	the	main	barriers	to	realizing	market-creating	
breakthrough	innovations	in	Europe,	which	some	experts	and	Member	
States	see	in	the	remaining	deficits	of	the	European	single	market	and	
the	regulatory	rigidities	residing	in	sectoral	policies,	rather	than	in	fun-
ding	and	advice	to	innovators.	In	other	words,	it	is	the	wider	ecosystem	
that	hampers	the	success	of	market-creating	breakthrough	innovations.	
Interestingly,	the	ecosystem-oriented	element	of	the	EIC	pillar	of	Horizon	
Europe	is	by	far	the	smallest	component	in	financial	terms.	

However,	the	strong	support	to	the	EIC	concept	from	the	Commissi-
oner	and	his	cabinet,	backed	 largely	by	 the	high-level	group	 installed,	
demonstrates	that	the	EIC	is	a	good	example	of	rather	limited	influence	
of	external	voices,	including	those	of	the	Member	States,	on	the	shaping	
of	a	key	element	of	Horizon	Europe.	

CONCLUSIONS
To	come	back	to	our	research	question	and	hypothesis	regarding	the	

role	and	influence	of	Member	States	on	the	shaping	of	Horizon	Europe,	
the	two	examples	show	a	more	differentiated	picture	than	suggested	by	
our	initial	hypothesis.	

The	EIC	is	an	element	that	has	been	driven	top-down	from	the	Cabi-
net.	Some	suggestions	from	Member	States	were	taken	up	(e.g.	regard-
ing	the	creation	of	an	umbrella	approach	rather	than	a	strong	institution,	
or	 the	narrowing	of	 the	scope	of	 the	EIC),	while	other	major	concerns	
and	criticisms	that	could	have	questioned	the	EIC	in	its	entirety	were	left	
aside	(e.g.	regarding	the	role	of	the	entire	ecosystem	for	market-creating	
innovations).

The	 mission-oriented	 approach,	 while	 still	 being	 controversially	
discussed	with	regard	to	its	governance	and	the	selection	of	priorities,	
was	generally	 received	positively	by	Member	States	and	several	other	
stakeholders.	The	rationale	behind	missions	is	largely	shared,	but	major	
controversies	arise	at	the	level	of	national	interests	in	potential	themes	
and	the	role	of	Member	States	in	the	governance	of	subsequent	imple-
mentation.	 However,	 it	 is	 still	 too	 early	 to	 give	 an	 assessment	 of	 the	
influence	of	Member	States	on	the	final	shape	of	governance	modalities	
and	priority-setting.	
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Innovation Growth Lab
Working in partnership to make innovation, entrepreneurship and business growth policy more impactful through 

experimentation and new evidence.

@IGLglobal

There is also too little innovation within policy itself and when there is, 
be it incremental or radical, we cannot tell whether it is for better or 
worse. How can an organisation develop and test new ideas 
systematically?

A really effective way is using a Randomised Controlled Trial (RCT). While currently 
underused and not always feasible, these are often seen as the most robust approach to 
demonstrating causality 

RCTs can be used as part of a broader experimental approach to test anything from 
small tweaks to programmes to the overall impact of business or innovation schemes

IGL is a global partnership bringing together 
governments, foundations and researchers to 
scope, develop and test different approaches to 
increase innovation, support high-growth 
entrepreneurship and accelerate business growth.
Over the last few years we are seeing a growing number of RCTs. Many of these are 
(co)funded by the IGL Grants programme, which has supported over 30 trials with 
close to $3 million from the Kauffman Foundation, Nesta and the Argidius 
Foundation. We are  assisting a number of government agencies in their own journey 
to experimentation. 

We are starting to learn valuable lessons about how we can encourage innovative 
ideas and support businesses, and many more lessons will emerge as the trials now in 
the field start to deliver results.
https://www.innovationgrowthlab.org/blog/what-are-we-learning-policy-experiments-increase-innovation-and-entrepreneurship 

Visit our website or get in touch with us to find out more 
innovationgrowthlab@nesta.org.uk

www.innovationgrowthlab.org

€150 billion spent every year in EU supporting 
business to start, innovate and grow. Yet we 
know little about what works, and what 
doesn’t
https://www.innovationgrowthlab.org/blog/much-%E2%82%AC152-billion-spent-across-europe-supporting-businesses-does-it-work. 

Some IGL outputs and resources
1. A guide on how to conduct trials in 

the field of innovation, 
entrepreneurship and growth

2. An online database of trials from 
around the world, ongoing and 
completed 

3. An online toolkit to help those 
wanting to know why and how to 
become experimental

4. A policy brief on why we need more 
experimental policies and how to 
become more experimental 

5. A regular series of blogs covering 
advice and results from trials and 
new policy ideas

Creating a global 
community around 

experimentation
Our three annual conferences have been 
attended by >650 senior policymakers, 
practitioners and researchers from over 40 
countries

85% of IGL2018 participants were
very likely to recommend the IGL 
Conference to their colleagues
  
Our five research meetings brought 
together top researchers to present and 
discuss new experimental research in 
innovation, entrepreneurship and growth

Register your interest for the IGL2019 
Conference in Berlin:

https://www.innovationgrowthlab.org/igl20
19-global-conference

IGL2018
Harvard/MIT

June 12-14, 2018

IGL2017
Barcelona

June 13-14, 2017

IGL2016
London

May 24-26, 2016

Winter Research 
Meeting 2017

World Bank, DC

Winter Research 
Meeting 2016  

Harvard

Over 30 policy 
workshops with 

government 
agencies

What IGL does

1. Support partners to 
identify policy 
solutions and run trials

2. Fund trials with the IGL 
Grants Programme

3. Build and connect 
communities

4. Promote wider 
adoption of trials

5. Create useful 
resources

6. Disseminate lessons

>1,100 attendees at our conferences 
and workshops

15 agencies we’ve worked 
with

>85 researchers in our 
network

IGL in numbers 

Amount invested in trials through 
IGL 

$2.8 million

 55 trials supported

26 countries 
with IGL partners 

or projects 

What is a randomised 
controlled trial (RCT)?

An RCT is an experiment where 
participants are randomly 
allocated to receiving an 

intervention. The randomisation 
enables you to compare the 

effectiveness of the new 
intervention against what would 

have happened if you had 
changed nothing

Good evaluations can 
change people’s minds 

and lead to better 
decisions

But most impact 
evaluations are not 

credible
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