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Mo3va3on	

Holy	(unholy?)	trinity	of	
theory,	
measurement,	and	
policy	

Achievements	&	several	severe	weaknesses	
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crossing	borders		⇒		mutual	learning?	
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ECONOMICS	OF	INNOVATION	

“From	a	theore+cal	perspec+ve,	there	must	be	
doubts	about	whether	any	general	theory	of	
innova+on	is	possible.”	(van	de	Ven	et	al.,	1999)	



Classical	economics	

Technological,	organisa+onal,	ins+tu+onal	and	market	
changes	–	including	their	co-evolu+on	–	were	central	
research	themes	for	classical	economists	
•  Adam	Smith	(1776)	
•  David	Ricardo	(1817)	
•  John	Stuart	Mill	(1848)	
•  Karl	Marx	(various	years)	

	
	
	



Neo-classical	economics	
Alloca+ve	efficiency	is	in	the	centre	of	their	analysis,	
that	is,	a	short-term	issue	

Technological,	organisa+onal,	ins+tu+onal,	and	market	
changes	are	exogenous	variables	

Their	main	new	objec+ve	was	to	develop	sophis+cated	
models	of	general	equilibrium	and	by	doing	so	to	
turn	economics	into	a	‘hard	science’,	exemplified	by	
Newtonian	physics	in	the	19th	century	
Walras	(1874/1954,	p.	71),	for	example,	perceived	“the	pure	
theory	of	economics	or	the	theory	of	exchange	and	value	in	
exchange”	as	a	“physico-mathema+cal	science	like	mechanics	
or	hydrodynamics”	(cited	in	Clark	and	Juma,	1988:	206)		



Classical	vs.	neo-classical	economics	
Two	func+ons	of	decentralised	markets:	
•  alloca+on	of	resources	
•  transmission	of	impulses	to	change	

Classical	economist	had	inclined	to	focus	on	the	lager	
	“Fundamental	dynamic	proper+es	such	as	the	rela+onship	between	

expansion	of	markets,	division	of	labour,	and	produc+vity	growth	in	
Smith,	or	the	‘increasing	organic	composi+on	of	capital’	in	Marx,	are	
examples	of	a	class	of	proposi+ons	argued	on	the	grounds	of	the	
irreversible	transforma/ons	originated	by	processes	of	what	we	could	call	
‘dynamic	compe++on’.	Moreover,	their	neglect	of	explicit	
microfounda+ons	was	jus+fied	on	the	grounds	of	what	we	may	term	a	
‘holis+c’	or	‘macroins+tu+onal’	assump+on	about	behaviour:	it	seemed	
obvious	to	them	that,	for	example,	given	an	opportunity,	capitalists	were	
ready	to	seize	it,	or	that	their	‘ins+tu+onal’	func+on	was	to	invest	and	
accumulate	the	surplus.”	(Dosi	and	Orsenigo,	1988:	14)		



Mainstream	vs.	evolu3onary	economics	
Risk	vs.	uncertainty	(op+misa+on)	

Ahistorical	models	vs.	‘history	counts’	
path-dependent,	cumula+ve	processes	
learning	by	doing,	using	and	interac+ng	

Informa+on	vs.	knowledge	(codified,	tacit)	&	skills	
learning	capabili+es	
many	types	and	sources	of	knowledge	⇒	collabora+on	

Representa+ve	agents	vs.	heterogeneity	
learning,	path-dependence	⇒	diversity	

Linear	vs.	networked	(interac+ve)	model	of	innova+on	
V	Bush,	1945:	science-push	model	
(Say’s	Law:	supply	creates	its	own	demand)	
	



MODELS	OF	INNOVATION	

“There	is	no	single	model	of	the	innova+on	process:	
enterprises	can	differ	very	significantly	in	their	
approaches	to	innova+on.”	(Smith,	2002)	



Models	of	innova3on	
Linear	models	
science-push:	basic	research	is	the	main	source	of	innova+on	

	
	
market-pull:	demand	is	the	main	source	of	innova+on		
	
	
	

	

Market	need	 Development	 Manufacturing	 Sales	

Basic	
science	

Design	and	
engineering	 Manufacturing	 Marke+ng	 Sales	



Models	of	innova3on	(2)	
Systemic	(or:	networked)	models	
•  ‘chain-linked’	model	
•  ‘mul+-channel	interac+ve	learning	model’		
	
	

	







MEASUREMENT	OF	BUSINESS	INNOVATIONS	



Selec3on	of	indicators	
Systema+c	efforts	to	measure	RTDI	since	the	1960s	
Widely	used	guidelines:	Frasca+	(R&D)	,	TBP,	Oslo	

(innova+on),	Patents,	and	Canberra	(HR)	Manuals	
Yet,	it	is	not	straighnorward	to	find	the	most	
appropriate	way	to	assess	R&D	and	innova+on	
performance	

R&D:	a	complex,	mul+faceted	process	⇒	it	cannot	be	
sufficiently	characterised	by	2-3	indicators	

That	applies	to	innova+on	a	for/ori	
The	choice	of	indicators:	an	important	decision;	reflects	
the	explicit	or	implicit	views	of	those	experts	and	
policy-makers	who	have	chosen	them.	

⇒	Indicators	are	‘subjec+ve’	in	that	respect,	but	
perceived	as	‘objec+ve’	(expressed	in	numbers)	



ST	vs.	DUI	mode	of	innova3on	in	the	EIS	
22	indicators	used	to	compile	the	EIS	2004	

“…	no	harmonised	data	that	could	be	used	to	construct	
measures	of	learning	by	doing	and	using	[DUI].	We	would	
contend,	though,	that	these	limita+ons	of	the	data	reflect	
the	same	bias	at	a	deeper	level.	The	on-going	development	
of	harmonised	S&T	indicators	over	the	post-war	period	has	
resulted	from	poli+cal	ini+a+ves	at	the	EU	and	interna+onal	
levels.	The	lack	of	DUI	measures	reflects	poli/cal	priori/es	
and	decision-making	rather	than	any	inevitable	state	of	
affairs.”	(Jensen	et	al.,	2007:	685;	emphasis	added	–	AH)	

DISKO	survey	
both	DUI	and	S&T	modes	of	innova+on	are	important	in	DK	
combining	DUI	and	S&T	modes	improves	innova+on	
performance	

(Jensen	et	al.,	2007)	

	

	



The	2002	Innova3on	Union	Scoreboard	indicators	
Relevance	for	
R&D-	based	
innova3on	

Relevance	for	
non-R&D-	based	

innova3on	

New	S&E	graduates	(ISCED	5a	and	above)	per	1000	popula+on	aged	20-29		 X	 		

Popula+on	with	ter+ary	educa+on	(%	of	25–64	years	age	class)	 b	 b	

Par+cipa+on	in	life-long	learning	(%	of	25–64	years	age	class)	 	b	 b	

Employment	in	medium-high	and	high-tech	manufacturing	(%	of	total	
workforce)	

X	 		

Employment	in	high-tech	services	(%	of	total	workforce)	 X	 		

Public	R&D	expenditures	(GERD	–	BERD)	(%	of	GDP)	 X	 		

Business	expenditures	on	R&D	(BERD)	(%	of	GDP)	 X	 		

EPO	high-tech	patent	applica+ons	(per	million	popula+on)	 X	 		

USPTO	high-tech	patent	applica+ons	(per	million	popula+on)	 X	 		

SMEs	innova+ng	in-house	(%	of	manufacturing	SMEs)	 	b	 b	

SMEs	involved	in	innova+on	co-opera+on	(%	of	manufacturing	SMEs)	 b	 b	

Innova+on	expenditures	(%	of	all	turnover	in	manufacturing)	 b	 b	

High	technology	venture	capital	investment	(%	of	GDP)		 X	 		



The	2002	Innova3on	Union	Scoreboard	indicators	(2)	
Relevance	
for	R&D-	
based	

innova3on	

Relevance	
for	non-

R&D-	based	
innova3on	

PCT	patents	applica+ons	per	billion	GDP	(in	PPS€)	 X	 		

Capital	raised	on	parallel	markets	plus	by	new	firms	on	main	markets	(%	of	GDP)i	 X	 		

Sales	of	‘new	to	market’	products	(%	of	all	turnover	in	manufacturing)	 	b	 b	

Home	internet	access	(%	of	all	households)	 	?	 ?	

ICT	expenditures	(%	of	GDP)	 b	 b	

Share	of	manufacturing	value-added	in	high-tech	 	X	



The	Innova3on	Union	Scoreboard	2015	
The	EIS	was	renamed	as	Innova+on	Union	Scoreboard	
in	2012	

IUS	2015:	25	indicators	
•  10	are	only	relevant	for	R&D-based	innova+ons	(S&T	mode)	
•  4	mainly	capture	R&D-based	innova+ons	
•  7	could	be	relevant	for	both	S&T	and	DUI	mode	
•  4	reflect	DUI	mode	

(next	slides,	from	Havas,	2016)	



The	2015	Innova3on	Union	Scoreboard	indicators	
Relevance	for	
R&D-	based	
innova3on	

Relevance	for	
non-R&D-	based	

innova3on	

New	doctorate	graduates	(ISCED	6)	per	1000	popula+on	aged	25-34	 X	 		

Percentage	popula+on	aged	30-34	having	completed	ter+ary	educa+on	 b	 b	

Percentage	youth	aged	20-24	having	agained	at	least	upper	secondary	level	
educa+on	 b		 b	

Interna+onal	scien+fic	co-publica+ons	per	million	popula+on	 X	 		

Scien+fic	publica+ons	among	the	top	10%	most	cited	publica+ons	worldwide	
as	%	of	total	scien+fic	publica+ons	of	the	country	 X	 		

Non-EU	doctorate	students	as	a	%	of	all	doctorate	students	 X	 		

R&D	expenditure	in	the	public	sector	as	%	of	GDP	 X	 		

Venture	capital	investment	as	%	of	GDP	 x	 		

R&D	expenditure	in	the	business	sector	as	%	of	GDP	 X	 		

Non-R&D	innova+on	expenditures	as	%	of	turnover	 		 X	

SMEs	innova+ng	in-house	as	%	of	SMEs	 b	 b	

Innova+ve	SMEs	collabora+ng	with	others	as	%	of	SMEs	 b	 b	

Public-private	co-publica+ons	per	million	popula+on	 X	 		



The	2015	Innova3on	Union	Scoreboard	indicators	(2)	
Relevance	
for	R&D-	
based	

innova3on	

Relevance	
for	non-

R&D-	based	
innova3on	

PCT	patents	applica+ons	per	billion	GDP	(in	PPS€)	 X	 		

PCT	patent	applica+ons	in	societal	challenges	per	billion	GDP	(in	PPS€)	
(environment-related	technologies;	health)	 X	 		

Community	trademarks	per	billion	GDP	(in	PPS€)	 		 X	

Community	designs	per	billion	GDP	(in	PPS€)	 		 X	

SMEs	introducing	product	or	process	innova+ons	as	%	of	SMEs	 b	 b	

SMEs	introducing	marke+ng	or	organisa+onal	innova+ons	as	%	of	SMEs	 		 X	

Employment	in	fast-growing	enterprises	in	innova+ve	sectors	(%	of	total	
employment)		 b	 b	

Employment	in	knowledge-intensive	ac+vi+es	(manufacturing	and	services)	as	%	
of	total	employment	 x	 		

Exports	of	medium	and	high-technology	products	as	a	share	of	total	product	
exports	 x	 		

Knowledge-intensive	services	exports	as	%	total	service	exports	 x	 		

Sales	of	new	to	market	and	new	to	firm	innova+ons	as	%	of	turnover	 b	 b	

License	and	patent	revenues	from	abroad	as	%	of	GDP	 X	 		



The	evolu3on	of	the	EIS	and	IUS	indicators,	
2002-2015	

2002	 2003	 2004	
2005	-	
2006	

2007	 2008	 2009	
2010	-	
2013	

2014	-	
2015	

Indicators	
reflec3ng		
only	R&D-based	
innova+ons		 10	 9	 9	 8	 7	 8	 8	 10	 10	
mainly	
R&D-based	
innova+ons		

-	 3	 3	 5	 5	 4	 4	 4	 4	

both	types	 8	 9	 9	 12	 12	 15	 16	 6	 7	
only	non-R&D-
based	
innova+ons		

-	 -	 -	 -	 -	 1	 1	 4	 4	
mainly	non-R&D-
based	
innova+ons	

-	 -	 1	 1	 1	 1	 1	 -	 -	

Number	of	
indicators	 18	 21	 22	 26	 25	 29	 30	 24	 25	



The	relevance	of	EIS/	IUS	indicators	
The	IUS	indicators	could	be	useful	in	se"ngs	where	the	
dominant	mode	of	innova+on	is	the	S&T	mode	

In	prac+ce,	however,	both	the	S&T	and	DUI	modes	of	
innova+on	are	fairly	important	

The	SII	could	be	low	for	an	innova+on	system	with	
•  a	low	level	of	innova+on	ac+vi+es	altogether,	or	
•  a	low	level	of	R&D-based	innova+on	ac+vi+es	(while	other	types	
of	innova+ons	are	abundant)	

Social	innova+ons	can	certainly	rely	on	R&D-based	
technological	innova+ons	

Yet,	their	essence	tends	to	be	organisa+onal,	managerial	
and	behavioural	changes	

The	IUS	indicators	do	not	capture	these	types	of	changes	



Framework	of	the	Global	Innova3on	Index	2014	



Framework	of	the	Global	Innova3on	Index	2016	



The	relevance	of	GII	indicators	
A	remarkable	effort	
•  a	broad	coverage	of	countries	
•  81	indicators	in	the	2014	edi+on,	82	in	the	2016	one	

Yet,	severe	weaknesses	concerning	business	innova+on	
ac+vi+es	
•  a	non-negligible	mismatch	between	the	‘headline’	no+ons	
(pillars	and	their	sub-pillars)	and	the	actual	components	(indices	or	
indicators)	selected	
•  R&D	and	innova+on	are	conflated	

A	strong	bias	towards	R&D-based	(S&T	mode)	
innova+ons,	and	thus	the	DUI	mode	is	eclipsed	

GII	indicators	are	not	highly	relevant,	either,	to	
measure	social	innova+ons	



FURTHER	METHODOLOGICAL	ISSUES	



Social	innova3ons	are	…	
New	solu+ons	that	simultaneously	meet	social	needs	–		
more	effec+vely	than	other	ones	–	and	create	new	
social	rela+onships	or	collabora+ons	

Solu+ons	for	exclusion,	depriva+on,	aliena+on,	lack	of	
wellbeing;	leading	to	significant	human	progress	and	
development	

Changes	in	the	cultural,	norma+ve	or	regula+ve	
structures	(or	classes)	of	society	that	enhance	its	
collec+ve	power	resources	and	improve	its	economic	
and	social	performance	

⇒	The	unit	of	analysis	is	different	in	the	above	
defini+ons	



“Levels”	of	SI	
i)  Incremental:	goods	(products	and	services)	that	„address	

social	need	more	effec+vely	or	efficiently”	(Nicholls	et	al.,	2015:	3)	
It covers both incremental and radical innovations 

ii)  Ins+tu+onal:	„harness	or	retool	exis+ng	social	and	economic	
structures	to	generate	new	social	value	and	outcomes”	(ibid:	4)	
Structural changes; not ‘rules of  the game’! (North, 1990) 

iii)  Disrup+ve	social	innova+on	“aims	at	systems	change”	(ibid:	3)	
changes	in	power	rela+ons,	social	hierarchies,	and	cogni+ve	
frames	
An overarching term with a rather ‘wide arch’ – but could 
be a good starting point for more detailed empirical 
analyses 



Disentangle	different	(relevant)	units	of	
analysis	when	studying	SI	
Subject	(or	level)	of	change	
The	degree	of	novelty	
Subject	of	change	 Incremental	change	 Radical	change(s)	 Relevance	for	SI	

Goods	
products	and	services	

A	more	convenient,	
less	noisy	horse-
driven	carriage	

Animal-powered	
vehicles	→	
automobiles	

Relevant	

Processes	
produc+on	or	delivery	

A	beger	organised,	
more	efficient	
assembly	line	

Automa+on	of	
certain	tasks	at	an	
assembly	line	

Could	be	relevant	in	
some	cases	

Organisa3ons	
internal	structure:	
units	and	their	
connec+ons;	
behaviour	and	rules,	
rou+nes,	management	
and	financial	methods,	
business	models	
guiding	behaviour/	
opera+ons	

A	reorganised	
(beger	managed,	
more	produc+ve)	
firm	

Workshop	→	
factory;	
Fordist	mass	
produc+on	→		lean	
produc+on;	
R&D	units	of	large	
firms	(19th	century)	

Relevant,	with	
some	amendment;	
besides	business	
organisa+ons,	
several	other	types,	
including	‘hybrid’	
ones	need	to	be	
considered	



Disentangle	different	(relevant)	units	of	analysis	
when	studying	SI	(2)	
Subject	of	change	 Incremental	change	 Radical	change(s)	 Relevance	for	SI	

Markets	 Beger	connected	
regional	markets	in	a	
given	na+onal	
economy	

New	markets	
discovered	and	
‘conquered’	to	obtain	
inputs	and	sell	outputs	
(Far	East,	Americas,	
Africa,	…)	

Relevant,	with	crucial	
amendments:	how	to	
serve	the	previously	
unmet	needs	of	
people,	what	other	
changes	are	needed?	

Technology	
systems	

More	efficient	
electric	ligh+ng	
systems	

Gas	ligh+ng	→	electric	
ligh+ng;	
manual	household	
devices	→	electric	ones	

Relevant	if	re-
interpreted	as	a	set	of	
socially,	organisa+onal-
ly,	and	economically	
interconnected	social	
innova+ons	

Techno-economic	
paradigms	

A	given	paradigm	
becomes	more	
efficient,	more	widely	
accepted	due	to	
various	types	of	
improvements	

Shiz	from	a	certain	
paradigm	to	a	new	one	

Could	be	a	relevant	
star+ng	point	to	refine	
the	no+on	of	
“disrup+ve	social	
innova+ons”	
(Nicholls	et	al.,	2015)	



Further	observa3ons	and	caveats	

In	real-life	cases	the	borders	are	ozen	blurred	between	
incremental	and	radical	change,	e.g.	the	‘bogom-of-
pyramid’	(BoP)	markets	

Technological	changes	are	only	viable	when	the	
business	model	and	several	aspects	of	management	
and	marke+ng	methods	are	changed	at	the	same	
+me	and	aligned	with	each	other	
BoP:	percep+on	of	a	large	group	of	previously	‘unserved’	
people	as	a	new	‘market	segment’,	adapta+on	of	pricing,	
marke+ng	and	sales	methods	to	these	new	opportuni+es,	…		



Further	observa3ons	and	caveats	(2)	

Difficult	to	establish	the	degree	of	novelty	of	a	given	
social	innova+on	
new	to	a	certain	community,	region,	country	or	the	world?	

	To	what	extent	is	it	important?	Usually	intellectual	
property	rights	are	not	an	issue	for	social	innovators	

Yet,	social	status	–	being	inven+ve	and	obtaining	
recogni+on	for	that	–	might	play	an	important	role:	
could	give	impetus	to	ini+ate	or	be	involved	in	
certain	social	innova+on	projects	

It	is	an	empirical	ques+on	to	establish	the	role	of	
pres+ge	(respect	and	thus	higher	social	status	of	social	
innovators)	in	SI	endeavours	



Further	observa3ons	and	caveats	(3)	
Difficult	to	iden+fy	whether	a	given	social	innova+on	is	
an	‘isolated’	new	solu+on	or	an	element	in	a	set	of	
interconnected	social	innova+ons,	affec+ng	several	
groups	of	people	or	an	en+re	community	at	the	
same	+me,	occasionally	leading	to	the	emergence	of	
new	social	structures,	norms,	ins+tu+ons,	behaviour,	
value	systems	and	prac+ces	at	a	higher	level	of	
aggrega+on	(sub-na+onal	regions,	na+ons	or	supra-na+onal	
regions	[for	example,	the	European	Union])	

Techno-economic	paradigms:	could	be	a	useful	guiding	
principle	in	SI	analyses,	namely	the	interconnected-
ness	of	technological,	organisa+onal	and	business	
model	innova+ons,	together	with	the	emergence	of	
a	new,	widely	accepted	‘common	sense’	



Conclusions	
Neither	IUS,	nor	GII	indicators	can	capture	social	
innova+ons		

Several	no+ons	used	to	analyse	innova+on	in	economics	
could	be	useful	to	analyse	social	innova+ons	as	they	
•  stress	important	features	
o  e.g.	degree	of	novelty:	IPR	vs.	pres+ge?	

•  iden+fy	types	of	innova+on	(leading	to	a	taxonomy?)	
•  differen+ate	among	various	units	(level)	of	analysis	



Measurement	issues	

Be	aware	of	the	differences	between	measuring	
(a)  social	innova+on	ac+vi+es	(efforts)	themselves	
(b)  the	framework	condi+ons	(pre-requisites,	available	inputs,	

skills,	norms,	values,	behavioural	pagerns,	etc.)	of	being	
socially	innova+ve,	and	

(c)  the	economic,	societal	or	environmental	impacts	of	
social	innova+ons	



Thank	you!	
a"la.havas@krtk.mta.hu	
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