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Technology	Policy	in	History	

•  New	 technology	 cannons	 produced	 under	
Henry	VIII	
– Why?	
– Need	to	fight	against	the	French…	
–  ...	 But	 also	 thanks	 to	 the	 UK	 specificiKes:	
abundance	 of	 iron,	 aPracKon	 of	 immigrants	 for	
poliKcal/religious	reasons	

– From	compeKKon	to	monopoly	



Technology	Policy	in	History	(2)	

•  New	 technology	 in	 dairy	 processing,	 in	
Denmark:	
–  In	 reality,	 the	 novel	 process	 was	 developed	 in	
Sweden…	

–  ...	 But	 the	 situaKon	 in	 Denmark	 made	 it	
favourable	its	diffusion	there.	

– The	 diffusion	 of	 this	 innovaKon	was	 not	 strongly	
led	by	the	Government	(as	under	Henry	VIII),	but	
happened	in	a	more	“cooperaKve	way”.	

– State	support	was	more	indirect.	



Technology	Policy	in	History	(3)	

•  Modern	InnovaKon	Policy	is	in	between.	If	we	
look	at	the	US,	we	find:	
– Strong	 Policies	 directly	 led	 by	 the	 Government	
(e.g.	The	programs	to	develop	the	atomic	bomb	or	
the	 following	 programs	 aimed	 at	 fighKng	 the	
Soviet	Union	during	the	cold	war).	

– But	US	policies	have	been	also	 indirect,	as	 in	 the	
case	 of	 the	 upgrading	 of	 agricultural	 acKviKes	
(through	 improving	 in	 the	 educaKon	 and	 in	 the	
diffusion	of	land	universiKes).	



The	key	role	of	OECD	(oecd.org)	
The	 OrganisaKon	 for	 European	 Economic	 CooperaKon	 (OEEC)	was	
established	 in	 1948	 to	 run	 the	 US-financed	 Marshall	 Plan	 for	
reconstrucKon	of	a	conKnent	ravaged	by	war,	in	Europe.	
Encouraged	 by	 its	 success	 and	 the	 prospect	 of	 carrying	 its	 work	
forward	on	a	global	stage,	Canada	and	the	US	joined	OEEC	members	
in	 signing	 the	 new	 OECD	 ConvenKon	 on	 14	 December	 1960.	 The	
OrganisaKon	 for	 Economic	 Co-operaKon	 and	Development	 (OECD)	
was	 officially	 born	 on	 30	 September	 1961,	 when	 the	 ConvenKon	
entered	into	force.	
Other	 countries	 joined	 in,	 starKng	 with	 Japan	 in	 1964.	 Today,	 34	
OECD	member	countries	worldwide	regularly	turn	to	one	another	to	
idenKfy	problems,	discuss	and	analyse	 them,	and	promote	policies	
to	solve	them.	
Together	with	 growing	economies	 like	 the	BRICS,	 the	OECD	brings	
around	 its	 table	 today	39	countries	 that	account	 for	80%	of	world	
trade	and	investment.	



The	key	role	of	OECD	(2)	
Key	dates:	
-  1963:	 Science	policy	 is	finally	 recognized	as	 crucial,	 as	well	

as	 its	 staKsKcal	 measurement	 (first	 ediKon	 of	 the	 FrascaK	
Manual).	

-  1970:	 Human	 and	 social	 consideraKons	 are	 brought	 in	 the	
Science	Policy	discussion.	

-  1980:	 InnovaKon	 Policy	 is	 discussed,	 with	 a	 broader	
approach	(e.g.	focusing	on	the	capacity	of	society	to	absorb	
new	technology).	

-  1990:	 the	 “linear	 model”	 for	 innovaKon	 is	 recognized	 as	
being	 too	 limited,	 and	 innovaKon	 is	 finally	 defined	 as	 an	
interacKve	process.	

-  2001:	 with	 the	 new	 century,	 the	 focus	 is	 strongly	 moved	
towards	the	new	economy	and	the	pervasiveness	of	ICT.	



Three	different	types	of	policy	
•  Science	 policy:	 started	 in	 the	 US	 during	 the	
Second	 World	 War	 à	 also	 during	 the	 Cold	
War,	 the	 idea	 was	 to	 allocate	 enough	
resources	 to:	 basic	 science,	 government	R&D	
labs,	universiKes.	

•  Important	issues:	
– Wise	use	of	public	money;	
– Freedom	 of	 science	 and	 research	 (especially	 in	
universiKes);	

– EvaluaKon	of	research	as	a	crucial	policy	tool.	



Three	different	types	of	policy	(2)	
•  Technology	 policy:	 started	mainly	 in	 the	 1960s,	
with	a	stronger	focus	on	sectors.	

•  The	 idenKficaKon	 of	 “strategic	 technologies”	 for	
high-income	 countries	 is	 different	 for	 emerging	
countries.	

•  The	 most	 relevant	 cases	 have	 been	 the	 Asian	
ones	(Japan,	Korea,	Taiwan),	where	the	catching-
up	process	has	been	sustained	by	the	selecKon	of	
relevant	technologies	at	the	right	Kme.	

•  However,	 strategies	 of	 promoKng	 “naKonal	
champions”	as	in	Europe	in	the	1980s	have	been	
unsuccessful.	

•  Main	policy	tool:	technology	forecasKng.	



Three	different	types	of	policy	(3)	
•  Innova1on	 policy:	 is	 a	more	 recent	 concept,	
developed	mainly	in	the	1990s.	

•  An	InnovaKon	policy	can	be	of	two	types:	
– A	 first	 type,	 where	 the	 State	 does	 not	 intervene	
too	 much,	 but	 it	 rather	 focuses	 on	 the	
“framework	 condiKons”	 (protecKon	 of	 IPR,	
compeKKon	 po l i c i e s ,	 improvement	 o f	
infrastructures	and	higher	educaKon,	etc.);	

– A	second	 type,	more	 in	 line	with	 the	“innovaKon	
system”	 approach,	 with	 a	 strong	 focus	 on	 the	
review	and	support	of	linkages	among	the	parts	of	
the	system.	



Figure	22.1	(1)	



Figure	22.1	(2)	



Figure	22.1	(3)	



InnovaKon	policy	in	the	
neoclassical	perspecKve	

•  The	State	should	intervene	only	if	a	market	failure	has	
happened.	

•  In	 innovaKon,	 the	 typical	 market	 failure	 is	 a	 lack	 of	
investments	 in	 knowledge	 à	 therefore	 incenKves	
should	be	developed	to	increase	such	investments.	

•  However,	 some	 neoclassical	 assumpKons	 are	 in	
contrast	with	the	overall	view	of	innovaKon:	
–  The	representaKve	(average)	firm	is	perfectly	raKonal;	
– Markets	are	compeKKve.	

•  We	 know	 instead	 that	 high-tech	 and	 innovaKve	
markets	 are	highly	 concentrated	 (few	 top	firms,	 as	 in	
Schumpeter	Mark	II)	and	always	characterised	by	high	
uncertainty	(also	for	market	leaders).	



Science,	Technology	and	InnovaKon	
Policy	in	reality	

•  In	 reality,	 no	 country	 can	 focus	 on	 just	 one	
type	 of	 policy	 above	 menKoned	 (Science,	
Technology,	InnovaKon).	

•  It	 is	 always	 used	 a	 “mix”	 of	 them	à	 not	 by	
chance,	 in	 EU	 official	 documents	 on	
InnovaKon,	the	“policy	mix”	is	omen	recalled.	

•  However,	 the	 same	 policy	 tools/measures	
have	been	selected	and	used	in	different	ways	
in	 the	 world,	 leading	 to	 different	 “policy	
designs”.	



Science,	Technology	and	InnovaKon	
Policy	in	the	US	

•  In	 the	 US,	 the	 first	 policy	 document	 was	 the	
report	by	Vannevar	Bush,	published	in	1945.	

•  He	 was	 suggesKng	 a	 unique	 coordinaKng	
authority	(that	became	then	the	NaKonal	Science	
FoundaKon).	

•  However,	 in	 the	 US	 some	 leading	 sectors	 have	
been	 stronger	 than	 this	 authority	 itself:	 nuclear,	
defence,	space	and	health.	

•  These	 sectors	 lead	 the	 technologies	 of	 some	
industrial	complexes	verKcally	organised	(more	or	
less	like	a	value	chain).	



Science,	Technology	and	InnovaKon	
Policy	in	the	US	(2)	

•  Such	an	approach	presents	disadvantages:	
– Lack	 of	 coordinaKon	à	 compeKKon	 among	 these	
large	leading	sectors;	

– à	bias	in	favour	of	military	and	space	expenditure;	
– à	despite	being	a	“compeKKve	economy”,	a	lot	of	
public	money	goes	to	 few	 industries	dominated	by	
few	large	firms.	

•  And	advantages:	
– Economies	of	scale	are	very	strong;	
– The	 diversity	 of	 research	 efforts	 is	 very	 high	 and	
leads	 to	 posiKve	 feedbacks	 for	 the	 whole	 system	
(chain-linked	model	of	innovaKon).	





Science,	Technology	and	InnovaKon	
Policy	in	Japan	

•  Differently	from	the	US,	the	Japanese	technology	
policy	has	been	very	explicit;	

•  It	 means	 that	 Japan	 ministries	 (especially	 the	
MITI,	Ministry	of	Technology)	officially	promoted	
some	specific	industries	and	sectors;	

•  That	 was	 done	 also	 with	 the	 support	 of	 some	
private	firms	 (monopolisKc	as	 in	 the	 case	of	 the	
telecom	 company	 NTT)	 that	 coordinated	 the	
technological	development	of	other	private	firms	
(e.g.	Hitachi	and	NEC);	

•  Paradoxically,	 money	 spent	 in	 subsidies	 by	 the	
Japanese	Government	was	less	than	in	the	US…	



The	InnovaKon	Union	
•  The	 Innova1on	Union	 is	 the	European	Union	
strategy	 to	 create	 an	 innovaKon-friendly	
environment	 that	 makes	 it	 easier	 for	 great	
ideas	to	be	turned	 into	products	and	services	
that	will	bring	our	economy	growth	and	jobs.	

•  The	 InnovaKon	 Union	 is	 one	 of	 the	 seven	
flagship	 ini1a1ves	 of	 the	 Europe	 2020	
strategy	 for	 smart,	 sustainable	 and	 inclusive	
growth.	



The	InnovaKon	Union	(2)	



The	InnovaKon	Union	(3)	
•  T h e	 I n n o v a K o n	 U n i o n	 p l a n 	 c o n t a i n s	
over	 thirty	 ac1ons	 points,	 with	 the	 aim	 to	 do	 three	
things:	

1.  make	Europe	into	a	world-class	science	performer;	
2.  remove	 obstacles	 to	 innova1on	 –	 like	 expensive	

patenKng,	 market	 fragmentaKon,	 slow	 standard-
seqng	and	skills	shortages	–	which	currently	prevent	
ideas	geqng	quickly	to	market;	and	

3.  revoluKonise	 the	 way	 public	 and	 private	 sectors	
work	 together,	 notably	 through	 InnovaKon	
Partnerships	 between	 the	 European	 insKtuKons,	
naKonal	and	regional	authoriKes	and	business.	



The	InnovaKon	Union	(4)	



Many	policy	tools	



Many	policy	tools	(2)	



Many	policy	tools	(3)	



An	example:	the	PACINNO	project	
The	goal	of	PACINNO	is	to	establish	a	plaCorm	 for	
coopera1on	 in	 research	 and	 innovaKon	 covering	
the	 whole	 Adria1c	 region	 (8	 countries:	 Italy,	
Slovenia,	 CroaKa,	 Bosnia-Hercegovina,	 Serbia,	
Montenegro,	Albania	and	Greece).	
	
Main	targets:	
•  Researchers	
•  Start-Ups	and	“would-be”	entrepreneurs	
•  SMEs	and	Pocket	MulKnaKonals	
•  Policymakers	



ACTIVITIES	for	Policymakers	
EffecKve	 policies	 on	 innovaKon	 are	 necessarily	 grounded	
on	a	profound	knowledge	of	how	innovaKon	is	taking	place	
at	the	macro	and	micro	level.	
	

A	 major	 acKvity	 of	 PACINNO	 is	 the	 analysis	 of	 the	
Innova1on	 systems	 and	 processes	 within	 the	 AdriaKc	
Region	and	the	development	of:	
-  Detailed	InnovaKon	Maps	and	Indicators	
-  Regional	InnovaKon	Policy	Measures	
-  Case	studies	of	best	InnovaKon	Policy	pracKces	



InnovaKon	Policies:	
how	to	compare	countries?	

•  ExisKng	 taxonomies	 of	 Research	 and	
InnovaKon	 (R&I)	 Policies	 are	 always	 a	 bit	
problemaKc	 à	 which	 are	 the	 “borders”	 of	
R&I?	 which	 are	 main	 categories	 to	 be	
analysed?	

•  Even	more	when	dealing	with	heterogeneous	
areas	(like	the	AdriaKc	one).	



Our	approach	
We	 decided	 that	 our	 taxonomy	 had	 to	 be	 simple	
but	 comprehensive	 à	 PACINNO	 aims	 at	 full	
comparability	of	AdriaKc	countries.	
How?	
1.  IdenKficaKon	of	few	macro-categories	
2.  DisKncKon	 between	 direct	 vs.	 indirect	

governmental	 support	 for	all	 categories	 (usually	
it	regards	only	R&D	tax	credit)	



PACINNO	novel	taxonomy	

1	 R&D	
1a	 Direct	support	
1b	 Indirect	support	

2	 Human	resources	
2a	 Direct	support	
2b	 Indirect	support	

3	 Collabora1on	
3a	 Direct	support	
3b	 Indirect	support	

4	 Innova1on	
capabili1es	

4a	 Direct	support	
4b	 Indirect	support	



PACINNO	novel	taxonomy	(2)	

Examples:	
•  1	a:	R&D	grants,	subsidies	and	all	money	from	
Government	to	R&D	performers	

•  1	b:	tax	credit	and	all	other	fiscal	incenKves	to	
R&D	performers	



PACINNO	novel	taxonomy	(3)	

Examples:	
•  2	 a:	 grants	 and	 other	 policies	 to	 directly	
support	 the	 development	 of	 Human	
Resources	

•  2	b:	bank	 loans	 to	 students,	 tax	 incenKves	 to	
lifelong	learning	(also	of	researchers)	etc.	



PACINNO	novel	taxonomy	(4)	
Examples:	
•  3	a&b:	all	policies	favouring	R&I	collaboraKon,	
including	Technology	Transfer	ones	

•  4	 a&b:	 all	 policies	 regarding	 embodied	
techno log i ca l	 change ,	 pu r chase	 o f	
machineries,	regulaKon	of	standards,	IPR,	etc.	

•  Same	disKncKon	direct/indirect	



Some	numbers	in	percentage	
(caveat:	absolute	numbers	can	be	very	different	

across	Adria1c	countries)	
Policy	

category	 1a	 1b	 2a	 2b	 3a	 3b	 4a	 4b	

Albania	 		 		 17%	 		 83%	 		 		 		
BiH	 31%	 		 19%	 		 13%	 		 31%	 6%	

CroaKa	 13%	 1%	 27%	 		 27%	 		 31%	 		
Greece	 23%	 		 21%	 		 49%	 5%	 		 2%	
Italy	 25%	 15%	 5%	 		 8%	 8%	 23%	 18%	

Montenegro	 25%	 17%	 17%	 17%	 17%	 8%	 		 		
Serbia	 16%	 		 24%	 4%	 16%	 		 28%	 12%	
Slovenia	 30%	 4%	 13%	 		 22%	 		 24%	 7%	
Adria1c	
area	 22%	 4%	 18%	 1%	 25%	 2%	 21%	 6%	



Smart	SpecialisaKon	

•  The	Smart	specialisaKon’	approach	combines	
industrial,	educaKonal	and	innovaKon	policies	
to	suggest	that	countries	or	regions	idenKfy	
and	select	a	limited	number	of	priority	areas	
for	knowledge-based	investments,	focusing	on	
their	strengths	and	comparaKve	advantages.	

•  Eye@RIS3	




