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Change	in	Hmetable	

As	communicated	on	Moodle:	
•  Tomorrow	8th	of	March:	my	tutoring	hours	will	
be	14:30-16:30	

•  Tuesday	15th	of	March:	no	tutoring	of	mine	
AddiHonal	informaHon:	
•  Lecture	on	the	16th	of	March	is	cancelled!	
•  Lectures	on	 the	9th	and	14th	of	March	will	be	
held	by	Prof	Torbianelli	



InnovaHon	Processes	
[part	II]	

	
(Chapter	4)	



Let’s	recall	some	concepts	

•  InnovaHon	process	

•  Vs.	Process	innovaHon	

•  Vs.	Product	innovaHon	

•  Technological	rouHnes	

•  Path	dependency	and	technological	lock-in	



The	innova1ve	firm	in	the	
evolu1onary	theory	

Main	concepts:	
	

-  Technological	learning	and	rou1nes	

-  Path	dependence	and	technological	lock-in	

-  Absorp1ve	Capacity	
	
-  Technological	paradigms	and	trajectories	



AbsorpHve	Capacity	
The	concept	of	Absorp1ve	Capacity	(AC)	has	been	
put	 forward	 by	 Cohen	 and	 Levinthal	 (1989	 and	
1990)	à	usually	measured	with	the	level	of	R&D.	
One	of	the	reasons	to	invest	in	R&D	is	to	develop	
firms’	 ability	 to	 evaluate	 and	 exploit	 knowledge	
generated	 somewhere	 else	 (e.g.	 by	 compeHtors,	
providers,	or	extra-industry	sources).	
AC	 is	 needed	 for	 acquiring,	 adapHng/improving	
imported	technology	(e.g.	reverse	engineering).	



AbsorpHve	Capacity	(2)	

“ImitaHon”	 (as	 we	 have	 seen)	 has	 been	
considered	 a	 key	 factor	 for	 the	 technological	
catching-up	 process	 of	 countries	 like	 Japan	
(ader	 World	 War	 II,	 see	 chapter	 2.5)	 or	 China	
(more	recently).	
	
However,	 if	the	distance	between	top	countries	
(e.g.	 the	US)	and	these	catching-up	countries	 is	
too	big,	no	real	imitaHon	is	possible.	



AbsorpHve	Capacity	(3)	

In	fact,	the	catching-up	subject	(country	or	firm)	
needs	internal	capabiliHes	to	“understand”	what	
has	 been	 done	 by	 the	 leader	 subject;	 and	 to	
“absorb”	this	knowledge	generated	outside.	
	
Therefore,	 a	 firm	 R&D	 not	 only	 generates	 new	
informaHon,	 but	 also	 enhances	 the	 firm	 ability	
to	 idenHfy,	 assimilate	 and	 exploit	 knowledge	
from	 the	 environment	 (absorpHve	 or	 learning	
capacity).	



AbsorpHve	Capacity	(4)	
The	 firm's	 R&D	 division	 has	 an	 important	
monitoring	funcHon:	in	order	to	understand	the	
potenHal	 relevance	 of	 knowledge	 generated	
outside	 the	 firm,	 it	 is	 necessary	 to	 already	 be	
acHvely	 engaged	 in	 a	 related	 research	
programme.	
		
The	moHve	behind	R&D	is	that	what	a	firm	sees	
in	 i ts	 environment,	 and	 thereby	 the	
opportuniHes	 it	 is	able	 to	exploit,	 is	 condiHonal	
on	 its	 exisHng	 capability,	 the	 problems	 it	 is	
currently	trying	to	resolve	and	the	opportuniHes	
it	is	already	aware	of.	



AbsorpHve	Capacity	(5)	
Thus,	the	difficulty	of	appropriaHng	a	full	return	
on	 a	 parHcular	 item	 of	 knowledge	 is	 not	
normally	of	overriding	concern	to	a	firm.	
	
The	firm’s	R&D	contributes	to	its	ability	to	learn.	
	
The	more	technologically	competent	firm	is	also	
beker	 able	 to	 gather	 relevant	 knowledge	 from	
its	 environment	 and	 to	 use	 it	 in	 producHve	
applicaHons	that	are	not	well	understood	or	not	
perceived	so	quickly	by	lesser	able	compeHtors.	



Technological	paradigms	and	
trajectories	

•  A	 technological	 paradigm	 has	 been	 defined	
(Dosi,	 1982)	 as	 a	 “model	 and	 a	 pakern	 of	
soluHon	 of	 selected	 technological	 problems,	
based	 on	 selected	 principles	 derived	 from	
natural	 sciences	 and	 on	 selected	 material	
technologies”.	

•  A	 technological	 trajectory	 is	 the	 pakern	 of	
“normal”	 problem	 solving	 acHvity	 on	 the	
ground	of	a	technological	paradigm.	



“The	 idenHficaHon	 of	 a	 technological	 paradigm	
relates	 to	 generic	 tasks	 to	 which	 it	 is	 applied	
(e.g,	amplifying	and	switching	electrical	signals),	
to	 the	 material	 technology	 it	 selects	 (e.g.	
semiconductors),	 to	 the	 physical/chemical	
properHes	 it	 exploits	 (e.g.	 the	 “transistor	
effect”),	 to	 the	economic	dimensions	 it	 focuses	
upon”.	



Dosi	 has	 drawn	 on	 work	 in	 the	 philosophy	 of	
science	 to	 argue	 for	 the	 existence	 of	
technological	 ‘paradigms’,	 represenHng	 broad	
fields	understood	to	be	effecHve	for	progress	
e.g.	Newton	vs	Einstein	in	physics	
	
In	 his	 view,	 ‘Trajectories’	 were	 the	 specific	
outcomes	 of	 applying	 paradigms	 to	 immediate	
circumstances	
– but	 this	 meant	 confronHng	 with	 the	
economic	and	social	context			
– importance	 of	 economic	 factors,	 social/
poliHcal	 (‘social	 shaping	 of	 technology’),	
actor	networks	







To	 avoid	 technological	 determinism	 and	 to	 confront	 actual	
economic	circumstances,	Freeman	&	Perez	extended	the	noHon	
of	technological	paradigms	to	techno-economic	paradigms.	
Each	 wave	 of	 radical	 innovaHons	 requires	 radical	 changes	 not	
just	 in	 the	 technologies	 but	 in	 the	 wider	 economic,	 social,	
organizaHonal	and	poliHcal	system,	including:	
–  new	technological	regimes	
–  new	product	mixes	
–  new	forms	of	organizaHon	and	management	
–  new	infrastructure		
–  changes	in	educaHon	and	training	
–  changes	in	intellectual	property	regimes	(appropriability)	
–  ‘creaHve	destrucHon’	 -	 changes	 in	 innovaHon	 leadership	
of	firms	and	countries	



Technical and
organizational
innovations

Dates Key inputs Managerial and
organizational
changes

‘Carrier’ industries

Water-powered
mechanization of
industry

1780s-1848 Iron, raw
cotton, coal

Factories,
entrepreneurs,
partnerships

Cotton spinning, iron
products, bleach

Steam-powered
mechanization of
industry and transport

1848-1895 Iron, coal Joint-stock
companies,
subcontracting

Railways, machine
tools, alkalis

Electrification of
industry, transport and
the home

1895-1940 Steel,
copper,
alloys

Professional
management,
Taylorism, giant
firms

Electrical equipment,
heavy engineering,
heavy chemicals

Motorization of
transport, civil economy
and war

1941-?? Oil, gas,
synthetics

Mass production,
Fordism,
hierarchies

Automobiles, aircraft,
refineries

Computerization of
entire economy

?? - ?? Integrated
circuits

Networks Computers, telecoms,
biotechnology



Firm	selecHon	and	industry	
evoluHon	

PredicHons	 on	 the	 likelihood	 of	 survival	 and	 growth	
rates	of	surviving	new	firms:	

•  Lower	 survival	 of	 new	 firms	 in	 industries	 with	 large	
scale	economies,	but	higher	growth	of	surviving	firms	

•  Higher	survival	of	larger	firms,	but	lower	growth	rates	
•  Both	firm	growth	and	the	likelihood	of	survival	greater	
in	high-growing	sectors	

•  Lower	survival	of	new	firms	under	the	entrepreneurial	
regime,	but	higher	growth	of	surviving	firms	

However,	 as	 firms	 gain	 experience	 in	 the	market,	 they	
learn:	 learning	 process	 and	 capabiliHes	 as	 persistent	
source	of	heterogeneity	



Heterogeneity	

All	the	differences	we	have	seen	(e.g.	in	terms	of	
AC	or	technological	trajectories,	as	well	as	in	the	
evoluHon	 of	 industries/sectors)	 confirm	 the	
heterogeneity	of	innovaHon	processes.	
In	chapter	4.3.4,	Pavik	relates	heterogeneity	to:	
-  Path	dependency;	
-  SpecialisaHon	in	specific	fields	of	knowledge;	
-  Firm	size.	



Dimensions	of	technological	
regimes	

•  A	technological	regime	is	a	parHcular	combinaHon	of	
appropriability	condiHons,	opportuniHes,	degree	of	
cumulaHveness	of	technological	knowledge	and	
characterisHc	of	the	knowledge	base	

•  These	variables	explain	the	pakerns	of	innovaHon	
across	technologies	and	industries	
§  Low	cumulaHveness	and	appropriability,	high	importance	
of	applied	science	è	Schumpeter	mark	I	

§  High	cumulaHveness	and	appropriability,	high	importance	
of	basic	science	è	Schumpeter	mark	II	



Firm	selecHon	and		
technological	regimes	

Linking	technological	regimes	to	start-up	and	selecHon	
•  Entrepreneurial	regime	(remember	Schumpeter	Mark	I):	
	-	new	firm	start-ups	play	an	important	role;	small	firms	account	
for	the	bulk	of	innovaHve	acHvity	
	 -	 frequent	 innovaHon	 associated	 with	 higher	 uncertainty	 on	
technology	 and	 demand:	 likelihood	 to	 be	 able	 to	 survive	
decreases	
	-	new	entrants	have	greater	likelihood	of	innovaHng	and	are	less	
likely	to	decide	to	exit	

•  RouHnized	regime	(remember	Schumpeter	Mark	II):		
	 -	 large	 incumbents	account	 for	most	of	 the	 innovaHve	acHvity;	
low	propensity	to	new	firms	to	be	started	
	 -	 innovaHve	 advantage	 of	 incumbents	 tends	 to	 increase	 the	
propensity	to	exit	the	market	for	new	entrants	



MulH-technology	(4.4.3)	
In	 reality,	 firms	 are	 no	 more	 bound	 to	 a	 single	
technology	of	field	of	knowledge.	Because:	
-  A	 large	 firm	 can	 be	 a	 mulH-technological	 one	
(even	without	operaHng	in	mulHple	sectors);	

-  Firms	can	sub-contract	parts	of	 their	producHon	
process	 to	 other	 firms	 with	 a	 different	
technological	 base	 (and	 need	 to	 develop	 AC	 to	
assimilate	it);	

-  The	 innovaHon	 process	 itself	 might	 require	
disintegraHon	and	modularisaHon.	



R&D	/	InnovaHon	collaboraHon	
The	 InnovaHon	 (or	 even	 the	 R&D)	 process	 can	 be	
based	 on	 collaboraHon	 among	 different	 actors.	 It	
can	be	 “balanced”	 if	 these	 actors	 are	 similar,	 or	 if	
they	have	the	same	power,	or	not.	
Examples:	
-  Inter-firm	collaboraHon:	

-  at	the	same	level	(2	large	firms,	2	SMEs…)	
-  At	different	levels	(e.g.	in	a	Value-chain	logic)	

-  Intra-firm	collaboraHon	(e.g.	Between	the	Parent	
Company	and	one	of	its	subsidiaries)	

-  University-Industry	collaboraHon	(4.3.3)	



R&D	collaboraHon:	the	Italian	case	
•  Data coming from the Italian R&D survey (RS1) 

conducted by the Italian Bureau of Statistics (ISTAT) 

•  The survey follows a census approach 

•  2001-2010 unbalanced panel of R&D performers 
active in Italy  

•  13,675 firms performing R&D (in at least one year), 
subdivided by firm typology: Italian Firms Not 
belonging to a Group (NGP), Italian firms belonging 
to a Domestic Group (IGP), Italian Multinationals 
(ITM), Affiliates of Foreign MNEs (FOR). 

•  Data on internal R&D and on R&D contracting out 
(Extra-muros) and technical collaborations 



DistribuHon	of	firms	



DescripHves	
		 NGP	 IGP	 ITM	 FOR	

Number	of	firms	 8,770	 2,279	 1,509	 864	

S i z e 	 ( A v e r a g e	
number	 o f	 fi rm	
employees)	

87.90	 245.30	 837.42	 656.56	

Average	 Intra-muros	
R&D	 expenditure	
p e r 	 fi r m 	 ( i n	
thousand	euro)	

592.04	 2,588.27	 5,380.03	 6,706.96	

Labour	 ProducHvity	
(in	 thousand	 euro,	
average	2008-2010)	

71.12	 70.43	 81.76	 91.92	

A v e r a g e	 E x t r a -
m u r o s 	 R & D	
expenditure	per	firm	
(in	thousand	euro)	

90.64	 704.17	 1311.43	 992.29	

S h a r e	 o f 	 fi r m s	
involved	 in	 R&D	
CooperaHon	

28%	 38%	 45%	 50%	



Cozza&Zanfei, Journal of Technology Transfer, 2015 



Summary of results (1) 

•  Intra-muros R&D (a proxy of “primary absorptive 
capacity”) explains a large fraction of firms’ propensity to 
collaborate, more than other measures; 

•  Once controlled for “primary absorptive capacity”, there 
remains a substantial premium associated to group 
belonging (relative to independent firms) that might reflect  
networking advantages; 

•  The premium is higher for firms belonging to multinational 
groups that have relatively more extensive and richer 
networking à network based absorptive capacity; 

•  Hence MNEs do exhibit a higher propensity to R&D 
collaboration relative to local firms, taken as a whole, and 
relative to firms not belonging to a group in particular. 



Summary of results (2) 
However: 
•  Premia are particularly high for firms belonging to Italian 

owned multinational groups that are less affected by 
institutional and cultural barriers than foreign MNEs; 

•  Differentials between foreign Multinationals and independent 
firms are much lower in the case of knowledge collaboration 
with universities. Considerable differences persist between 
Italian owned MNEs and local independent firms 

•  The latter results might reveal that SMEs needing to access 
knowledge will face lower appropriability issues when 
dealing with local universities, while foreign MNEs encounter 
greater institutional barriers. 

•  Hence there are difference also across MNEs à local MNEs 
better off than foreign MNEs at knowledge collaborating. 


