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Outline	
1.   Input	indicators:	

a.  EUROSTAT	data	on	Science	and	Technology	
b.  R&D	Scoreboard	(European	Commission)	

2.   Output	 indicators:	 Patent	 data	 (but	 also	
Trademarks,	Bibliometrics…)	

3.  Analysis	 of	 firm	 technological	 strategies,	 at	
different	 levels	 (geographical,	 sectorial,	 firm	
size…)	



Database	on	Science,	technology	and	innova1on…	



…	with	main	categories	



World	R&D	figures	(1)	



World	R&D	figures	(2)	



World	R&D	figures	(3)	



Breakdown	of	R&D	

•  Overall:	GERD	(Gross	R&D	Expenditure),	that	is	
total	R&D	undertaken	in	a	country	(e.g.	Italy)	

•  By	sector	of	performance:	
– Private	(BERD,	Business	R&D	Expenditure)	
– Public	(GOVERD,	Government	R&D	Exp.)	
– University	(HERD,	Higher	EducaGon	R&D	Exp.)	
– No	Profit	

•  By	 sector	 of	 funding:	 same	 4	 categories	 +	
“abroad”	(the	funder	is	not	resident	in	Italy)	



GERD	in	EU	regions	
(average	2000-2009)	

!



BERD	in	EU	regions	
(average	2000-2009)	

!



Differences	between	public	and	
private	R&D	(BERD,	GOVERD,	HERD,	

year	2009)…	

!



…	and	human	capital	variables	

Employees	in	High-tech	sectors	

Human	Resources	in	Science	and	
Technology	(graduated	and/or	

working	in	S&T)	



Taxonomies	

R&D	intensity	is	also	used	to	define	the	(OECD)	
technological	classificaKon,	see	at	pages	155-158:	
-  High	tech	
-  Medium-high	tech	
-  Medium-low	tech	
-  Low	tech	

Different	approach	in	Pavic	(see	at	page	16)	à	we	will	
study	it	later	on.	
	





OECD	Technological	classificaKon	





Methodological	problems	
in	the	R&D	survey	

•  It	is	confidenKal	à	almost	no	access	to	raw	data	

•  Aggregated	 data	 do	 not	 fully	 explain	 economic	
phenomena…	

•  …	so	over	 the	 last	 years	 there	has	been	a	 larger	
use	of	R&D	data	in	firm	annual	reports	



1b)	The	R&D	Scoreboard	
(European	Commission,	JRC-IPTS)	

•  Annual	publicaKon	with	top	EU	and	non-EU	firms,	
which	has	performed	the	highest	amount	of	R&D	
globally.	 They	 declare	 this	 value	 in	 their	 annual	
reports.	

•  First	 ediKon	 published	 in	 2004,	 the	 last	 one	
(2015)	is	the	12th:	
hcp://iri.jrc.ec.europa.eu/scoreboard.html	

	



World	R&D	ranking,	2010	



EU-27	R&D	ranking,	2010	



EU-27	R&D	ranking,	2010,	by	sector	
(e.g.	“food”)	



Italian	R&D	ranking,	2010	



2.	Output:	Patent	data	as	
a	measure	of	InnovaKon	

•  Large	use,	because	of:	
– Longitudinal	data	(many	years)	
– SystemaKc	collecKon	of	informaKon	
– Data	are	(more	or	less)	freely	available	

•  Most	 important	 databases:	 PATSTAT,	
European	 Patent	 Office	 data,	 USPTO	 data,	
Japanese	Patent	Office	etc.	



Patent	applica8on:	request	to	the	patent	office	
for	 a	 grant	 of	 patenKng	 the	 innovaKon,	 as	 it	 is	
described	 and	 commented	 in	 the	 patent	
applicaKon	form.	
	
à	 Many	 staKsKcs	 regard	 patent	 applicaKons	
only!	
	
Patent	 grant:	 at	 the	 end	 of	 the	 applicaKon	
process,	 when	 the	 patent	 is	 issued	 because	 it	
complies	with	all	requirements.	



Uneven	distribuKon	of	patent	
applicaKons	(2000-2010)	across	

European	regions		



Uneven	distribuKon	of	Total	Patent	
ApplicaKons	(average	2001-2010)	

!



ConcentraKon	in	top	regions	(total	
patent	applicaKons):	one	third	of	the	

total…	and	persisKng	
Region Patent 

applications 
1978-2011

Cumulated percentage 
of patent applications 

1978-2011

Ranking 
1978-2011

Patent 
applications 
2000-2010

Cumulated percentage 
of patent applications 

2000-2010

Ranking 2000-
2010

ÎLE DE FRANCE 71.56 6% 1 32.152 5% 1
OBERBAYERN 53.514 11% 2 26.517 10% 3
STUTTGART 48.38 15% 3 26.998 14% 2
DARMSTADT 37.671 18% 4 15.606 17% 5
DÜSSELDORF 35.333 21% 5 15.338 19% 6
KÖLN 31.878 24% 6 14.271 22% 9
NOORD-BRABANT 30.303 26% 7 18.446 25% 4
RHÔNE-ALPES 28.721 29% 8 14.527 27% 8
LOMBARDIA 28.532 31% 9 14.544 29% 7
KARLSRUHE 26.547 33% 10 13.943 32% 10
Top regions total 392.439 192.342
Overall total 1.176.346 607.06

0	

0	



Uneven	distribuKon	of	patent	
applicaKons	within	European	countries		
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Distance	between	top	and	least	
performing	region,	and	median,	in	

selected	countries	(total	applicaKons)	

!



3)	Technological	strategies	in	Firm	
Annual	Reports	

•  The	 R&D	 Scoreboard	 includes	 syntheKc	
informaKon	on	global	R&D	 investment,	 together	
with	 some	 other	 economic	 variables.	 However,	
firm	annual	reports	provide	more	informaKon	on	
firm	technological	strategies.	

•  Let’s	 use	 one	 Italian	 top	 R&D	 performer	 as	 an	
example:	



Finmeccanica	annual	report,	2009	



Finmeccanica	annual	report,	2009	(2)	



Finmeccanica	annual	report,	2009	(3)	

•  We	can	find	a	descripKon	of	its	R&D	acKviKes:	





Finmeccanica	annual	report,	2009	(4)	
•  Finally,	 13	 report	 pages	 are	 dedicated	 to	 the	
descripKon	of	 research	projects	 in	which	other	firm	
subsidiaries	are	involved:	
–  SELEX	Sistemi	IntegraK	
–  SELEX	Galileo	
–  SELEX	CommunicaKons	
– MBDA	(joint	venture)	
–  Thales	Alenia	Space	(joint	venture)	
–  AgustaWestland	
–  Elsag	Datamat	
–  Oto	Melara,	ecc.	



Finmeccanica	annual	report,	2009	(5)	



Finmeccanica	annual	report,	2009	(6)	



Other	internaKonal	firm	rankings	
(as	a	starKng	point)	

•  Fortune	Global	500	

•  Forbes	Global	2000	

•  Financial	Times	Emerging	500	



Other	internaKonal	firm	rankings	(2)	

•  Fortune	 Global	 500:	 top	 500	 world	 firms,	
according	to	turnover	and	profits.	



Other	internaKonal	firm	rankings	(3)	
•  Forbes	 Global	 2000:	 top	 2000	 global	 firms	
(composite	indicator).	



Other	internaKonal	firm	rankings	(4)	

•  FT	Emerging	(and	not)	500:	many	variables…	



A	focus	on	emerging	firms	
(example	of	China	shining	from	

purely	manufacturing	to	innovaKon)		



A	focus	on	emerging	firms	(2)	



A	focus	on	emerging	firms	(3)	



A	focus	on	emerging	firms	(4)	


