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What spillovers are, and why they matter

q  Spillovers as “knowledge externalities”

q Patents as effective diffusion means

… are they really? A few problems:

– Geographical reach of spillovers
– Impact of patenting on academic research

May data on patent inventors help to shed light on
such crucial issues of science/technology policy?
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Using patent citations to track spillovers:
opportunities and problems /1

q Patent citations provide a paper trail of
knowledge flows from cited to citing patents

q Citations added by patent examiners

q Different citation rules and styles across Patent
Offices

– USPTO:    13  patent cit. – 3 non-patent cit
– EPO:           4  patent cit. – 1 non-patent cit.
– PCT:       no difference between the offices

q Examiner fixed effect

q How does knowledge spill over?

 – Direct retrieval from patent databases
 – Direct personal communication
 – Word of mouth processes (social networks)

q Do citations reflect pure knowledge spillovers?

 – Market vs. non-market channels of knowledge 
transfer

Using patent citations to track spillovers:
opportunities and problems /2
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Description of the EP-Cespri data set

All EPO patent
applications
(1978-2004)

Standardisation of company names and
addresses, consolidation by parent
company

Company-level
data set

(~140k distinct
organizations) Citations to patents

and NPL
(REFI Tape)

Standardisation of inventor names and
addresses (Italian inventors only)

Inventor-level
data set

(~30k distinct Italian
inventors)

Publication number,
dates, IPC classes,

etc.

A re-assesment of geographical localisation of
knowledge spillovers: the role of social networks

q JTH-like experiment (Jaffe et al.,1993):

 –  Cohort of cited patents
 –  All citing patents (excl. company self-citations)
 –  For each citing patent a matched sample of “controls”

(i.e. non-citing patents)
 –  Geographical localisation of patents
 –   Social linkage between citing (control) and cited patentsSocial linkage between citing (control) and cited patents

q Are citing patents likely to come from the same
region as the cited patents?
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Socially connected component

Socially connected component

Disconnected components

Two patents are socially
connected if their
respective inventors are
in the same component

Geographical co-location (%)

29.8
(144)

38.7
(187)

Province

17.4
(84)

25.1
(121)

City

Control/
Cited

(# patents)

Citing
/Cited

(# patents)

Co-location
level

Co-location %
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58.6
(58)

82.6
(109)

22.4
(86)

22.2
(78)

Province

44.4
(44)

68.2
(90)

10.4
(40)

8.8
(31)

City

Control/
Cited

(# patents)

Citing/
Cited

(# patents)

Control/
Cited

(# patents)

Citing/
Cited

(# patents)

Co-location
level

Socially
connected

Socially
non-connected

Geographical co-location controlling for social
connection (%)

Intermediate conclusion

q Spatial proximity per se is not enough to benefit
from knowledge spillovers

q Mobility of inventors across companies is the
key mechanism that diffuse knowledge

q Social networks are the drivers of patent
citations (knowledge spillovers)
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University patents: do they harm or benefit
scientific research? /1

q The debate on Universities as sources of
commercial technology

q Lack of systematic data for Europe, but
prevailing view is negative (European Paradox)

q Key policy issues:

1. Incentive systems for effective technology 
transfer (e.g. the professors’ privilege)

2. Patenting-publishing trade-off as a result of 
conflicting incentives

University patents: do they harm or benefit
scientific research? /2

q Inventors’ data as a unique source for tracking
not just “university patents”, but all of
“academic patents à search by inventor, not
just by applicant!!!

q The surprising results from Italy…



9

Company-owned
patent signed by an
academic researcher

Patents signed by academic researchers

Ø Italy: 27,844 academic researchers on active
service in 2000

Ø 919 academic researchers are also inventors
(out of 30,000 inventors)

Ø 3.3% of all Italian professors are also inventors

Ø 3.0% of all Italian inventors are academic
researchers

Ø 3.8% of all company-owned Italian patents are
signed by academic researchers

Ø Only 46 patents owned by Italian universities!
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Weight of academic inventors’ patenting (1978-2000) 
 

Technology fields  

Professors 
 

 

 
Professors/ 
Inventors 

 

% Share 
of patents 

 
Chemicals 549 8.5 12.2 

Drugs  155 12.2 19.5 
Biotechnology 113 12.4 28.4 
Organic chemistry 255 9.4 12.1 
Consumer goods 21 0.5 0.5 
Electronics 101 2.3 3.5 
Instruments 179 4.3 6.3 
Mechanical engineering 64 0.7 0.6 
Nuclear technologies 13 10.5 13.3 
Process engineering 123 2.1 2.3 
Basic chemistry 33 3.9 4.9 
Environmental tech. 36 6.7 8.1 
All fields 919 3.0 3.8 
 

Academic patenting by scientific discipline, 1978-2000 

 
N. of academic 

inventors 
Academic inventors/ 

all professors 

Mechanical bioengineering 22 75.9 
Macromolecular materials 51 71.8 
Industrial and materials chem.  137 55.5 
Terrestrial vehicles 6 54.5 
Industrial chemistry 38 50.0 
Chemical bioengineering 2 50.0 
Applied pharmaceuticals 110 44.5 
Nuclear reactors physics 11 39.3 
Electronics 137 35.1 
Fermentation chem. and biotech 8 32.0 
Chemistry 68 28.6 
Molecular biology 41 28.5 
Telecommunications 67 27.1 
Organic chemistry 208 26.6 
Biophysics 9 22.5 
Pharmaceutical chemistry 99 20.2 
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39

30

47

44

32

Mean

Academic non
inventors

32

22

35

40

26

Median

299

73

78

84

64

N

5267Biology

3738Electronics

4354All fields

5157Pharmacology

3651Chemical eng.

MedianMeanScientific field

Academic inventors

Patenting and publishing - Number of publications (1973-2003)

Conclusions

q Statistics on patent inventors may shed light
on some debated issues on knowledge
spillovers

q They have to be linked to other sources of
biographical information

q Future research: mobility of inventors and
spillovers, contractual relations between
companies and academic researchers


