
Use of patent statistics



Introduction

• Reference: Griliches, Z. (1998). Patent statistics as economic
indicators: a survey. In R&D and productivity: the econometric
evidence (pp. 287-343). University of Chicago Press.

• Patent data provide a basis to answer questions related to the speed
of technological change and how it has changed among industries
and in time

• Characteristics:
• Availability
• By definition are related to innovation
• They are based on objective standards



Definitions

• A patent is a document, issued by an authorized governmental agency, granting
the right to exclude anyone else from the production or use of a specific new 
device, apparatus, or process for a stated number of years (20 years in the EU and 
US)
• grant is issued to the inventor of this device or process after an examination that

focuses on both the novelty of the claimed item and its potential utility
• The right embedded in the patent can be assigned by the inventor to somebody

else, usually to his employer, a corporation, and/or sold to or licensed for use by 
somebody else. 
• The stated purpose of the patent system is to encourage invention and technical

progress both by providing a temporary monopoly for the inventor and by forc-
ing the early disclosure of the information necessary for the production of this
item or the operation of the new process. 



Definitions

• Codified form of knowledge

• Publicly accessible and searchable information

• Right to deny thrid parties use of invention

• Territorial right for a predetermined period of time:

• No «international» patent à but Patent Cooperation Treaty exists (PCT) 

managed by the WIPO (World Intellectual Property Organization) 

• National patent (validity only in the granting country)

• Regional Patent Systems (e.g., the European Patent Convention)



Applications and grants (1999 – 2013)
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Who got more grants? (1999 – 2013)
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Who applies in the EU?
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Another prespective…
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Patent at the EPO



What aspects of economic activity do patent
statistics actually capture? 

Pros
• Represent a minimal unit of 

knowledge so it has an intrinsic
value:
• Passed the scrutiny of the patent

office
• Represent investment of effort

and resources of the inventor
• Presence of an expectation over

its ultimate utility/marketability

Cons
• Not all the inventions are 

patented
• Not all inventions are patentable
• Difference in quality of 

inventions and patents
• Difference in the magnitude of

inventive output associated
(novelty content)



Large variations in patent value



Other biases

• The use of patents has deeply changed in the last few decades, far 
beyond the sheer protection from imitation and the exchange of 
knowledge strategic behaviour: 
• companies pay bonuses to staff whose inventions are patented
• patents are now routinely used to rank companies 
• increasing importance of market (i.e. trade of technologies), defensive (cross-

licensing) and reputation strategies (to signal assets and competencies)
• These feature are far from the concept of innovation…..



What aspects of economic activity do patent
statistics actually capture? 
• Link with TPF, patent to represent a measure of innovative output 

(Schmookler, 1950s)à increase in inventive output = increase in TPF
• Correlation found to be weak
• Patents are a better measure of inventive input
• Inventive activity= «work specifically directed towards the 

formulation of the essential properties of a novel product or process» 
(Schmookler 1966)



What aspects of economic activity do patent
statistics actually capture? 
• There is ambiguity as to wheter patents measure inventions or 

innovation
• Invention: unique or novel device, method, composition or process
• Innovation: result of a process that brings together various novel

ideas in a way that significantly affects society
• Patents protects inventionsà but captures some aspects of the 

innovation process



An example.. 

• There is not a correspondance
between patent and innovation. 
• The same patent can be use in 

several innovations
• This contact is covered by 7

patents:
• US7847016
• US7456240
• US7053133
• US7040757
• US6774178
• US7135521
• US7078074



Patent data today

• Patents field of technology (IPC):
• A: human necessities
• B: performing operation, transporting
• C: chemistry, metallurgy
• D: textiles, papers
• E: fixed constructions
• F: mechanincal engeneering, lighting, heating, weapons
• G: physics
• H: electricity

• Patents capture very poorly service innovation and new to the firm
innovations



Patents from the tertiary sector…

Take a look - uses of patents in the Japanese services sector
A very clarifing presentation of the topic

https://voxeu.org/article/intellectual-property-and-service-sector-innovation
http://is.jrc.ec.europa.eu/pages/ISG/patents/documents/LuigiOrsenigo.pdf


Patents importance varies across industries

• the effectiveness of patents is linked to the specific characteristics of 
the technology and of the R&D process as well as on the nature of the 
market and on the patterns of competition
• technological regimes: 
• opportunities to innovate, 
• the ways in which profits are extracted from innovation, 
• cumulativeness of technical progress, 
• nature of the knowledge base 



Main uses of patent data today

• Causes and consequences of innovation
• Features of the innovation process (e.g patent citation as indicator of

knowledge spillovers)
• Analysis of aspects related to the IP policies



Trend of R&D expenditure
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Patents application & R&D expenditure
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Patent applications & R&D expenditure
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• Because the bulk of R&D expenditures
are spent on development, most of the 
time-series variance must come from the 
differential success in the further
development of existing projects rather
than from the initiation of new ones. 

• The relatively low correlations in the time 
dimension should, therefore, not be all
that surprising, but they imply that pa-
tent numbers are a much poorer indicator
of short-term changes in the output of 
inventive activity or the “fecundity” of 
R&D 

• Evidence is quite strong that when a firm
changes its R&D expendi- tures, parallel
changes occur also in its patent numbers









Bonuses on the Game Boy

• First Game Boy commercial
• Kids react to Game Boy

https://www.youtube.com/watch?v=E-ej_8XBwmI
https://www.youtube.com/watch?v=0pCp8g-VjOs&t=60s


Patent citation

• References to prior technology, either patents or other scientific 
literature on which the current patent builds or which it uses
• Some added to avoid infringement (limit scope, defense against suits)
• Some added by the USPTO examiner (not used by inventor)
• USPTO: need to include all relevant citations
• EPO: minimum number needed to cover prior art
• Defensible as a partial measure of knowledge transfer
• Suggest spillover localization in region and country 



Issues in using citations to measure spillovers

• Link between two inventions:
• spillovers accompanied by citations (Jaffe et al. 1993)
• citations that occur where there was no spillover 
• spillovers that occur without generating a citation

• A citation might occur without being a spillover (e.g. contracted 
development)
• Citation added by the examiner (as in USPTO) of which the inventor 

was unaware
• there are an enormous number of spillovers with no citations, since 

only a small fraction of research output is ever patented 





http://www.patentsview.org/web/#viz/locations

http://www.patentsview.org/web/


Other available sources of data on innovation

• Other forms of IP rights, especially trademarks and copyrights.
• Other tangible manifestations of “findings”, especially scientific publications.
• Alternative manifestations of innovation, especially information on new 

products (trade fairs, product catalogues, …) and start-up firms (crunchbase.com).
• Survey data, the best known example being the Community Innovation Survey. 

http://ec.europa.eu/eurostat/web/microdata/community-innovation-survey
• You can also search for sector-specific sources (e.g., software released on 

GitHub). https://github.com/
• Input to the innovation process: R&D expenditures, R&D employees. 

http://ec.europa.eu/eurostat
• Patent data can always be used in conjunction with those sources

http://ec.europa.eu/eurostat/web/microdata/community-innovation-survey
https://github.com/
http://ec.europa.eu/eurostat


Don’t miss out!

Friday 30/11à we’ll meet to the computer lab 
8.30 to 12!


