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HISTORY

• Introduced by Griliches (1979) to estimate the part of productivity (GDP), that 

can be attributed to research and development

• Jaffe (1989) uses the KPF to model spillovers from university research in the 

USA

• Luc Anselin, Attila Varga and Zoltan Acs (1997) broaden the database for 43 

states (compared to 29 in Jaffe) and conducted alternative version of KPF at 

regional level (Metropolitan Statistical Area). They also repalced patents by 

count of innovations (from the U.S. Small Business Administration Innovation 

Database)



SCOPUS TO EPO

• We idnentified academic patents in Europe based on similarity in between the 

academic paper and the patent application

• Name

• Location 

• Time

• Cognitive proximity of technology and science



KPF

• 𝑙𝑜𝑔
𝑜𝑡ℎ𝑒𝑟 𝑝𝑎𝑡𝑒𝑛𝑡𝑠

𝑜𝑡ℎ𝑒𝑟 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠
= 𝑙𝑜𝑔

𝑜𝑡ℎ𝑒𝑟 𝑅&𝐷 𝑒𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒𝑠

𝑜𝑡ℎ𝑒𝑟 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠
+ 𝑙𝑜𝑔

𝑢𝑛𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 𝑝𝑎𝑡𝑒𝑛𝑡𝑠

𝑢𝑛𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠
+ 𝑐𝑜𝑠𝑖𝑛𝑒 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 + ∈

• Cosine distance – distance between the vectors of patent’s occurences in IPC technological classes (A to 

H) of academic and other patents

• The goal is to identify set of predictors for the number of (other) patents in regions



EXPENDITURES



UNIVERSITY PATENTS



COSINE DISTANCE



RESULTS



CONCLUSIONS

• Naturally, other expenditures are associated with the highest increase in other 

patenting 0.75 - 4.75

• University patenting coeff 0.17 – 0.58

• Increase in cosine similarity is associated with decrease in other patenting


