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AMTEC- KEYTEC

• Complement to the (Industrial Research and

Innovation Monitoring Analysis) IRIMA project:

• Assess the innovation capability of EU R&D Scoreboard

companies.

• Focusing on Key Enabling Technologies KETs and

especially Advanced Manufacturing Technologies.

• Attempt to identify converging and emerging trends in

AMTs and KETs.

• Patent analysis



Why Patents

o Patent documents contain a wealth of information
about the invention and the different actors
involved in the innovation process:

• Applicant (owner), inventors, useful dates etc

• Technological fields to which it pertains (IPC)

o IPC: International patent classification scheme

• tree-like, hierarchical structure.

• contains about 70000 entries (IPC codes) allotted to patent

documents

• updated annually and revised every 3 years

o Complex Patents: contain IPC codes to correspond to AMT and KET

related fields.

• Assumed that can represent AMT applications used for the

development of KETs, or vice versa they can represent

other KETs applications that can be incorporated into AMT

systems



Methodology

• Patent analysis of the EU R&D Scoreboard companies

• Patent families filed at USPTO- EPO between 2010- 2012.

• Focusing on IPC codes that are related to Advanced

Manufacturing Technologies and KETs from KETs

observatory

• Internationalisation of research activities proxied by patents

(use of applicant vs inventor information)

• Specialisation in a specific field: Proportion of total patents

in the portfolio that pertain to that field



Main Barriers

• Patent data from PATSTAT (relational database bi annually 

updated by EPO).

• R&D data from the EU R&D Scoreboard.

• Matching entries from the two databases necessary for 

establishing links between the two.

• Problem: Entries in PATSTAT in 'raw' format, misspellings, 

legal terms, abbreviations etc.

• Matching based on string matching computer algorithms.

• List of complex patents not exhaustive of technologies 

possibly important for AMT or KET development



AMT related patents across sectors

• Development of AMT technologies concentrated within a few industrial 

sectors.

• 80% of AMT developed by companies in 5 sectors

• Industrial sectors (ICB-4) with the highest number of AMT related patents



AMT Specialisation by Sector

o Top five sectors with highest patent propensity (higher than the 

sample mean 5.7%)

o Electronic & Electrical equipment also above mean

o Share of AMT related patent families with respect to the overall 

patent portfolio of each industry



Complex Patents- AMT & KET(s)

o 1834 families combining AMT with 1 or 2 other KETs found

o 897 (49 %) Micro Nano El and AMT, followed by Adv Mat-AMT and 

Photonics- AMT

o AMT+ 2 KETs around 8.1% of total complex AMT patents



Main Companies developing Complex AMT 
related Patents

• Most companies highly 

specialised (AMT patent 

propensity above 

average)

• very high shares of 

complex patent families 

with respect to the AMT 

ones

• US based “Applied 

Materials”; (1421 patent 

families) appears among 

the top 10 in 4 out of the 

8 lists of complex patent

IBM (ICT services) 33.5 0.10 15938
NIPPON STEEL 

(Industrials)
28.5 0.35 812

APPLIED MATERIALS 

(ICT producers)
29.5 0.24 1421

KOBE STEEL 

(Industrials)
22.5 0.27 573

TOKYO ELECTRON (ICT 

producers)
27 0.27 1328

GENERAL ELECTRIC 

(Industrials)
19.5 0.02 9012

RENESAS (Electronic & 

Electrical eq)
26 0.21 2201

UNITED 

TECHNOLOGIES 

(Aerospace & defence)

16 0.03 3219

TAIWAN SEMICONDUCTOR 

(ICT producers)
25 0.22 3261

APPLIED MATERIALS 

(ICT producers)
10 0.08 1421

TOSHIBA (Industrials) 24.25 0.08 9550
SIEMENS (Electronic & 

electrical eq)
9.5 0.01 6712

HITACHI (Electronic & 

Electrical eq)
24 0.08 6629

DOW CHEMICAL 

(Chemicals)
7 0.03 4119

HAMAMATSU 

PHOTONICS 

(Electronics & Electrical 

eq)

23 0.77 273
FUJIFILM (Electronic & 

electrical eq)
7 0.09 5165

SEIKO EPSON (ICT 

producers)
22 0.10 4505

SUMITOMO ELECTRIC 

(Electronic & electrical eq)
6.5 0.13 1717

INFINEON 

TECHNOLOGIES (ICT 

producers)

21.5 0.20 1473
HITACHI (Electronic & 

electrical eq)
6 0.02 6629
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International location of AMT related 
patenting activities: Industrials
• 5541 AMT related patent families between 2010 and 2012 with 79% 

developed "at home" 21% "abroad"

• US, EU based firms follow the 4/1 ratio in patents developed 

domestically over those developed abroad. Activities of Japanese 

firms very concentrated



International location of AMT related patenting 
activities: Electronic & Electrical Equipment

• Firms in this sector filed 5096 patent families 76.7% of which by 

inventors of the "home" region

• Almost 24% of EU owned patents from US.

• Japanese firms least internationalised



International location of AMT related 
patenting activities: Automobiles & Parts
• 3560 patent families filed from firms in the sector 80% developed at 

the home region.

• European companies first in number of families developed almost 80% in 

the EU.

• 25% of US owned patents developed in the EU

• Japanese firms in the sector more internationalised than in other sectors



International location of AMT related patenting 
activities: Aerospace & Defence

• Almost all (99%) AMT related patents owned by EU and US based 

companies 

• AMT related activities highly concentrated (over 90% of patents 

developed in the "home" region)



AMT international innovation network

• World network of “owner” and “inventor” countries of AMT related patent 

filings 

• Three main clusters (US, Europe, Japan- Korea- Taiwan- China

• US, Japan, Germany, GB, France important home countries of both 

applicants and inventors. China and India important inventors 

countries   



AMT related international R&D activities of the 
world top 10 firms by number of AMT related 
filings of the Automobile & Parts sector

• Companies ranked by 

number of AMT related 

patents

• Countries ranking by 

share of inventors in 

patent portfolio of 

company

• Most of AMT related 

patents developed at the 

"home country" (Hyundai 

99.5%)

• Fiat- Delphi acquired by 

Chrysler- parts arm of GM



International R&D activities of the world top 10 
firms by number of AMT related filings of the 
Aerospace & Defence sector

• Development of AMT 

related technologies 

mainly in the home 

country

• Important exception 

EADS which has been 

formed by the 

merger of different 

European companies

• BAE systems also 

highly 

internationalised 

(US)



Conclusions

• Aerospace & defence, the Industrials, the Automotive & parts and the 

Electronics & electrical equipment sectors own 80% of total AMT patent 

families.

• The more specialised firms in a sector, the less internationalised the 

AMT related activities of the firms in this sector appear to be.

• Aerospace & defence most concentrated (90% of AMT patents "home 

region"), highly specialised.

• European and US based firms are more internationalised compared 

(70%-80% of patents developed locally) to Japanese and Asian based 

firms (almost 90% locally developed patents).

• US, Japan, Germany, France and Great Britain: many Scoreboard firms 

which own and develop large number of AMT related patents.

• China, India, Canada, Italy, Belgium and Spain many inventors of AMT 

related technologies are based.

• 8% of AMT related patents combine one or more of the other KETs 

mainly MNE, AM and Photonics



Thank You



Supplemental Material: Companies 
developing AMT-KET patents



Supplemental Material: Companies 
developing AMT-2 KETs patents



Supplemental material: More networks


