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 The EC JRC and the Digital Transformation 

 The EC AI Watch 

 Mapping the AI Ecosystem (the TES approach) 

How to monitor the AI ecosystem? 

Disclaimer: The views expressed are purely those of the author and may not in any circumstances be 
regarded as stating an official position of the European Commission. 



The EC JRC 

European Commission's science and knowledge service 
- advice to supports EU policies  
- with independent scientific evidence  
- throughout the whole policy cycle 

 

Spain: Growth and Innovation Directorate 

• Focusing among others priorities 
on the Digital Single Market 

• Strong multi-disciplinarity 

• 10 years' experience in monitoring  
evolution of ICT.. 

 



Interactive 

Visualisation 

 

https://ec.europa.eu/jrc/en/predict 

PREDICT - Prospective Insights on ICT R&D 

 

https://ec.europa.eu/jrc/en/predict
https://ec.europa.eu/jrc/en/predict


PREDICT - Prospective Insights on ICT R&D 
Joint Project of EC JRC & DG CNECT 

 

 A unique source of information  

 Comparable data on ICT sector & sub-sectors 

 28 EU MS + 12 non-EU countries 

 Based on official statistics 

 1995 – 2018 

 Macroeconomic variables 

 

 Policy relevance 

 Digital Economy and Society Index (DESI) 

 Digital Agenda for Europe (DAE) 
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PREDICT - New developments 
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AI Watch 



Artificial Intelligence for 
Europe COM(2018)237  

 



…. positioning AI Watch …. 
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AI Watch: EC Knowledge Service to monitor 
Development, Uptake and Impact of AI for Europe 

 

https://ec.europa.eu/knowledge4policy/ai-watch_en 

AI-WatchObservatory.mp4


AI@JRC 

http://publications.jrc.ec.europa.eu/repository/bitstream/JRC113226/jrc113226_jrcb4_the_impact_of_artificial_intelligence_on_learning_final_2.pdf


1. AI Landscape : From Research To Market And Society  
2. Evolution of AI Technology 
3. Evolution of AI Uptake across economy (by sectors) 
4. Evolution of European Market shares in Robotics 
5. EU MS National Initiatives on AI 
6. Use and Impact of AI In Public Services 
7. AI Index (inc. indicators relevant for policy making)  
 

AI Watch: providing indicators & metrics 



Landscape of AI in Europe  - AI Ecosystem: 
from research to market and society 

To provide a mapping of the AI ecosystem, identifying 
the main European and non-European stakeholders 
and the competitive position of Europe with respect to 
the US and China in major AI subsectors 

 

Methodology: based on JRC developed techno-economic 
segment (TES) analytical approach  

Quantitative approach based on variety of data sources & 
mapping of relations and activities 

 



Mapping the AI ecosystem 



Techno-Economic Segment (TES) analytical approach: 

Timely representation of an integrated and very dynamic 
technological domain not captured by official statistics 
or standard classifications, rapidly evolving, expected to 
play a key role in the digital transformation and gate-
keeping further developments, to answer policy needs 

 

who is doing what and with whom?  

micro-based perspective  
acknowledging the conceptualization of agent-artifacts 

space 

Artificial 
intelligence 

Photonics 

Geospatial 

Landscape of AI in Europe – TES 



accounting for the whole ecosystem targeted as a complex system!  

• addressing all the diverse types of players  

• their locations  

• their activities 

• the structure of interactions and underlying relations 

• mapping and detecting emergent behaviours/subdomains 

 

based on multiple sources 

 

applicable to virtually any segment 

Landscape of AI in Europe – TES 



Landscape of AI in Europe – TES 



Landscape of AI in Europe – Definition & Taxonomy 

Starting from a Definition of AI to set the boundaries of the 
technological, and corresponding economic, domain: 

- To be sure of what we agree to consider AI 
- To frame the landscape  
- To perform any activity in the AI Watch!  

Validation: the def by the High Level Expert Group on AI is a  
simplified but still comprehensive definition of AI capabilities and 
research areas to describe summarily the joint understanding of this 
discipline  

Need to provide an operational definition of AI, together with a 
classification or taxonomy, including the most characteristic terms 
belonging to the AI domain 

 
 

 



Artificial intelligence (AI) systems are software (and possibly also 
hardware) systems designed by humans1 that, given a complex 
goal, act in the physical or digital dimension by perceiving their 
environment through data acquisition, interpreting the collected 
structured or unstructured data, reasoning on the knowledge, or 
processing the information, derived from this data and deciding 
the best action(s) to take to achieve the given goal. AI systems 
can either use symbolic rules or learn a numeric model, and they 
can also adapt their behaviour by analysing how the environment 
is affected by their previous actions. 
 

1 Humans design AI systems directly, but they may also use AI techniques to optimise 
their design. (The footnote is in the original). 

 
 

 

Landscape of AI in Europe – Definition & Taxonomy 



The AI WATCH subdomains of AI 

 

 

derived from the definition developed  

 by the High Level Expert Group on AI 

 

 

 

 

 

 

other relevant domains 

 

 

 

 

 

• Reasoning &               

Decision making 

• Learning 

• Robotics & Automation 

• Agents & Multi-agent systems 

• AI Applications, Platforms, Software services 

• AI ethics 

• Machine Learning 

• Perception 

 

• Knowledge representation 

& reasoning 

• Planning & scheduling 

• Searching, Optimisation 

 

• Natural language 

processing 

• Computer Vision 

Landscape of AI in Europe – Definition & Taxonomy 





 v1: Initially collected 70'671 activities from 46'183 players 

 resulting in 52'323 activities from 29'049 

Landscape of AI in Europe – TES 



Mapping of worldwide stakeholders to analyse 
relative competitive position of Europe 

AI players 

• Research centres 

• Academia 

• Companies 

• Government 

AI relatede 
economic activities  

• R&D and innovation 
processes 

• Industrial production 
and marketing 

• AI-related services 

Worldwide distribution of industrial and research players active in AI, 
2000-2018  

AI Players 



Number of AI players and percentage over GDP (PPS) 

AI PLayers 



AI PLayers 
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Europe 
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AI Industry landscape: AI firms worldwide 

AI players 

Only firms 

 

 

US leads, 
then CN 



AI firms’ patenting applicants worldwide 

AI players 

Patent apps 

 

 

 

CN leads, 
then US 



•mapping of  
thematic key areas of strength  
and their evolutionary path 

 

AI Ecosystem   



AI R&D&I Players 

Tracking distribution  
of players' organisational type  
("affiliation"):  
 
firms, governmental, 
research institutions 
  
according to literature  
on Triple-Helix 

 
 



Frontier Research: top 10 AI Conferences  

• Number of  
AI players  
worldwide  
active in  
Frontier Research 



Bus Diversity 
in R&D 

Number of firms and 
Research Institutions 

in AI patenting 
and frontier research 
activity 



Bus Diversity 
in R&D 



How do players interact? 
 



 



• An holistic view to players'  
activities and interactions 
 

• Mapping of the networks  
of collaborations at global level 

 

• Diversity of roles 
in the network 

AI Ecosystem 



AI Ecosystem 

• Detection of communities.. 
 



• and of their domains 

AI Ecosystem 



Industry penetration of AI: The number of 

AI enterprises  over total number off 

enterprises (Source denom.: Eurostat's SBS) 

Highest penetration rates of AI 

industry: MT, UK, DK, IE, FL, Lux, SE 

 

AI academic offer: Total number of 

programmes (Bachelors & Masters) 

Top 5 European cities by number of 

specialised programmes on AI (Bachelors 

& Masters): London, Southampton, 

Edinburgh, Barcelona, and Manchester. 

Industry vs Education  
offer in AI 

       

 



Thanks! 
 

giuditta.de-prato@ec.europa.eu 


