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Global Al research output has grow n faster t han the w orld 
average for all research; accelerat ing in recent years to more 
t han 12% per an num . 
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Figure 1. Annual number of Al publications, all document types, 1998-2017. 
Source: Scopus 
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Global out put by subfield show s that rapid growth in rece nt years is largely 
due to 3 clusters : machine learni ng and pro babil ist ic reason ing, neural 

networ ks, and computer vision . 

Figure 2. Annual number of Al publications by keyword co-occurrence (all document types), 
1998-2017; sources: Scopus and Elsevier clustering. 
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The largest contr ibuto r to t he wo rld's output is t he EU - def ined as EU44, the 
count ries f ully el ig ible under the Horizon programme - but is also gradually losing 

share. China shows signif icant grow th , alt hough the 2008 -2012 fig ure is somewhat 
infl ated due to a glut of confere nces. The corporate gian ts and the very large 

research univers it ies may be in t he US and China, but the sum of al l the smal ler 
univers it ies in Europe adds up, and European inst it ut ions are increasingly wor king 

togeth er . 
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Figure 3. Shore of global publication output in Al (of/ document types} for periods 1998-2002, 2003-2007, 
2008-2012, and 2013-2017, per region; source: Scopus 
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Int ernat ional collaborat ion share has doubled in 20 years. Furth er 
compa ring China, th e US and th e EU by f ield-weigh ted cita t ion impac t 

(rebased to 1.0 wi th in the Al co rpus) and interna t ional co llabo rat ion, all 
reg ions have doubled t hei r interna t ional col labora t ion share. W hi le 

citat ion impac t of t he US and Europe is large ly sta ble, China has managed 
a st rong increase in FWCI, at the expense of 'rest of wor ld' (i .e.: outs ide 

US and EU). M ainstrea m med ia pitches the great riva lry . In fac t , 
col labora t ion is st rongl y on t he rise and is cor related w it h higher FWCI. 

0.20 . ., Figure 4. Share of publications from international collaboration (of/ document types} and their 
rebosed Field-Weighted Citation Jmpac~ 1998-2017; source: Scopus . ,,. 
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The United States Al research is robust . United Stat es researc hers 

increas ingly co llabo rate interna t ionally on Al research . Al in the United 
Stat es has a stro ng foc us on specif ic algor ithms and sepa rates speec h and 

image recogni t ion int o distinct clusters. The co rpus shows less divers ity 
in Al resea rch t han Europe but more divers ity than China, as shown in 

Figure 10. 

Figure 5. Annual publications per cluster fo r the US (all document types), 1998-2017; sources: 
Scopus and Elsevier clustering. 
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The mobility profile in the US is exceptional: sedentary researche rs, 

wh ile less productive than thei r mob ile peers, show very high cita t ion 
impact . This suggests that the US academ ic secto r itse lf is both high ly 

compet it ive, and able to reta in top researche rs. 
~ 

2.5 
Q. 

-~ 2.0 

J J.5 
~ 

'""""1' _ .,.,,.,.o,••• 
Transi1ory 

Figure 6. Relative productivity and relative citation impact per mobility class for the US, 
1998-2017; bubble size represents the percentage of researchers in each mobility class. 
Source: Scapus 
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Figure la. Al and interconnection between disciplines: 

study for the Dutch Ministry of Economic Affairs 

Europe is the largest region in Al scholarly output , wi t h high 

and rising levels of internat ional col labora t ions outs ide of 
Europe. The broad spect rum of Al research in Europe reflects 

the diversity of European countries, each with thei r own 
agenda and specialties . Focus areas of European Al research 

include genet ic programm ing fo r pattern recognition, fuzzy 
systems, and speech and face recogni t ion. Deep learn ing 

research in Europe appears less connected to other subfields than it is in othe r regions, and Al robo t ics in Europe appea r to be 
embedded in the mach ine learni ng cluster . 

Figure 7. Annual publications per cluster for Europe {all document types), 1998 2017; sources: Scopus and Elsevier clustering. 
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China aspires to lead globally in Al and is suppo rted by ambitious nat iona l 
po licies. China's Al fo cuses on compu ter vision . It shows robust growth of its 

research and educa t ion ecosystems, w ith a rapid rise in scholar ly outpu t and 
similar research usage as other regions . China 's Al research has a rapidly 

increasing yet st ill comparatively low citat ion impac t wh ich cou ld be a 

symptom of reg ional, rat her than globa l, reach . 

Figure 8. Annual publications per cluster for China {all document types), 1998-2017; source Scapus 
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Analysis of mobility in China shows wh ile the share of t rans itory and inflow 

of Al resea rchers is modest, they do have compa rat ively high cita t ion impact 
and product ivity. 
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Figure 9. Relative productivity and relative citation impact per mobility class for China, 1998-2017; 
bubble size represents the percentage of researchers in each mobility class. Source: Scopus 
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Academic-corporate collaboratio n receives higher citatio n rates 
globally and in all sectors. Such cross-sector collabo rations are 

particularly prom inent in the United States, accoun t ing for nearly 9% of 
the i r ou t put in the fie ld w ith a citat ion impac t of more than th rice t he 

world average . China is below the 3% global average share of academ ic
corpo rate publ ications, and Europe slight ly above it, w ith both reg ions 

reaping similar citat ion impact benef its these col labora t ions . 

Figure 10. Academic-corporate share of publications {left-hand side, dark ca/or) and their 
Field Weighted Citation Jmpac~ FWQ (right -hand side, light color) {all document types), 
1998-2017; source: Scopus. 
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