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The research1 conducted by the authors Gaétan de Rassen-
fosse and Florian Seliger is based on data quantifying joint 
regional patent activities (e.g. Europe in conjunction with 
South-East Asia). According to the data, there is a pro-
nounced concentration of technological activities in the 
field of information and communication technology (ICT) by 
European and North American countries in conjunction 
with China on the one hand and with developing nations on 
the other.

Cross-border knowledge flow can expand  
knowledge bases in developing nations
Emerging markets must catch up in the technological field 
if they want to follow higher technological development 
trajectories. However, the facilitation of learning process-
es, for instance, requires sufficient knowledge bases and 
infrastructure in the ‘learning’ countries (e.g. in the form of 
universities and highly-qualified engineers). Since collabo-
ration involving individuals or companies generates knowl-
edge flows between the parties involved, knowledge flows 
may, for instance, be expected to arise between Switzer-
land and India when Swiss companies enter into collabora-
tions with Indian companies.

1 The project was supported by a grant (‘Globalization of R&D: Technology Cluster, Performance and Risk’) awarded by the Swiss National Science Foundation.

Measuring R&D collaboration and  
technology sourcing on the basis of patent data
Patent applications contain important and useful informa-
tion (applicant, patent inventor, country of residence, etc.). 
The authors have used this information to identify those 
patents that have at least one applicant from North Ameri-
ca or Europe and at least one applicant from a developing 
country. Most likely, such patent applications are the result 
of a collaboration between companies from a western 
industrialised country and a developing country (so-called 
‘co-application’, see G 6). 

The same procedure was applied to identify patent applica-
tions involving an applicant from North America or Europe 
and an inventor resident in a developing nation. Provided 
these applications do not simultaneously originate from a 
further applicant in a developing nation (and are therefore 
not co-applications), they may serve as an indicator of 
‘technology sourcing’ from developing nations (see G 7).

In most cases, these patent applications arise after a com-
pany from a developed nation establishes a R&D depart-
ment in a developing nation, which is therefore the country 
of residence of the inventor. Frequently, R&D capacities are 
relocated to developing countries on cost grounds, although 
the establishment of R&D departments in industrialised 
countries may also result in greatly enhanced access to 
further local specialists. With developing nations offering 
large markets thanks to their growing populations, market 
access may be a further motive for launching local 
activities. 

Sources of Knowledge Flow Between Developed  
and Developing Nations

What is the trend in research and development (R&D) collaboration and technology sourcing 
between developed and developing nations? A new study shows that Europe is lagging behind the 
USA when it comes to the number of collaborations with developing nations. 
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Significant rise in R&D collaborations  
with developing countries – especially Asia
Between 1980 and 2010, the annual growth rate of co- 
applications involving Europe and developing countries 
was 16.3% (increase to 1,501 patents), while the growth 
rate of co-applications involving Europe and North America 
was as low as 8%. However, in the latter case, the absolute 
numbers are still much higher (2010: 5,000 patents). Com-
pared to the number of R&D collaborations between the 
USA/Canada and developing nations, such collaborations 
are still relatively rare between Europe and the developing 
nations. In 2010, the number of co- applications involving 
North America and developing nations was 3,829 com-
pared to 1,501 involving Europe and developing countries. 
This is all the more significant since the total number of 
patent applications by European countries exceeds the 
number of applications by North American countries.

Developing countries in Asia are the most prominent col-
laboration partners among the emerging markets regions. 
A high percentage of the growth in these collaborations is 
driven by collaborations with East-Asian, specifically Chi-
nese, companies. The number of R&D collaborations with 
Russia and former Soviet republics is low. Although collab-
orations have increased slightly in Africa and in Central and 
South America, they are still at a very low level. The share 
of collaborations with non-Asian countries has dropped 
dramatically and is now as low as 17%.

The USA and Canada are following a similar trend to 
Europe, although they concentrated on Asia much earlier 
than Europe. On top of this, collaboration also focussed 
much earlier on the ICT area (USA & Canada: 29% of the 
collaborative patents involving developing countries in 2000 
were ICT-based, Europe: 10.7% in 2000).

G 6: Co-applications Involving European Countries and Developing Countries, in %

16161616161616 99999 1111111111 38383838383838 34343434343434 34343434343434 3030303030303030 3030303030303030 28282828282828 4444444444444444 59595959595959 787878787878 122122122122122122122 155155155155155155155 125125125125125125 124124124124124124 138138138138138138 183183183183183183 251251251251251251251 33033033033033 331331331331331331 336336336336336336 353353 426426426426426426 515515515515515 467467467467467467 603603603603603603 811811811811811811 107010701070107010701070 120912091209120912091209 1501150115011501150115011501 1650165016501650165016501650 1453145314531453145314531453 1147114711471147114711471147 937937937937937937937

number of patents

0%

30%

60%

90%

1980 1990 2000 2010
Year

Pe
rc

en
ta

ge

Co-Applicant Region
East Asia

South Asia

West Asia

Africa

Central America

South America

South-East Europe

Former Soviet Union

G 6: Co-applications Involving European Countries and Developing Countries, in %



KOF Bulletin – Nr. 126, February 2019

12

Substantial rise in technology sourcing  
in South and East Asia
In the field of technology sourcing (whereby inventors 
based in a research centre in a developing country work for 
a European company), Asian countries also dominate over 
all other regions (see G 7). In many cases, European com-
panies develop technologies (or have them developed) in 
India. 

In East Asia, however, companies seem to focus more on 
collaborations. South Asia could offer significant cost sav-
ings, which may be one of the reasons why companies relo-
cate their research activities to the region.

Pronounced concentration of R&D activities both in 
regional and technological terms – significant  
potential for knowledge flows between China and the 
USA/Canada 
The authors’ analysis presents a consistent picture: First, 
technological activities involving developing countries con-
centrate significantly on East Asia and – to a slightly small-
er extent – on South Asia. It may be assumed that China 
can benefit most from knowledge flows, while other devel-
oping countries might be crowded out of the technology 
race in the long term. However, since China also invests 
heavily in its own R&D, ‘reverse’, knowledge flows from 
 China to established western industrialised countries 

should also be expected. The results furthermore indicate 
that technological activities involving developing countries 
focus on the ICT area.

While patent activities involving Europe and Asia have 
expanded substantially in the last few years, Asian coun-
tries, especially China, have been key technology partners 
for North America for a much longer period. The USA and 
Canada therefore stand to benefit more from knowledge 
originating in China (‘reverse knowledge flow’) than Europe.

Contact
Florian Seliger | seliger@kof.ethz.ch
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