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“Today we recognize that scientific innovation is not always a linear 
process, and that it often involves interplay back-and-forth between 
basic, translational and applied research stages. This research 
interaction involves a diverse system of players and institutions that 
influence its progress and success. Together, these are often called a 
science innovation system. The players may come from companies, 
universities, government and civil society. Scientists play a key role, but 
so do other stakeholders, such as policy makers, banks and investors.”

-Gordon Conway
Professor of International Development at Imperial College

-Jeff Waage
Director of the London International Development Centre (LIDC)

“Innovation policy can be a key component of 21st century development 
strategies, even in poor countries with constraining economic 
environments. But to succeed, innovators must be supported by high-
level central and local government policy makers who have the vision, 
pragmatism and ability to work creatively in institutional contexts.”
   

-Jean-Eric Aubert
   The World Bank Institute
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inTRodUcTion
The G20 is a group of respected world economic 
leaders from its 19 participating nations and 
the European Union. This elite team, officially 
known as the Group of Twenty Finance Ministers 
and Central Bank Governors, aims to address 
the world’s biggest economic challenges 
through international cooperation. It prevents 
financial crises by creating sustainable and 
balanced global growth and reforming the 
architecture of global governance. The G20 is 
acknowledged for regulating financial markets 
and influencing global economic policy in the 
aftermath of the financial crises of the late 
1990s and 2008 to 2009.

As scientific research and innovation activity are 
predictors of economic growth and prosperity, 
the IP and Science business of Thomson Reuters 
embarked on a project to identify the G20’s 
impact in these areas. This report looks at 
trends across the G20, based on the analysis of 
each region’s scholarly output and innovation 
capacity. 

Which regions are leading and in what areas? 
Which countries are falling behind? Are there 
emerging pockets or areas of growth? What is 
in decline? What technology areas dominate? 
This report provides answers to these and 
other important questions, offering a unique 
perspective that informs policymakers of the 
changing landscape and dynamics influencing 
G20 decision making. 

The G20
Argentina
Australia
Brazil
Canada
China
European Union
France
Germany
Great Britain
India
Indonesia
Italy
Japan
Mexico
Russia
Saudi Arabia
South Africa
South Korea
Turkey
United States 
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findinGs
Increasing globalization is the most prominent 
feature of science and innovation in the early 
21st century, as the data presented in this 
report reveals. 

The number of papers recorded in Web of 
Science® for most G20 nations has been 
increasing during the last decade, as the world’s 
research capacity has expanded. Some nations, 
however, have increased production faster 
than others, resulting in shifting world shares. 
For example, the world share for China has 
increased from 5.6% in 2003 to 14% in 2012, 
whereas that of the United States has fallen 
from 33% to 27.8% over the same period. In 
general, world shares for nations with mature 
scientific enterprises have declined and those of 
developing nations have risen.

Total citations recorded in Web of Science have 
naturally increased in tandem with greater world 
output, but so have citations per paper (citation 
impact) scores, owing to longer reference lists 
in publications. This has been called citation 
inflation. 

Citation impact relative to the world average has 
likewise advanced for each of the G20 members 
(but very little for the United States). There 
are several explanations for this phenomenon. 
While world shares for many developing nations 
have risen, their output typically exhibits 
less-than-world citation impact, resulting in a 
dampening (but still growing) citations-per-
paper benchmark for the world. 

Nonetheless, many developing nations, 
such as China and India, are improving their 
performance and closing the citation impact 
gap between themselves and the traditional 
research leaders of Europe and North America. 
Many of these historical leaders, in turn, have 

benefited to a degree from the larger share of 
relatively lower impact papers from developing 
nations that feed into the world average: by 
comparison to that average their scores also 
have improved. On the other hand, the United 
States, the world’s largest producer, has had 
less ability to improve its already high standing 
than others because of its large output and 
only modest growth, which was only half that of 
the world as a whole, as represented in Web of 
Science, from 2003 to 2012 (26% vs. 50%).

This partially explains the almost uniform rise 
for the G20 in its production of highly cited 
papers (defined as those that rank in the top 1% 
by citations, taking into account their field and 
year of publication) as a percentage of output. 
Most developing nations still score below the 
expected 1% level in highly cited papers based 
on output but this indicator increased for all 
throughout the decade. Senior producers, such 
as Australia, France and especially Great Britain, 
to name a few, also recorded higher rates in 
their production of highly cited papers. Only 
the United States lost ground: from 1.9% of its 
production in 2002 to 1.8% in 2011. 

This combination of measures demonstrates 
that the historical gap between the science 
“haves” and those that have had less or very 
little is closing. The world is no longer bipartite 
(Europe and North America) in terms of 
significant and even top level science. It is now 
at least tri-partite (Europe, North America and 
Asia), and perhaps more, as select nations in 
South America (Brazil), Africa (South Africa) 
and the Middle East (Saudi Arabia, Turkey and 
Iran, the last not a G20 member) increase their 
output, gain world share and advance in citation 
impact.
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The global research landscape of the past 
decade has become so dynamic as to be 
described in terms of tectonic movements, 
most importantly for that of China. Continents 
– and countries – once distant from one 
another both physically and metaphorically 
are now appearing side-by-side, and still new 
landforms are emerging. In another decade, 
the geography of science is sure to be very 
different from that of today. 

This Global Research Report attempts to 
contribute to an updated view of recent and 
significant developments of the G20. Thomson 
Reuters recommends that its bibliometric 
and patent indicators are best used to initiate 
fact-based discussions among members of 
the research community and science policy 
makers to assist both groups in developing 
and accelerating excellence in science and 
innovation globally.

METhodology

All data in this Global Research Report are 
derived from the comprehensive proprietary 
databases of Thomson Reuters, including Web 
of Science and Derwent World Patents Index® 
(DWPISM).

Web of Science is deemed the world’s most 
trusted source of bibliometrics and citation 
information. Derwent World Patents Index 
is a proprietary Thomson Reuters database 
acknowledged as the world’s most trusted 
source of patent information covering 48 patent 
authorities and two literature sources.

The analysis uses whole counting—not fractional 
counting—for papers and citations. That is, any 
nation, institution or individual author listed 
on a given receives equal credit in terms of 
publication output and citation impact. The 
whole-counting method measures participation 
instead of contribution which in any case 
cannot be determined precisely because it is 
not revealed specifically in published research 
reports. 

For the patents analysis, data from the 
Derwent World Patents Index within Thomson 
Innovation® was analyzed (except for Argentina, 
Saudi Arabia and Turkey, for which the 
bibliographic collection was used).  

In order to provide a consistent comparison 
between the G20 regions, the number of patent 
applications with national priority published 
from each national patent office (for example, 
Brazilian-published patent applications with 
Brazilian priority) was used to provide invention 
trends over the 10 years from 2003 to 2012 and 
counts of the number of inventions to resident 
companies given in the respective charts. 

For the assessment of resident versus non-
resident patenting, the total number of patent 
applications published by the national patent 
office for each year (2003 and 2012) was 
counted and the percentage of priority filings 
calculated to indicate the proportion of resident 
to non-resident patents.  The total number 
of patent applications published from each 
national office in 2012 was also used to provide 
the listing of foreign and resident companies.  

For the Share of Top 10 Global Technologies 
2012 radar charts, the total number of basic 
patents (inventions) published from each 
national office was analyzed by Derwent 
class (a broad classification scheme used to 
classify the technology area of each invention) 
and the ratio of national basics to all basics 
globally calculated for the Top 10 technology 
classes globally in 2012.  A similar analysis 
was performed to determine the major areas 
of innovation for each region in comparison to 
global innovation in 2012.
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Scientific and Scholarly Research
ARGENTINA

Population: 41.7 million (est. 2013, Instituto 
Nacional de Estadistíca y Censos)

GDP (PPP): 743 billion $ (est. 2012, International 
Monetary Fund)

GERD (billion current PPP$): 4.6 (2011, MSTI, 
OECD)

GERD as % of GDP: .65 (2011, MSTI, OECD)

BERD as % of GDP: .16 (2011, MSTI, OECD)

Researchers (FTE) thousands: 69.7 (2011, MSTI, 
OECD)

R&D personnel per thousand labor force: 3.74 (2011, 
MSTI, OECD)
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from 2003 to 2012 argentina increased its 
output of Web of science papers some 62%—
slightly above the world’s increase of 50% 
over the period—but its world share of papers 
in the internationally influential journals and 
proceedings indexed by Thomson Reuters 
remained at about .6% throughout the decade. 
on the other hand, argentina’s citation impact 
(citations per paper) improved from 25% below 
to 22% above the world average by 2012. 
according to the oecd classification scheme, 
agricultural and biological sciences were focus 
areas for argentina during 2008 to 2012, but its 
highest relative citation impact in the last five 
years was achieved in clinical medicine and in 
physical sciences and astronomy. from a very 
low base of only 12 highly cited papers in 2002, 
argentina managed a sevenfold increase by 
2011 with 85 such papers amounting to 1.1% of 
production, thereby exceeding the expected 1% 
mark in terms of national output of highly cited 
papers. environmental sciences and ecology and 
the related area of plant and animal sciences 
were the two essential science indicators fields 
in which argentina held its largest world share of 
highly cited papers, at 1.1% and .8%, respectively, 
for the period from 2002 to 2011.
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Intellectual Property Research
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Over the decade from 2003 to 2012, inventions originating 
from Argentina have averaged less than 1,000 per annum 
(p.a.). In recent years this has dropped to just over 500.  
Although fluctuating over this time, the proportion of domestic 
applications has remained fairly steady at around 17%.  This is 
reflected in the Top 10 patent applicants for 2012, all of which 
are foreign.  This compares with the United States where 
around 55% of patent applications published in 2012 were 
from domestic concerns, and Japan where the ratio is much 

Blasting

New plants or processes for obtaining them

Veterinary instruments, implements, tools

Preservation of human, animal, or plant bodies

Detergent compositions

Heterocyclic compounds

Cigars; cigarettes; tobacco smoke filters

0.00% 0.50% 1.00% 1.50% 2.00% 2.50%

Edible oils or fats

Derivatives of natural macromolecular compounds

Peptides 

Share of global Inventions 2012

CoMPANy - FoREIgN & RESIdENT All AR PATENTS 2012

hoffmann la Roche 58

doW aGRosciences llc 54

bayeR cRopscience aG 53

UnileveR nv 52

basf se 52

sanofi avenTis 51

synGenTa paRTicipaTions aG 50

Telefonica sa 47

colGaTe palmolive co 44

pRocTeR & Gamble 42

CoMPANy - RESIdENT AR PATENTS WITh 
AR PRIoRITy 2012

conseJo nac invesT cienT Tec 14

comUnicaciones y consUmos sa 5

Univ nac del liToRal 5

comision nac de en aTomica cnea 4

GadoR sa 4

insT nac de TecnoloGia aGRopecUaRia 3

Univ nac de coRdoba Unc 3

a p h inGenieRia QUimica sa 2

acRopolis cables s a 2

ascensoRes seRvas s a 2

higher at 81.2% in 2012. As shown in the table of Top 10 resident 
companies, much of the domestic innovation is being conducted 
by academic and government concerns.  Since DWPI data is not 
available for Argentina, analysis of the Top 10 technologies as a 
share of global inventions is based on the WIPO’s 35 technology 
field classifications.  This shows the prominence of tobacco 
technology followed by chemistry (heterocyclic compounds), 
detergent compositions and preservation of human, animal or 
plant bodies.

Source: Thomson Reuters Derwent World Patents Index
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Scientific and Scholarly Research
AUSTRAlIA

Population: 23.1 million  (est. 2013, Australia Bu-
reau of Statistics)

GDP (PPP): 971 billion $ (est. 2012, International 
Monetary Fund)

GERD (billion current PPP$): 20.6 (2010, MSTI, 
OECD)

GERD as % of GDP: 2.20 (2010, MSTI, OECD)

BERD as % of GDP: 1.40 (2008, MSTI, OECD)

Researchers (FTE) thousands: 137.5 (2008, MSTI, 
OECD)

R&D personnel per thousand labor force: 8.12 
(2008, MSTI, OECD)
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despite its mature position compared with 
rapidly growing research producers such as 
china, india, south Korea and saudi arabia, 
australia improved its world share from 2.9% 
in 2003 to 3.6% in 2012 on the strength of an 
88% increase in paper output in Web of science 
(24,568 to 46,271). over the same time its 
citation impact rose from 13% to 28% above 
the world average. even more impressive was 
australia’s large share of highly cited papers by 
2011, some 1.7% of output, up from 1.1% in 2002. 
This increase in highly cited papers contributed 
strongly to the nation’s overall increase in 
citation impact. earth, environmental sciences 
and ecology have been robust research areas for 
australia—in world share, citation impact and 
production of highly cited papers. Recently, a 
Thomson Reuters report highlighted the nation’s 
leadership role in research on climate change, 
ocean acidification and coral reefs (c. King and 
d.a. pendlebury, Research Fronts 2013: 100 
Top-Ranked Specialties in the Sciences and Social 
Sciences, page 9). australia also contributed more 
than twice its expected world share of highly cited 
papers in geosciences, plant and animal sciences, 
and in astronomy and astrophysics. While these 
research strengths are related to the nation’s 
unique geography, geology, flora and fauna, 
australian scientists seem to have made the most 
of their national ‘laboratory’ and its resources.

Also see: J. Adams, C. King, and B. Webster, Global 
Research Report: australia and new Zealand, March 
2010 http://sciencewatch.com/sites/sw/files/sw-article/
media/globalresearchreport-anz.pdf and C. King and 
D.A. Pendlebury, Research fronts 2013: 100 Top-
Ranked specialties in the sciences and social sciences, 
April 2013 http://sciencewatch.com/sites/sw/files/sw-
article/media/research-fronts-2013.pdf
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Intellectual Property Research
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Homegrown innovation as measured by the number of Australian 
patent applications originating from Australia steadily declined 
from over 7,000 inventions in 2003 to just under 4,000 in 2011, 
but 2012 saw a recovery to just short of 6,000 inventions.  Much of 
Australian patenting is however swamped by foreign companies 
applying for protection of their innovation in Australia. Over 79% 
of applications published in 2012 came from outside Australia. 
This indicates a high interest in Australian markets by foreign 
concerns and is reflected in the Top 10 company list for 2012 
which includes Chinese, U.S. and Japanese companies.  The Top 

Building aids, special structures 

Vehicles for transporting special loads

General building constructions 

Structural elements 

g p

Games sports toys (general)

Roofing, stairs, floors 

Hand/animal drawn vehicles 

Roads, building, construction flooring

Games, sports, toys (polymer applications)

Games, sports, toys (general)

0.00% 0.40% 0.80% 1.20% 1.60%

Shop, household, furnishings 

Share of global Inventions 2012

CoMPANy - FoREIgN & RESIdENT All AU INvENTIoNS 
2012

henGdian GRoUp liniX moToR co lTd 94

aRisTocRaT TechnoloGies aUsTRalia 
pTy lT

76

heval henGdian machineRy co lTd cnnc 25

ninGbo shi JianGdonG QU daKoU TRadinG 
co lTd

19

Taoda commodiTy co lTd 15

apple inc 13

GooGle inc 13

illinois Tool WoRKs inc 13

secURency inT pTy lTd 12

canon KK 11

CoMPANy - RESIdENT AU INvENTIoNS 
WITh AU PRIoRITy 
2012

aRisTocRaT TechnoloGies aUsTRalia 
pTy lT

76

secURency inT pTy lTd 12

GeRaRd liGhTinG pTy lTd 9

hills holdinGs lTd 8

aUsTRalian sTeel co opeRaTions pTy lTd 6
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10 domestic concerns are spread across a range of technology 
areas.  looking at the Top 10 global patented technologies, 
Australia holds 0.18% of the world’s patent applications in 
digital computing followed by 0.14% in lighting and around 
0.10% in telephone/data transmission and automotive electrics. 
The overall balance of Australian technology compared to 
global patenting shows a focus on vehicles for transporting 
special loads and general construction technologies (building 
aids, special structures, structural elements and general 
building constructions).

Source: Thomson Reuters Derwent World Patents Index
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Population: 193.9 million (est. 2012, Instituto 
Brasileiro de Geografia e Estatística)

GDP (PPP): 2,356 billion $ (est. 2012, International 
Monetary Fund)
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brazil’s research papers in Web of science 
increased about three times as fast as the world 
average from 2003 to 2012 (145% vs. 50%), 
resulting in a 1% expansion in world share from 
1.7% to 2.7%. citation impact for brazil relative 
to the world average, at about 30% below 
expectation, was essentially unchanged during 
the period. This is not uncommon among nations 
whose output rises quickly: capacity is built 
first and better impact generally follows over 
the following decade. by far the field in which 
brazil held its largest world share during 2008 
to 2012 was agricultural sciences, at 8.3%. The 
citation impact of papers in this area, however, 
was only half the world average and among 
the lowest for the nation compared with other 
fields. nonetheless, agricultural sciences was the 
second-highest-ranked field for brazil in terms 
of its percent of the world’s highly cited papers 
produced during 2002 to 2011 (environmental 
sciences and ecology was third). physical sciences 
and astronomy were fields in which brazil 
exhibited strength in citation impact, whether 
measured in terms of relative citation impact 
according to the oecd classification scheme, 
2008 to 2012, or percent share of the world’s 
highly cited papers according to essential science 
indicators fields, 2002 to 2011.

Also see: J. Adams, D. Pendlebury, and B. Stembridge, 
building bRicKs: exploring the Global Research and 
innovation impact of brazil, Russia, india, china, and 
south Korea, February 2013 http://sciencewatch.com/
sites/sw/files/sw-article/media/grr-brick.pdf and J. 
Adams, and C. King, Global Research Report: brazil. 
Research and collaboration in the new Geography of 
science, June 2009 http://sciencewatch.com/sites/sw/
files/sw-article/media/grr-brazil-Jun09.pdf
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Brazilian innovation at an average of 4,000 inventions p.a. is 
less than fellow BRICs Russia, India and especially China, but 
higher than the other South American G20 countries (Argentina, 
Mexico). More applications from outside Brazil are made to 
protect inventions in Brazil than originate there, although the 
proportion of indigenous applications is increasing over time.  
Interestingly, for new inventions (basics) the Top 10 company 
lists for all basics and those originating from Brazil are the 
same; although three times as many patent applications 
originate from abroad, very few of these are for inventions new 
to Brazil – instead, they seek protection for existing inventions 
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in the Brazilian marketplace.  Of the Top 10 organizations, six 
are academic or government concerns. For the Top 10 patented 
technologies globally, Brazilian focus is on automotive electrics 
(0.16%), natural products (0.12%) and printed circuits and 
connectors (0.11%).  For Brazilian technology per se, the highest 
share compared to global patenting is in agriculture & food 
(harvesting and butchering, processing meat) and petroleum 
transportation and storage.  This reflects the structure of the 
Brazilian economy which is based on a plentiful supply of natural 
resources.

CoMPANy - FoREIgN & RESIdENT All BR INvENTIoNS 
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Scientific and Scholarly Research
CANADA

Population: 33.5 million (2011, Statistics Canada)

GDP (PPP): 1,535 billion $ (est. 2013, International 
Monetary Fund)

GERD (billion current PPP$): 24.3 (2011, MSTI, 
OECD)

GERD as % of GDP: 1.74 (2011, MSTI, OECD)

BERD as % of GDP: .81 (2011, MSTI, OECD)

Researchers (FTE) thousands: 149.1 (2010, MSTI, 
OECD)

R&D personnel per thousand labor force: 11.91 
(2010, MSTI, OECD)
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canada’s share of world research output was 
unchanged over the last decade, ending in 
2012, where it began in 2003 at 4.5%. citation 
impact, however, rose from 23% to 36% above 
the world average during the period. also, highly 
cited papers as a percent of the nation’s output 
increased from 1.3% in 2002 to 1.7% by 2011, well 
above the expected level of 1%. in the last five 
years, 2008 to 2012, canada captured its highest 
world share of papers in earth and related 
environmental sciences, according to the oecd 
classification scheme. environmental sciences 
and ecology was the essential science indicators 
field in which the nation contributed its second 
largest share of the world’s highly cited papers 
(geosciences was fifth according to this indicator). 
in both relative citation impact and share of 
highly cited papers, canada also showed strength 
in clinical medicine and in agricultural sciences. 
as with many nations in this report, canada’s 
highest percent share of highly cited papers was 
in astronomy and astrophysics, which reflects 
intensive international collaboration on many 
large-scale, high-impact studies in this field.
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Canadian innovation, as measured by published CA patent  
applications originating from Canada, has progressively slowed 
over the decade from around 3,500 inventions in 2003 to just 
below 2,000 inventions in 2012. At the same time that indigenous 
applications have been falling, there has been a corresponding rise 
in foreign applications causing the share of resident versus non-
resident applications to decline from over 25% in 2003 to under 
10% in 2012.  The list of Top 10 companies for all basics published 
in 2012 however still shows a significant presence of Canadian 
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concerns with Research in Motion (now Blackberry) and Atomic 
Energy of Canada featuring prominently.  Canada’s share of the 
global Top 10 technologies is balanced between digital computers 
and telephone/data transmission (both at 0.13%) followed by 
natural products (0.10%) and engineering instrumentation 
(0.09%).  Innovation originating from Canada as a proportion 
of global patenting is focused on energy including the nuclear 
industry (nuclear power generation (1.5%), nuclear reactors and 
simulators (1.46%)) and obtaining crude oil & gas (1.15%).

Source: Thomson Reuters Derwent World Patents Index
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CHINA

Population: 1,353.8 million (est. 2012, National 
Bureau of Statistics of China)

GDP (PPP): 12,405 billion $ (est. 2012, International 
Monetary Fund)

GERD (billion current PPP$): 208.2 (2011, MSTI, 
OECD)

GERD as % of GDP: 1.84 (2011, MSTI, OECD)

BERD as % of GDP: 1.36 (2011, MSTI, OECD)

Researchers (FTE) thousands: 1,318.1 (2011, MSTI, 
OECD)

R&D personnel per thousand labor force: 3.67 
(2011, MSTI, OECD)
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in the global landscape of scientific activity and 
publishing, the most significant change during 
the last three decades has been the rise of china. 
in the last decade alone, the nation’s output of 
papers indexed in Web of science increased from 
47,937 in 2003 to 178,716 in 2012, resulting in 
a world share that rocketed from 5.6% to 14%. 
at the beginning of the 1980s, china claimed a 
world share of less than .5%. since the 1990s, 
and the establishment of the government’s 211 
and 985 programs, china has built a broad 
capacity for scientific research in terms of people, 
funding and facilities – all of which expressed 
itself in a massive increase in publication output. 
and now citation impact, which has long been 
well below world average, is moving steadily 
upward. for 2012, china’s citation impact stood 
just 11% below the world level; in the next few 
years, this measure will surpass that mark and 
come more in line with traditional research 
leaders, including many eU nations. The same 
holds for production of highly cited papers, also 
now nearing the expected level of 1% of output. 
The physical sciences - especially materials 
science, chemistry and physics - are emphasized 
in the chinese research portfolio. in these fields, 
along with engineering, mathematics and 
geosciences, china recorded its largest shares of 
the world’s highly cited papers, 2002 to 2011. The 
biological sciences have lagged in development 
but are recently receiving more attention. china’s 
citation impact in agricultural sciences was 8% 
above world average in the last five years, despite 
the nation’s relatively low research output in this 
area. china now ranks second globally in number 
of papers indexed in Web of science.

Also see: J. Adams, D. Pendlebury, and B. Stembridge, 
building bRicKs: exploring the Global Research and 
innovation impact of brazil, Russia, india, china, and 
south Korea, February 2013 http://sciencewatch.com/
sites/sw/files/sw-article/media/grr-brick.pdf
and J. Adams, C. King, and N. Ma, Global Research 
Report: china. Research and collaboration in the 
new Geography of science, November 2009 http://
sciencewatch.com/sites/sw/files/sw-article/media/grr-
china-nov09.pdf

World Average = 1

Expected Level



24 Thomson ReUTeRs

Intellectual Property Research
CHINA

150000
200000
250000
300000
350000
400000
450000

0
50000

100000
150000

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

2003

2012

Resident

Non-Resident

CN Patent Applications with CN Priority 2003-2012 Resident vs. Non-Resident

0%
5%
10%
15%
20%
25%
30%
35%
40%
45%
50%

Digital Computers 

Telephone/Data 
Transmission

Scientific Instrumentation

Electro‐(in)organic,

Automotive Electrics

Natural products

Electro (in)organic, 
chemical features of 
conductors, resistors, 

magnets, capacitors and …

Lighting

Printed circuits and 
connectors

Engineering 
Instrumentation 

Semiconductor materials 
and processes

Share of Top 10 global Technologies 2012

Source: Thomson Reuters Derwent World Patents Index

Source: Thomson Reuters Derwent World Patents Index

Source: Thomson Reuters Derwent World Patents Index



 Thomson ReUTeRs                    25

China’s dramatic surge in patenting over the last decade has 
been well documented elsewhere - and is again shown here - 
with the increase in Chinese priority invention patent applications 
from less than 40,000 in 2003 to over 400,000 in 2012.  In that 
time the ratio of domestic to foreign applications also shifted 
from just under 50% to over 75%.  The spectacular growth in 
patenting in China is fueled by homegrown innovation. This 
is borne out by the Top 10 lists of organizations for 2012 – like 
fellow BRIC Brazil, both lists for all basics and those originating 
from China are the same. Similar to Brazil, a significant 
proportion of these are academic or government entities. China’s 
share of the global Top 10 technologies is also high with 45% 
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of natural products and 43% of engineering instrumentation 
inventions globally originating from China. By contrast, only a 
relatively modest 5.25% of digital computer inventions come 
from China.  For Chinese indigenous innovation, 72% of all 
basics classified in the chemical class for mixtures of many 
components (Derwent Class E37) come from China. Similarly, 
71% of fertilizer inventions and 66% of organophosphorus 
agrochemical inventions have Chinese basic patent applications.  
In 2012, much of Chinese innovation relative to global activity is 
still focused on basic chemistry and agricultural technology.

Source: Thomson Reuters Derwent World Patents Index
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EUROPEAN UNION

Population: 507.9 million (est. 2012, Eurostat)

GDP (PPP): 15,821 billion $ (est. 2011, International 
Monetary Fund)

GERD (billion current PPP$): 320.5 (2011, MSTI, 
OECD)

GERD as % of GDP: 1.94 (2011, MSTI, OECD)

BERD as % of GDP: 1.02 (2010, MSTI, OECD)

Researchers (FTE) thousands: 1,595.6 (2010, MSTI, 
OECD)

R&D personnel per thousand labor force: 10.72 
(2011, MSTI, OECD)
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as a federation of 28 diverse states, the european 
Union is not strictly comparable to individual 
nations featured in this report. in terms of gross 
domestic product, however, the european Union 
and the United states are similar; also, as historical 
regional leaders in global research, comparing 
and contrasting the activity and performance of 
each seems reasonable. as of 2012, the then 27 
european Union nations collectively published 
453,340 Web of science papers for a world share 
of 35.5%. While output grew 38% since 2003, 
from 328,034 papers that year, eU world share 
declined 3% from 38.5% a decade ago. The figures 
for the United states were 281,503 papers (33% 
world share) in 2003 and 354,269 papers (27.8% 
share) in 2012. Thus, world share declined for both 
as developing nations published papers at a faster 
rate than the more mature european Union and 
United states. citation impact for the european 
Union rose from 4% to 20% above world average 
from 2003 to 2012, more dramatically than that 
for the United states (42% to 45% above world 
average during the same period). The european 
Union’s percentage of the world’s highly cited 
papers as a function of its output rose from just 
below 1%, the expected level, to 1.2% by 2012—a 
substantial increase. The same indicator for the 
United states was significantly higher, around 
1.8% of output, but flat over the decade in contrast 
to a rise for the european Union. World shares 
by discipline for the european Union, 2008 to 
2012, cluster closely around its overall share, 
unlike the United states which exhibits more 
dispersion. The european Union’s output tilted 
slightly toward earth and related environmental 
sciences, biological and biomedical sciences, 
computer and information sciences, and physical 
sciences and astronomy, and somewhat less to 
chemical sciences, engineering and technology, 
and agricultural sciences. citation impact for the 
five-year period was highest for the european 
Union in physical sciences and astronomy and 
in agricultural sciences, at 23% and 21% above 
world average, respectively. The top fields for 
the european Union by world share of highly 
cited papers, 2002 to 2011, were astronomy and 
astrophysics, plant and animal sciences, physics, 
geosciences and clinical medicine. by comparison, 
only astrophysics and astronomy ranked in 
the top five for the United states by the same 
indicator. as noted, it is a field with a high degree 
of international collaboration, so the finding is 
unsurprising.

Expected Level
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The G20 group of 20 major economies comprises 19 countries 
and one economic area: Europe.  For the purposes of assessing 
innovation activity for this area, figures for patent applications 
published by the European Patent Office have been captured and 
analyzed. Innovation as measured by published EP priority patent 
applications grew significantly from 50,000 p.a. in 2003 to a peak 
of 60,000 in 2008. levels then dropped to around 56,000 in 
2011, but a slight resurgence was seen in 2012 to around 56,500 
p.a.  Slightly less than half of those applications originated from 
European concerns in 2003 falling somewhat to 42% in 2012. 
Although applications originating from Europe grew over the 
period, applications from outside Europe grew somewhat faster. 
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Interest in Europe as a major global economy is borne out by the 
Top 10 companies with EP inventions in 2012.  Foreign companies 
seeking protection in this market come from Japan, the U.S., 
Canada and South Korea. Resident companies come from 
across Europe including companies from Germany, France, the 
Netherlands, the United Kingdom and Switzerland.  European 
share of the Top 10 global technologies is focused on telephone/
data transmission (3.2%), automotive electrics (2.8%) and digital 
computers (2.4%).  Innovation within Europe relative to global 
activity is focused on automotive, aerospace and other diverse 
technologies.

Source: Thomson Reuters Derwent World Patents Index
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FRANCE

Population: 65.4 million (2012, Institut National de 
la Statistique et des Études Économiques)

GDP (PPP): 2,254 billion $ (est. 2012, International 
Monetary Fund)

GERD (billion current PPP$): 51.9 (2011, MSTI, 
OECD)

GERD as % of GDP: 2.24 (2011, MSTI, OECD)

BERD as % of GDP: 1.20 (2010, MSTI, OECD)

Researchers (FTE) thousands: 239.6 (2010, MSTI, 
OECD)

R&D personnel per thousand labor force: 13.87 
(2010, MSTI, OECD)
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despite a 28% increase in output during the last 
decade, from 51,317 papers in 2003 to 65,685 in 
2012, france lost world share, from 6% to 5.2%, 
owing to the more rapid increase in production 
from other nations, principally china. World 
share, after all, is a zero sum game: as some 
advance more quickly others must fall behind. 
over the period, however, the nation’s citation 
impact improved from 8% to 45% above the world 
average, demonstrating that output, world share 
and citation impact are different phenomena. 
earth or geosciences was a favored area of activity 
for french researchers, a field in which the nation 
achieved high world share, relative citation impact, 
and percent of the world’s most influential papers. 
mathematics, physics and astronomy, too, were 
focus areas, the last two exhibiting relatively high 
citation impact for france for the period 2008 
to 2012. agricultural sciences papers, however, 
actually produced the top score for france in 
relative citation impact (42% above the world 
average) during the last five years, according to 
the oecd’s classification scheme. curiously, it 
was not among the top 10 fields for the nation 
in world share of highly cited papers, which rose 
from a world share of 1.1% in 2002 to 1.5% in 2011. 
To a degree, this reflects the effect of growing 
international collaboration in the european sphere 
and on ‘big science’ highly cited projects, such as 
those of ceRn, for which all nations represented 
on these reports receive publication and citation 
credit (see J. adams, ‘The fourth age of research,’ 
Nature, 497, pages 557-560, 30 may 2013).

Expected Level

World Average
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French innovation has been largely stable over the 10 years from 
2003 to 2012 with around 13,000 published priority applications 
p.a.  Most of that innovation is domestic, the percentage of which 
rose from 85% in 2003 to over 90% in 2012. This is confirmed by 
the Top 10 company lists which show that the Top 10 companies 
for all basics (foreign & resident) and for basics from resident 
companies only are the same.  France’s share of the Top 10 global 
technologies is biased towards automotive electrics (1.63%) 
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followed by scientific instrumentation (0.71%) and engineering 
instrumentation (0.67%).  For French innovation relative to global 
patenting, dental or toilet preparations (5.60%), aviation (5.50%) 
and vehicle maintenance (5.49%) are prominent, reflecting 
France’s economic profile of cosmetics, aerospace and automotive 
technology sectors. This again is reflected in the Top 10 company 
lists.

Source: Thomson Reuters Derwent World Patents Index
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GERMANy

Population: 80.4 million (est. 2012, Statistiches 
Bundesamt)

GDP (PPP): 3,197 billion $ (est. 2012, International 
Monetary Fund)

GERD (billion current PPP$): 93.1 (2011, MSTI, 
OECD)

GERD as % of GDP: 2.88 (2011, MSTI, OECD)

BERD as % of GDP: 1.84 (2010, MSTI, OECD)

Researchers (FTE) thousands: 328.0 (2010, MSTI, 
OECD)

R&D personnel per thousand labor force: 13.32 
(2011, MSTI, OECD)
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Germany - central to european science more than 
geographically - presents a picture of research 
performance similar to that of its neighbor 
france. output increased some 34% during the 
past decade (70,912 papers in 2003 to 95,192 in 
2012), but world share fell, from 8.3% to 7.5%. 
citation impact, as with france, rose since 2003, 
from 14% to 58% above the world average. 
Germany’s world share of highly cited papers—
those cited in the top 1% by total citations taking 
into account their field and year of publication—
also increased, from 1.2% to 1.7% for the period 
2002 to 2011. With leadership of the max planck 
society’s institutes, German authors were 
represented on more than one third of all highly 
cited papers in astronomy and astrophysics over 
the last decade. physics and astronomy is also 
the research area in which Germany held its 
largest world share of papers (10.8%) and highest 
relative citation impact (54% above the world 
average), 2008 to 2012, according to the oecd 
classification scheme. Germany’s world share 
and citation impact in biological sciences during 
this five-year period was likewise quite strong. 
a survey of all indicators reveals more uniform 
performance in output and impact across the 
divide of physical and biological sciences than for 
other nations, which leaves the impression of a 
well-balanced research portfolio.

Expected Level

World Average
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Germany, the economic powerhouse of Europe, shows modest 
but steady growth in innovation from 2003 to 2012.  Much of 
this was driven by domestic innovation, with around 85% of 
applications originating from Germany consistently throughout 
the decade.  The Top 10 list for companies with German 
basics published in 2012 is dominated by German automotive 
companies with only US–based GM (itself an automotive firm 

Vehicle servicing maintenance cleaning equipment

Internal combustion, reciprocating, rotary engines 

Automotive electrics 

Powertrain, chainset, transmission systems

Vehicle servicing, maintenance, cleaning equipment

Suspension systems

Vehicle construction, fittings, propulsion arrangements

Vehicle accessories

, p g, y g

Shafts and bearings 

Combustion engines, gas turbines

Electric vehicles 

0.00% 5.00% 10.00% 15.00% 20.00%

Share of global Inventions 2012

CoMPANy - FoREIgN & RESIdENT All dE INvENTIoNS 
2012

bosch Gmbh RobeRT 3361

daimleR aG 2171

siemens aG 1653

Gm Global TechnoloGy opeRaTions inc 1295

schaeffleR TechnoloGies Gmbh&co KG 1068

bsh bosch&siemens haUsGeRaeTe Gmbh 868

volKsWaGen aG 614

Zf fRiedRichshafen aG 572

aUdi aG 544

bayeRische moToRen WeRKe aG 524

CoMPANy - RESIdENT dE INvENTIoNS 
WITh dE PRIoRITy 
2012

bosch Gmbh RobeRT 3361

daimleR aG 2171

siemens aG 1653

schaeffleR TechnoloGies Gmbh&co KG 1068

bsh bosch&siemens haUsGeRaeTe Gmbh 868

volKsWaGen aG 614

Zf fRiedRichshafen aG 572

aUdi aG 544

bayeRische moToRen WeRKe aG 524

poRsche aG f 370

with strong European links) joining.  Germany’s share of the Top 10 
global technologies again reflects its world-renowned automotive 
industry with nearly 14% of global innovation in automotive 
electrics in 2012 originating from Germany.  The automotive theme 
continues with all 10 of Germany’s Top 10 technologies relative to 
global activity being in the automotive field.

Source: Thomson Reuters Derwent World Patents Index
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GREAT BRITAIN
Scientific and Scholarly Research

Population: 63.2 million (2011 census, Office for 
National Statistics, UK)

GDP (PPP): 2,316 billion $ (est. 2012, International 
Monetary Fund)

GERD (billion current PPP$): 39.6 (2011, MSTI, 
OECD)

GERD as % of GDP: 1.77 (2011, MSTI, OECD)

BERD as % of GDP: .79 (2011, MSTI, OECD)

Researchers (FTE) thousands: 262.3 (2011, MSTI, 
OECD)

R&D personnel per thousand labor force: 11.34 
(2011, MSTI, OECD)
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Great britain’s output in Web of science increased 
by 33% from 2003 to 2012 (74,460 to 99,237 
papers), but its world share during the decade 
fell from 8.7% to 7.8%. prominent in the nation’s 
research portfolio were the biological sciences. 
its top disciplines for 2008 to 2012 ranked by 
world share were clinical medicine (8.7%), earth 
and related environmental sciences (also 8.7%), 
biological sciences (8.3%) and basic medical 
research (8%). These also exhibited high citation 
impact, in the range of 40% to 54% greater than 
the world average over this five-year period. 
Great britain’s top-ranked field in citation impact, 
however, was physical sciences and astronomy, 
at 65% above the world mark. most interesting 
is the remarkable record of the nation in its 
production of highly cited papers during the 
last decade: from 1.5% of output in 2002 to 2% 
of output in 2011. The expected percentage, 
based on the definition of highly cited papers 
as those that rank in the top 1% by citations 
according to their field and year of publication, is 
1%. Therefore, the performance of Great britain 
at this level was truly superior and significantly 
better than the record of the second-ranked 
United states, at 1.8% of output in 2011. seven 
of the top ten fields for Great britain according 
to world share of highly cited papers, 2002 to 
2011, were related to the biological sciences. 
astronomy and astrophysics, nonetheless, was 
first at 35.1%, geosciences came second at 22.8% 
and social sciences took tenth place at 15.1%. it 
was in the production of exceptional, high-impact 
papers, however, that the nation made its mark 
during the last decade.

Also see: J. Adams, Global Research Report: United 
Kingdom, October 2011 http://sciencewatch.com/sites/
sw/files/sw-article/media/globalresearchreport-uk.pdfExpected Level

World Average
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Great Britain shows a gradual decline in innovation, as 
measured by GB published patent applications originating 
from Great Britain, from over 7,500 inventions p.a. in 2003 
to 6,500 inventions p.a. in 2011. This is followed by a small 
resurgence in 2012 to just below 6,900.  These inventions are 
predominantly registered by domestic inventors, although to 
a lesser extent than the other major EU members France and 
Germany. In common with those countries however, is the 
trend towards more domestic innovation from 60% in 2003 to 
66% in 2012. Of the Top 10 technologies globally, the major 
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focus of innovation is in automotive electrics and telephone/
data transmission systems. The major areas of technology in 
Great Britain compared to the rest of the world are polymer 
applications for games, obtaining crude oil & gas, petroleum 
transport and vehicle technology.  This is reflected in the list of 
top innovating companies which includes automotive and oil 
exploration companies.

Source: Thomson Reuters Derwent World Patents Index



42 Thomson ReUTeRs

INDIA
Scientific and Scholarly Research

Population: 1,210.2 million (2011 census, Ministry of 
Home Affairs)

GDP (PPP): 4,711 billion $ (est. 2012, International 
Monetary Fund)

GERD (billion current PPP$): 36.7 (est. 2011-2012, 
Department of Science and Technology, Govern-
ment of India)

GERD as % of GDP: .88 (est. 2011-2012, Depart-
ment of Science and Technology, Government of 
India)
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india, like china, is rapidly enlarging its research 
presence globally. its output expanded nearly 
three times the world average over the last 
decade, some 146%, from 21,269 Web of 
science papers in 2003 to 45,639 in 2012. 
only in comparison to china does this look 
like underperformance – it is in fact impressive 
growth and gained for the nation an increase in 
world share of 1.1%, from 2.5% to 3.6%. citation 
impact rose from about half to three quarters 
of the world average during the decade. for 
2008 to 2012, india captured its greatest world 
share of papers in chemistry, some 6.3% of the 
world total. second was agricultural sciences 
followed by engineering and technology, at 5% 
and 4.8%, respectively. These two fields were also 
those that ranked first and second for india in 
its world share of highly cited papers; chemistry 
came sixth. and yet, while india’s contribution 
of highly cited papers, as a percentage of total 
output, has improved, it has remained stubbornly 
low, achieving by 2011 only about half of the 1% 
expected (the definition of highly cited papers). 
There is much good scientific research in india 
but a seeming dearth of contributions at the 
highest level, when measured by citation impact.

Also see: J. Adams, D. Pendlebury, and B. Stembridge, 
building bRicKs: exploring the Global Research 
and innovation impact of brazil, Russia, india, china, 
and south Korea, February 2013 http://sciencewatch.
com/sites/sw/files/sw-article/media/grr-brick.pdf 
and J. Adams, C. King, and V. Singh, Global Research 
Report: india. Research and collaboration in the 
new Geography of science, October 2009 http://
sciencewatch.com/sites/sw/files/sw-article/media/grr-
india-oct09_ag0908174.pdf

Expected Level=1

World Average=1
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Data for India prior to 2005 is incomplete or not available. 
Over the eight years from 2005 to 2012, published patent 
applications originating from India have oscillated between 
4,000 and 7,000 p.a. but maintained an average over the 
period of around 5,900 p.a., which is around the same level as 
Australia and Great Britain. However, with a population of over 
1.2 billion compared to 22 million for Australia and 62 million 
for Great Britain, this level of patenting is particularly low. 
Domestic innovation has remained stable from 2005 to 2012 at 
around 29%. Nearly two thirds of all Indian patent applications 
in 2012 are from foreign concerns seeking protection for their 
innovations in the Indian market. India’s share of the Top 10 
technologies globally is predominantly weighted towards 
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Agricultural biological control

Other heterocyclic pharmaceuticals

Other organic agrochems
Sugar and starch industry

Other organic pharmaceuticals

Aromatics
Printing: lining machines 

Heterocyclics

0.00% 0.50% 1.00% 1.50% 2.00% 2.50% 3.00%

Share of global Inventions 2012

CoMPANy - FoREIgN & RESIdENT All IN INvENTIoNS 
2012

bhaRaT heavy elecTRicals lTd 176

Tvs moToR co lTd 143

coUncil sci&ind Res india 121

laRsen&ToUbRo lTd 84

cRompTon GReaves lTd 72

samsUnG india sofTWaRe opeRaTions pvT 67

TaTa sTeel lTd 57

TaTa consUlTancy seRvices lTd 51

bosch Gmbh RobeRT 47

TaTa moToRs lTd 47

CoMPANy - RESIdENT IN INvENTIoNS 
WITh IN 
PRIoRITy 2012

bhaRaT heavy elecTRicals lTd 176

Tvs moToR co lTd 143

coUncil sci&ind Res india 121

laRsen&ToUbRo lTd 84

cRompTon GReaves lTd 72

TaTa sTeel lTd 57

TaTa consUlTancy seRvices lTd 51

TaTa moToRs lTd 47

india defence Res&dev oRG 45

indian coUncil aGRic Res 44

natural products with little relative share in high-tech fields 
of computing and communications and less in lighting and 
semiconductor materials.  Indian innovation relative to global 
patenting is focused on fused ring heterocyclics (a key component 
of pharmaceuticals) and other agrochem and pharma-related 
technology sectors.  However, the Top 10 list of companies shows 
a heavy emphasis on mechanical, automotive and electrical 
engineering.  Although pharma-chem technologies are relatively 
strong compared to global patenting, absolute levels of 
patenting are much lower for these technologies so the analysis 
of top companies by count of inventions shows the engineering 
bias seen here.

Source: Thomson Reuters Derwent World Patents Index
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INDONESIA
Scientific and Scholarly Research

Population: 237.4 million (census 2011, Interna-
tional Monetary Fund)

GDP (PPP): 1,314 billion $ (est. 2013, International 
Monetary Fund)
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While a logical member of the G20 by gross 
domestic product, population and other 
indicators, indonesia is just now emerging as 
a serious contributor to the internationally 
influential journal and proceedings literature 
indexed in Web of science. only in 2010 did 
indonesia’s scientists surpass 1,000 in their paper 
production. This still represented a mere .1% of 
world output. citation impact, as anticipated, is 
below the world benchmark, and even in those 
fields where performance exceeds that level, the 
figures are based on a small number of papers. 
at this juncture in indonesia’s development of 
its research base, output and world share are 
more informative and reliable indicators than 
citation impact. it is notable that in the fields of 
earth and related environmental sciences, and 
in agricultural sciences, indonesia contributed 
about twice its overall share, or .2%, during 2008 
to 2012. only two of the highly cited papers 
recorded for indonesia are wholly ‘homegrown.’ 
That is not a critical observation but rather 
indicates that advancement and improvement in 
research for a nation in the position of indonesia 
often comes by way of international exchange 
and collaboration.

Expected Level

World Average
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Data for Indonesia is available only for 2012. Just over 350 
priority applications were published in 2012.  Slightly more than 
50% of applications for patents in Indonesia in 2012 originated 
locally.  Indonesia has a small share of the Top 10 global 
technologies mostly in the field of natural products (0.10%).  
Indigenous innovation as measured by Indonesia’s share of 
technologies globally is focused on chemicals (fertilizers, oils, 
fats and waxes) and petroleum (transportation, storage, and 
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products other than fuels and lubricants).  It also shows activity 
in foodstuffs (sugar and starch industry, general foodstuffs 
machinery) and agriculture (agrochemicals, biological control).  
The Top 10 company lists are dominated by Indonesian concerns; 
TVS Motors is the only foreign representative on these lists. 
Nine of ten Indonesian organizations listed are academic or 
government bodies.

Source: Thomson Reuters Derwent World Patents Index
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ITAly
Scientific and Scholarly Research

Population: 59.7 million (census 2012, Istituto Na-
zionale di Statistica)

GDP (PPP): 1,833 billion $ (est. 2012, International 
Monetary Fund)

GERD (billion current PPP$): 24.8 (2011, MSTI, 
OECD)

GERD as % of GDP: 1.25 (2011, MSTI, OECD)

BERD as % of GDP: .56 (2010, MSTI, OECD)

Researchers (FTE) thousands: 106.8 (2011, MSTI, 
OECD)

R&D personnel per thousand labor force: 9.25 
(2011, MSTI, OECD)
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italy’s production of research papers was almost 
enough to maintain its world share during the 
last decade. in 2003, it contributed 37,674 
papers, or 4.4% of the world total, and 55,121 
papers in 2012, for a 4.3% share. meanwhile, 
citation impact increased from just 4% to 45% 
above the world average by the end of the period. 
international collaboration was mentioned above 
as one reason for a general increase in citation 
impact among nations with mature science 
systems, and especially for those participating in 
the european community’s framework program 
that encourages such relationships. but another 
reason is the growing share of papers in Web 
of science from china and other bRic nations 
that typically exhibit lower citation impact, 
which reduces the bar relatively in terms of 
world averages. during the period 2008 to 2012, 
italy held its highest world shares in the oecd-
defined fields of clinical medicine, basic medical 
research, mathematics, physical sciences and 
astronomy, and earth and related environmental 
sciences, all at more than 5%. clinical medicine 
was a standout in citation impact as well, 
registering a score 37% above the world mark. 
physical sciences and astronomy had a slightly 
higher impact, at 40% above world average, 
while agricultural sciences was third and behind 
clinical medicine at 25% more than the world 
average. all of these fields, with the addition of 
geosciences, were ranked first through fifth for 
italy in terms of its world share of highly cited 
papers, 2002 to 2011. italy’s overall share of 
highly cited papers based on its output advanced 
over the decade, from just under 1% to 1.4%.

Expected Level

World Average
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Coverage of Italian patent documents is restricted to type 
B documents (patents of invention – second publication), 
and analyses are based on this data. Italian priority patents 
averaged 5,000 p.a. over the last decade with a brief surge to 
over 15,000 applications in 2009 to 2010 returning to former 
levels in 2011 to 2012.  Over the decade, resident patents form 
a larger proportion in 2012 compared to 2003.  Italy’s share of 
global Top 10 technologies is very low overall, the highest being 
just 0.06% in engineering instrumentation followed by lighting 
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at 0.04%, and scientific instrumentation, automotive electrics 
and natural products at around 0.035% each.  Italian patenting 
relative to global patenting is focused on technologies related to 
the fashion industry (skins, hides, haberdashery, jewelery, sewing 
and embroidery). Only one foreign company featured in the list 
of Top 10 companies with Italian basics in 2012 (Robert Bosch); 
the remainder are a mixture of Italian companies and academic 
institutes.  

Source: Thomson Reuters Derwent World Patents Index
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JAPAN
Scientific and Scholarly Research

Population: 126.7 million (est. 2012, Internal Affairs 
and Communications Ministry) 

GDP (PPP): 4,779 billion $ (est. 2013, International 
Monetary Fund)

GERD (billion current PPP$): 146.5 (2011, MSTI, 
OECD)

GERD as % of GDP: 3.39 (2011, MSTI, OECD)

BERD as % of GDP: 2.59 (2011, MSTI, OECD)

Researchers (FTE) thousands: 656.7 (2011, MSTI, 
OECD)

R&D personnel per thousand labor force: 13.20 
(2011, MSTI, OECD)
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over the last decade, Japan’s world share of Web 
of science papers declined more sharply than 
that of other global research leaders. Thomson 
Reuters recorded 77,161 Japanese papers in 2003 
and 74,401 in 2012, representing 9.1% and 5.8% 
world shares, respectively. even if 2012 is a small 
undercount because some publication year 2012 
papers that appeared in delayed journals have 
not yet been indexed, the clear impression from 
the time series is a complete lack of growth in 
output. in contrast, citation impact for Japan 
increased during the decade, from 14% below the 
world average to 6% above the world average. 
also, the nation’s production of highly cited 
papers, those ranked in the top 1% by citations, 
increased as a percentage of output, from .6% 
in 2002 to .9% in 2011, almost reaching the 
expected level. among oecd-defined disciplines, 
Japan held its largest share during 2008 to 
2012 in physical sciences and astronomy (9.2%), 
followed by chemistry (7.9%), basic medical 
research (7.2%) and biological sciences (6.8%). 
physical sciences and astronomy was first for the 
nation in citation impact as well as world share, 
at 5% greater than the world average. The other 
field in which Japan achieved citation impact 
above world average was earth and related 
environmental sciences, at 2% above the world 
benchmark. chemistry and biological sciences 
were just below this, at 2% and 4% below world 
average, respectively. Therefore, output and 
impact are somewhat aligned for Japan in that 
concentration of activity and impact generally 
match. immunology is a field of exceptional 
excellence for Japan, thanks to some four dozen 
highly cited papers during 2002 to 2011 from 
shizuo akira and his team at osaka University, 
as well as others at the University of Tokyo, Kyoto 
University, and the RiKen Research center for 
allergy and immunology in yokohama.

Also see: J. Adams, C. King, N. Miyairi, and D. 
Pendlebury, Global Research Report: Japan, June 2010 
http://sciencewatch.com/sites/sw/files/sw-article/
media/globalresearchreport-japan.pdf
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Japanese published priority patent applications have fallen 
steadily in number over the last decade from a peak of just over 
340,000 in 2004 to just less than 245,000 in 2012.  Over that 
time, the proportion of resident applications, although declining, 
has remained high at 82% in 2012. Japan, however, still accounts 
for a significant proportion of the Top 10 global technologies, 
with over 20% share of global applications in electro-(in)
organic  materials, semiconductor materials and automotive 
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electrics, respectively. Japanese innovation relative to global 
innovation is focused on imaging technologies of electrography, 
magnetography and other photographic technologies, as well 
as printing and ATM technologies.  This is reflected in the Top 
10 company lists which are exclusively populated with Japanese 
companies predominantly in the printing  and photographic 
market sectors. 

Source: Thomson Reuters Derwent World Patents Index
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MExICO
Scientific and Scholarly Research

Population: 118.4 million (est. 2013, Consejo 
Nacional de Población)

GDP (PPP): 1,759 billion $ (est. 2013, International 
Monetary Fund)

GERD (billion current PPP$): 8.2 (2011, MSTI, 
OECD)

GERD as % of GDP: .43 (2011, MSTI, OECD)

BERD as % of GDP: .16 (2011, MSTI, OECD)

Researchers (FTE) thousands: 46.1 (2011, MSTI, 
OECD)

R&D personnel per thousand labor force: 1.54 
(2007, MSTI, OECD)
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mexico’s output of Web of science papers rose 
65% during the past decade, resulting in a 
modest gain in world share for the nation from 
.7% to .8%. citation impact increased from 36% 
to 2% below the world average, 2003 to 2012. 
according to the oecd classification scheme, 
the fields in which mexico contributed its largest 
world shares of papers during the last five years, 
2008 to 2012, were agricultural sciences (1.6%), 
earth and related environmental sciences, 
biological sciences, and physical sciences and 
astronomy (all three 1.1%). physical sciences and 
astronomy was the only field in which mexico 
earned more citations per paper than the world 
average (10% above the world mark). highly cited 
papers from mexico nearly doubled in percentage 
terms based on its output, from .6% in 2002 to 
1.1% in 2011, and therefore the nation’s production 
of such papers now exceeds the expected level of 
1%. astronomy and physics were also among the 
essential science indicators fields top ranked for 
mexico in its world share of highly cited papers, 
as well as environmental sciences and ecology, 
strong for the nation in world share, and the 
related area of plant and animal sciences.
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Mexican innovation, as measured by Mx published patent 
applications originating from Mexico, is ramping up steadily from 
less than 600 priority applications in 2003 to 1,000 applications 
in 2012.  However, this indigenous innovation is overshadowed 
by foreign concerns seeking protection for their innovation in 
Mexico. Although domestic share of innovation has increased 
from 4.4% to 7.9%, the vast majority of patenting in Mexico 
is from non-resident organizations.  Most of this patenting, 
however, is for existing technology first patented elsewhere.  
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Hence the Top 10 company lists of basics originating from Mexico 
is populated exclusively with Mexican organizations.  Note that 
these are all academic institutes.  Mexico’s share of the Top 10 
global technologies is almost exclusively in the natural products 
field with very little share in the other nine areas. Mexican 
innovation itself is focused on agricultural, agrochemical and 
petroleum technologies reflecting Mexico’s agricultural sector 
and status as the sixth-largest global oil producer.

Source: Thomson Reuters Derwent World Patents Index
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RUSSIA
Scientific and Scholarly Research

Population: 143.4 million (est. 2013, Federal State 
Statistics Service of the Russian Federation)

GDP (PPP): 3,380 billion $ (est. 2012, Russian 
government)

GERD (billion current PPP$): 35.0 (2011, MSTI, 
OECD)

GERD as % of GDP: 1.09 (2011, MSTI, OECD)

BERD as % of GDP: .30 (2011, MSTI, OECD)

Researchers (FTE) thousands: 447.6 (2011, MSTI, 
OECD)

R&D personnel per thousand labor force: 11.08 
(2011, MSTI, OECD)
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Russian output advanced little during the 
decade, from 25,573 papers in 2003 to 26,503 
in 2012, an increase of just 4% compared with 
50% for all papers indexed in Web of science. 
This small growth resulted in a falling world 
share for Russia, from 3% to 2.1%. citation 
impact for the nation was low throughout the 
decade but improved by the end, in 2012, to 
reach 19% under the world average. Russia’s 
historical research focus on the physical sciences 
is evident in its world shares for 2008 to 2012, 
during which physical sciences and astronomy 
(6.3%), mathematics (4%) and chemical sciences 
(3.5%) were top ranked. papers in clinical 
medicine, however, actually earned the highest 
score in relative citation impact (20% below 
world average), followed by those in the physical 
sciences and astronomy, and also in agricultural 
sciences, both at 31% below the world level. 
Russia’s production of highly cited papers over 
the decade closely resembles the record of india, 
both in quantity and trend, and like india seems 
unusually low for a nation with the scientific 
talent that it possesses. in terms of essential 
science indicators fields, physics was first for 
Russia in world share of highly cited papers 
from 2002 to 2011, at 5.7%. as noted in a recent 
Global Research Report, ‘Russia’s achievements 
in physics are globally acknowledged,’ but the 
nation has slipped to ‘back-marker’ status in 
recent years.

Also see: J. Adams, D. Pendlebury, and B. Stembridge, 
building bRicKs: exploring the Global Research and 
innovation impact of brazil, Russia, india, china, and 
south Korea, February 2013, pages 11 and 16 http://
sciencewatch.com/sites/sw/files/sw-article/media/grr-
brick.pdf and J. Adams and C. King, Global Research 
Report: Russia. Research and collaboration in the 
new Geography of science, January 2010 http://
sciencewatch.com/sites/sw/files/sw-article/media/grr-
russia-jan10.pdf
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Domestic innovation, as measured by RU published patent 
applications originating from Russia, in Russia is at a 
substantially higher level than fellow BRIC nations Brazil and 
India although only a fraction of China’s dominant output.  In 
European terms, the patenting level falls somewhere between 
France and Germany and higher than the United Kingdom or 
Italy.  It has grown significantly during the decade to a current 
level of around 25,000 p.a.  Much of the patenting in Russia is 
from domestic concerns although the proportion fell from 85% 
in 2003 to less than 65% in 2012. That is reflected in the Top 
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10 company lists which comprise exclusively Russian entities.  
Russia’s share of the Top 10 global technologies is highest in 
scientific instrumentation (3.06%), natural products (2.63%) and 
engineering instrumentation (2.21%).  In terms of indigenous 
innovation relative to global patenting, activities are focused on 
tobacco, explosives and fire-fighting technologies.

Source: Thomson Reuters Derwent World Patents Index
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SAUDI ARABIA
Scientific and Scholarly Research

Population: 29.2 million (est. 2012, Central Depart-
ment of Statistics and Information, Kingdom of 
Saudi Arabia)

GDP (PPP): 907 billion $ (est. 2012, International 
Monetary Fund)
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from a low base of only 1,474 Web of science 
papers in 2003, saudi arabia achieved the 
highest percentage of growth in output during 
the last decade among the G20 members: 
373%. its 6,978 papers in 2012 were good for a 
.6% world share, up from .2% at the beginning 
of the period. much of this growth has been 
recent, specifically since 2009. With such 
dynamic growth it is remarkable that the nation 
also tallied a strong increase in citation impact, 
from about only half the world average to 6% 
above world average by 2012 – remarkable in 
the sense that racing productivity does not often 
add publications of the same, let alone better, 
quality, as suggested by citation measures. 
World shares in all fields remained low given 
saudi arabia’s still small publication output, but 
mathematics ranked first for the nation, with a 
.7% share during 2008 to 2012. it was also in 
mathematics that saudi arabia posted its highest 
citation impact, 5% greater than world average. 
finally, mathematics earned for the nation its 
highest share of highly cited papers, some 1.2%. 
engineering, plant and animal sciences, and 
computer sciences were tied at a distant second 
place, with just a .3% share each of the world’s 
highly cited papers in those three fields from 
2002 to 2011.

Also see: J. Adams, C. King, D. Pendlebury, D. Hook, 
and J. Wilsdon, Global Research Report: middle 
east. exploring the changing landscape of arabian, 
persian, and Turkish Research, February 2011 http://
sciencewatch.com/sites/sw/files/sw-article/media/
globalresearchreport-aptme.pdf



68 Thomson ReUTeRs

Intellectual Property Research

150

200

250

300

350

400

0

50

100

2003 2004 2005 2006 2007 2008 2009 2010 2011

2003

2011

Resident

Non-Resident

SA Patent Applications with SA Priority 2003-2012 Resident vs. Non-Resident

SAUDI ARABIA

Source: Thomson Reuters Derwent World Patents Index

Source: Thomson Reuters Derwent World Patents Index



 Thomson ReUTeRs                    69

Data for Saudi Arabia is incomplete. Domestic filings are growing 
rapidly in Saudi Arabia although still at a relatively low level 
compared to the other G20 regions.  Of the total filings in Saudi 
Arabia, the majority of these originate from abroad although 
the proportion of domestic filings grew significantly from 10% 
in 2003 to 35% in 2011 (the last year for which complete data is 
available).

No data concerning technology breakdown or patenting 
organizations is available. 
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SOUTH AFRICA
Scientific and Scholarly Research

Population: 53.0 million (est. 2013, Statistics South 
Africa)

GDP (PPP): 609 billion $ (est. 2013, International 
Monetary Fund)

GERD (billion current PPP$): 4.4 (2009, MSTI, 
OECD)

GERD as % of GDP: .87 (2009, MSTI, OECD)

BERD as % of GDP: .37 (2009, MSTI, OECD)

Researchers (FTE) thousands: 19.8 (2009, MSTI, 
OECD)

R&D personnel per thousand labor force: 1.76 
(2009, MSTI, OECD)
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according to the indicator of relative citation 
impact, or citations per paper for a nation 
compared with the world average, south africa 
has come far during the last decade. in 2003, 
its papers were attracting only three quarters of 
the expected number of citations compared with 
the world, whereas by 2012 they were collecting 
a quarter more than the global baseline. from 
2002 to 2011, the nation’s output of highly cited 
papers—those ranked in the top 1% according 
to their field and year—increased more than 
fivefold, from 23 in 2002 (.6% of its annual 
output) to 134 (1.6% of output and far above the 
1% that is expected according to the definition 
of highly cited papers). like australia, south 
africa’s unique geography and natural resources 
have contributed to certain focus areas for its 
scientists. for example, during 2008 to 2012 
south africa held some of its largest world shares 
in earth and related environmental sciences (1.1%) 
and in agricultural sciences (.9%). environmental 
sciences and ecology was also the highest ranked 
essential science indicators field for the nation 
in world share of highly cited papers (2.2%). as 
might be anticipated, performance in astronomy 
shined brightly thanks to south africa’s position 
in the field and observatories: during 2008 
to 2012, physics and astronomy exhibited the 
highest citation impact for the nation, at 38% 
above world average, and astronomy was 
second-highest-ranked field for south africa in 
world share of highly cited papers. social science 
deserves special mention, since the nation is 
represented on a significant number of highly 
cited papers in this area (a 1.5% world share). 
many of these deal with early man and also with 
health care studies concerning the treatment 
and management of aids/hiv, two subjects of 
substantial worldwide interest.

Also see: J. Adams, C. King, and D. Hook, Global 
Research Report: africa, April 2010 http://
sciencewatch.com/sites/sw/files/sw-article/media/
globalresearchreport-africa.pdf
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South African innovation over the last decade as measured by 
published priority patent applications has declined from just 
over 1,100 in 2003 to around 900 in 2012, recovering slightly 
from its lowest level of less than 800 in 2007. The majority of 
applications for South African patents come from outside South 
Africa although most of these are for existing inventions. The 
list of Top 10 companies innovating in South Africa is largely 
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comprised of South African concerns with the exception of 
Pharmathen (Greek) and Ericsson (Swedish).  South Africa’s share 
of the Top 10 global technologies is small at around 0.016% 
for natural products and less for the other technology areas.  
Relative to global patenting, South Africa’s strengths are in 
mining, vehicles for transporting and fire-fighting.

Source: Thomson Reuters Derwent World Patents Index
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SOUTH KOREA
Scientific and Scholarly Research

Population: 50.0 million (est. 2012, National Statis-
tics Office, South Korea)

GDP (PPP): 1,687 billion $ (est. 2013, International 
Monetary Fund)

GERD (billion current PPP$): 59.9 (2011, MSTI, 
OECD)

GERD as % of GDP: 4.03 (2011, MSTI, OECD)

BERD as % of GDP: 2.97 (2011, MSTI, OECD)

Researchers (FTE) thousands: 288.9 (2011, MSTI, 
OECD)

R&D personnel per thousand labor force: 14.40 
(2011, MSTI, OECD)
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south Korea’s production of papers indexed in 
Web of science has grown rapidly in the last 
three decades and continues to do so but at a 
slower pace recently than that of china, india and 
brazil. still, with an increase of 127% from 2003 
to 2012—from 20,755 to 47,066 papers—output 
increased substantially more than the database 
as a whole (50%). citation impact improved 
from 27% to 14% below world average by 2012. 
physical sciences and engineering are dominant 
sectors in south Korea’s research portfolio. 
from 2008 to 2012, the nation’s largest world 
share was in engineering and technology (5.7%), 
followed by physical sciences and astronomy 
(5%), chemical sciences (4.6%), and computer 
and information sciences (4%). This compares 
with an overall share of 3.4% for the country 
during the same five-year period. The first three 
fields earned citations per paper scores around 
10% below world average, as did mathematics 
and agricultural sciences. south Korea’s 
percentage of highly cited papers based on 
output increased from .6% to .8% from 2002 to 
2011, which is still 20% below the expected mark. 
according to essential science indicators fields, 
the nation exhibited its largest shares of the 
world’s highly cited papers in materials sciences 
(5.7%), physics (3.7%), chemistry (3.4%) and 
engineering (3.2%), which reinforces the view of 
south Korea’s greater concentration on research 
in the physical over the biological sciences.

Also see: J. Adams, D. Pendlebury, and B. Stembridge, 
building bRicKs: exploring the Global Research and 
innovation impact of brazil, Russia, india, china, and 
south Korea, February 2013 http://sciencewatch.com/
sites/sw/files/sw-article/media/grr-brick.pdf
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From 2003 to 2012, the rate of domestic South Korean 
innovation as measured by published priority applications has 
grown steadily at 3.2% p.a. from around 70,000 in 2003 to 
just under 100,000 in 2012.  The proportion of non-resident 
applications has also grown during that time, but applications 
remain predominantly domestic at around 70%.  This is borne 
out also by the Top 10 company lists which are populated 
exclusively with South Korean companies and one academic 
organization. Three of these organizations (lG, Samsung and 
KAIST) were recognized by Thomson Reuters among the Top 
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100 global innovators for 2012.  In terms of the Top 10 global 
technologies, South Korea contributes significantly in most 
areas, from 10% of global share of semiconductor material 
technology to nearly 4.5% share in scientific instrumentation. 
South Korean innovation relative to global patenting, however, 
shows a strong focus on shipping with just less than 25% of 
global innovation in ships and waterborne technology, and 
significant global shares in construction and nuclear energy 
technology.

Source: Thomson Reuters Derwent World Patents Index
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TURKEy
Scientific and Scholarly Research

Population: 75.6 million (est. 2013, Turkstat)

GDP (PPP): 1,358 billion $ (est. 2012, World Bank) 

GERD (billion current PPP$): 10.8 (2011, MSTI, 
OECD)

GERD as % of GDP: .86 (2011, MSTI, OECD)

BERD as % of GDP: .39 (2011, MSTI, OECD)

Researchers (FTE) thousands: 72.1 (2011, MSTI, 
OECD)

R&D personnel per thousand labor force: 3.41 (2011, 
MSTI, OECD)
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in a 2011 Global Research Report, Thomson 
Reuters analyzed the publication output and 
citation impact of middle eastern nations and 
noted that about half of the region’s recent 
output of Web of science papers was contributed 
by Turkey. While Turkey remains the dominant 
regional player, iran has made rapid strides lately 
and is closing the gap. during the last decade, 
Turkey’s production grew by 118%, from 10,668 
papers in 2003 to 23,209 in 2012. That was more 
than double the world average and increased 
Turkey’s world share from 1.3% to 1.8% of global 
output. citation impact for the nation rose from 
42% to 22% below the world average. for 2008 
to 2012, Turkey’s largest world share of papers 
came in agricultural sciences (3.2%), followed 
by clinical medicine (2.8%), and engineering 
and technology as well as computer and 
information sciences (both 2.1%). computer and 
information sciences was the only oecd-defined 
field in which Turkey scored higher than world 
average in citation impact (4% above the global 
benchmark). engineering and technology was 
next best in impact, at 11% below world average. 
in terms of world share of highly cited papers 
during 2002 to 2011, engineering and agricultural 
sciences were the top two fields for Turkey, at 
3.1% and 2.3%, respectively. highly cited papers 
from Turkish researchers have grown nearly 
fivefold, from 25 in 2002 to 120 in 2011, but still 
represent only .5% of the nation’s output rather 
than the 1% expected.

Also see: J. Adams, C. King, D. Pendlebury, D. Hook, 
and J. Wilsdon, Global Research Report: middle 
east. exploring the changing landscape of arabian, 
persian, and Turkish Research, February 2011 http://
sciencewatch.com/sites/sw/files/sw-article/media/
globalresearchreport-aptme.pdf
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Over the decade from 2003 to 2012, inventions originating 
from Turkey, as measured by TR published priority patent 
applications, have grown over 18 times from around 100 
in 2003 to over 2000 in 2012. Also during that time, the 
proportion of domestic applications has changed dramatically 
from 70% in 2003 to a dominant 97% in 2012. This is reflected 
in the Top 10 patent applicants for 2012, all of whom are 
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domestic.  Since DWPI data is not available for Turkey, analysis 
of the Top 10 technologies relative to global innovation is 
based on the WIPO’s 35 technology field classifications.  This 
shows the prominence of small arms technology followed by 
refrigerators, textile treatment, connections for vehicles and 
other diverse technology areas. 

Source: Thomson Reuters Derwent World Patents Index
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UNITED STATES
Scientific and Scholarly Research

Population: 316.7 million (est 2013, US Census 
Bureau)

GDP (PPP): 15,685 billion $ (est. 2012, International 
Monetary Fund)

GERD (billion current PPP$): 415.2 (2011, MSTI, 
OECD)

GERD as % of GDP: 2.77 (2011, MSTI, OECD)

BERD as % of GDP: 1.66 (2011, MSTI, OECD)

Researchers (FTE) thousands: 1,412.6 (2007, MSTI, 
OECD)
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The United states is no longer the towering giant 
of global research casting its long shadow over 
all others. That was the position and status for 
the nation in the second half of the 20th century. 
now, it finds the federation of the european 
community a strong competitor and in some 
fields with some of its member states superior 
players. in the late 1990s, the group of eU nations 
surpassed the United states in output and world 
share. china, as noted, is developing so quickly 
that its production of Web of science papers, now 
about half that of the United states and second 
globally, may exceed that of american scientists 
within another decade. While Us output rose 
26% over the last decade, papers in the Web of 
science grew twice as fast thanks to increased 
output by others. as a consequence, world share 
for the United states fell from 33% in 2003 to 
27.8% in 2012. citation impact remains strong 
and well above the world average: between 
41% and 45% during the last decade. but this 
indicator is flat whereas the general trend 
among many nations featured in this report is 
one of advancement. highly cited papers for the 
United states, as a percentage of its output, have 
decreased albeit marginally, from 1.9% to also 
1.8%. What we are witnessing is a globalization 
of research capacity and performance, and the 
emergence of three regional and more evenly 
matched actors – europe, north america and 
asia. The research portfolio of the United states 
tilts strongly in favor of the biological and 
biomedical sciences. its largest world shares 
during 2008 to 2012 were in the oecd-defined 
disciplines of basic medical research (35.3%), 
clinical medicine (34.2%) and biological sciences 
(33.5%). despite this, the nation’s highest relative 
citation impact scores were in physical sciences 
fields. The United states took its largest world 
share of highly cited papers in astronomy and 
astrophysics, in which its researchers appeared 
on eight of ten such papers, and in economics, 
where it was nearly as dominant. of the next 
eight fields in the top ten for the United states, 
seven represent biological rather than physical 
sciences fields.

Also see: J. Adams and D. Pendlebury, Global Research 
Report: United states, November 2010 http://
sciencewatch.com/sites/sw/files/sw-article/media/
globalresearchreport-usa.pdf
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Domestic innovation in the United States, as measured by 
priority published patent applications, has grown steadily over 
the last decade from less than 150,000 priority applications 
in 2003 to over 180,000 in 2012, an average annual growth 
rate of 2%. This compares to growth rates of the next three 
largest economies by GDP (Europe, China and Japan) of 1.3%, 
29.7% and minus 3.3%, respectively.  That domestic innovation 
accounts for around 56% of all US patent applications in 2012, 
which is down from 63% in 2003.  Foreign concerns are seeking 
to protect their inventions in the US market faster than domestic 
inventors are protecting theirs.  This is reflected in the Top 10 list 
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2012

inT bUsiness machines coRp 6584
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GeneRal elecTRic co 1394

GooGle inc 1176

apple inc 1090

QUalcomm inc 1018

aT&T coRp 959

TeXas insTR inc 742

micRon TechnoloGy inc 728
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of all companies innovating in the United States, which lists only 
three US companies alongside the seven remaining companies 
who are all headquartered in Asia (four Japanese, two Chinese 
and one Korean).  The United States holds a significant share of 
the Top 10 global technologies leading with high-tech areas of 
digital computers (28.2%), semiconductor materials (26.5%), 
and telephone and data transmission (24.0%).  Relative to 
global patenting, US indigenous innovation is focused on data 
recording, integrated circuits and military comms equipment.

Source: Thomson Reuters Derwent World Patents Index
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