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Summary
This is our sixth report on the performance of the UK research base. The UK exhibits strong relative international performance in terms of sustainable achievement and
productivity and continues to support a more consistent performance than most countries across fields of research. It is strong overall in the natural sciences and, on
indicators where it has been second to the USA, it has maintained a close trail or moved into first place over the last few years. At the same time, the UK is itself under
constant challenge in other areas and has a stimulating and competitive interface with key partners within Europe. The wider global benchmarks are affected by
massive and rapid investment and growth in China and significant research development in other countries, notably Brazil and Iran. The influence of the former SE
Asian ‘tiger’ economies is now less evident than formerly and the performance of Japan has continued to decline in many areas of former strength.

Theme 1 – Bibliometrics
•

Output has fallen slightly to 7.9 % of world papers, which is
associated with changes to the database.

The UK published 91,723 papers indexed by Thomson Reuters in 2008. Its
share of world publications is down from 9.3% in 1999 to 7.9% in 2008 but
there are similar changes for other leading countries. The USA dropped
from 34% to 29% of world share over the period. Much change is due to
China’s four-fold growth in ten years to over 110,000 papers in 2008. Iran,
Brazil and South Korea increased their share. By subject category, UK
output share is 2nd behind the USA in clinical, health, environmental,
mathematics and the social sciences, 3rd in biological sciences and
engineering, 5th in mathematics and 6th in physical sciences. The UK is
strong on publication productivity with 2.26 indexed papers per researcher
•

Citations have risen to 11.8% share of world.

The UK’s share of world citations has risen to 11.8% in 2008 despite the
drop in share of publications. Changes in volume have not affected the
indices of quality. Share for G8 countries other than Germany has dropped
and China’s share for the most recent year remains below 5% of world. UK
share of world citations is 2nd only to the USA in clinical sciences (12.7%),
health sciences (13.8%), biological sciences (12.4%), environmental
(13.6%), social sciences (13.2%) and business (13.7%). It is ranked 3rd in
mathematics (9.7%), ahead of France but behind Germany, and engineering
(7.7%), behind the USA and China. It is ranked 5th in physical sciences
(9.1%). With 13.4 citations per researcher, the UK is ranked 3rd on citation
productivity behind Switzerland and the Netherlands. Counting frequency of
presence in the top three by citation volume in the main fields, the UK is in
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the top three in seven out of the nine areas and second only to the USA.
Japan and France have now dropped out of this indicator while China is the
key new entrant.
•

Citation impact has improved and is highly competitive with the
USA. The UK has 14.4% of the top 1% of most highly-cited papers.

The UK’s average citation impact (1.50) has improved by 14% on the recent
past, compared to an improvement of 8% in last year’s report. It is 2nd in the
G8, ahead of the USA but overtaken by Germany. The comparator group is
led by Switzerland (1.83), Denmark and the Netherlands. China’s impact
seems to be stabilising at around 0.7 world average. The UK maintains high
impact across subject areas. It is ahead of the USA in clinical sciences,
health sciences, biological sciences, and environmental sciences.
In
mathematics, the UK has overtaken the USA but has been passed by
Germany. In physical sciences and engineering, the UK is marginally 3rd to
the USA and Germany. In social sciences, improved coverage has
dampened impact volatility and the UK’s position improves despite the shift
to more non-Anglophone journals.
The UK has 12,776 papers among the world’s most highly-cited 1% for 19992008 with an average impact of 153.2 citations per paper. Its share (14.4%)
compares favourably to the UK average of around 7.9% of world papers and
11.8% of world citations. The UK’s contribution is about 25% of the EU total.

Theme 2 - Collaboration
•

Collaboration is increasing and diversifying. The UK has increased
share with many dynamic and expanding economies and has a high
gain from small European partners.

4

UK publications with a non-UK co-author have increased from 23,800 (33%
of total output) in 1999 to 43,000 (47%) in 2007. The volume of coauthorship with every member of the DBIS comparator group has increased,
typically by a factor of 2-3 but fourfold in the case of China and six-fold with
Iran. Impact gain is less on average now than historically, probably because
of diversification. Papers with the USA, Germany and France have impact
50% higher than the UK research base average. For Brazil, impact is 1.3
times UK average but the greatest returns on collaboration come from
smaller European partners: Switzerland, Denmark and Belgium.

Theme 3 – Research postgraduate training

The ratio of UK researchers to total population has fallen by 2% while
comparator group average is rising by 9%. UK researcher density is only
about 0.7 of comparator group average and the gap between the UK and
France and Germany is growing. The UK was 15th in the comparator group
on availability of researchers in the workforce and its index fell by 4% in
2007. The UK has about 325,000 total R&D personnel compared to about
175,000 of these who are researchers. The relative availability of R&D
personnel in the UK has risen by 4% on the recent past, but the comparator
group average has risen by 7%. Researchers are now scarcer relative to
R&D personnel: the UK has seen a drop from 0.55 to 0.53 researchers for
every R&D worker.

•

Theme 5 – Output productivity

The UK has a rising PhD output volume. Its share is similar to its
output share but has fallen slightly.

PhD output has risen from around 11,000 in 1999 to over 16,000 in 2006.
The UK remains 3rd in the G8 and the comparator group, with an 8.3% share
behind the USA and Germany. The USA shows a steep recent rise from
2004 but its share is down on 1999. In natural sciences, UK PhD output
share is falling but at 9.4% remains above the general average. In social
sciences UK PhD output has increased by 50% since 1999. With 271 PhDs
per million population, the UK is on a rising trajectory to match Germany in
4th place. Relative to the existing researcher population, the UK has
increased its productivity ahead of comparator group average.

Theme 4 – Research workforce
•

Workforce research capacity is below average and falling.

Previous reports have suggested that UK availability of highly skilled people
compared to population and employment is poorer than competitors, but
OECD researcher definitions may engage more with a technology-based
than a knowledge-based economy.
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•

The UK has an exceptionally high level of output productivity.

The UK is 1st in the G8 on publication productivity with almost 32 papers
recorded for every $Bn GDP. It has improved its share of papers compared
to its share of GDP by 6%. On citations per unit GDP, the UK has fallen by
5% against comparator group average but remains 1st in the G8. With 2.51
papers per $million GERD, the UK is not only 1st in the G8 but has risen
from 4th to 3rd in the comparator group as a whole. The UK is 1st in the G8
and 3rd overall in the comparator group although its share of citations
relative to its share of PUBERD has fallen by 8% for 2007. The UK (1.35
cites per HERD) has dropped from 2nd to 3rd in the comparator group,
behind the Netherlands (1.52) and Belgium (1.42) while few other countries
exceed 1.0.
The UK currently produces 9.3% of comparator group PhDs compared to
6.6% of comparator group HERD and has been consistently more
productive. It is gaining on Germany in the G8 and with 2.01 PhDs per
$million HERD has moved up from 5th to 4th place in the comparator group.
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Introduction
This is a report about indicators of the UK’s relative international research
performance in science, engineering, the social sciences and the humanities
and arts. It is the sixth report with these indicators and has undergone
several changes. In 2005, we introduced data covering the Arts and
Humanities. In 2008, the information content, analysis, commentary and
overall structure were modified so that the main themes better reflected the
areas which had been found to be most useful and of greatest interest to
readers and users and tables and charts were simplified to make the
indicators clearer, with explicit statements about outcomes for the UK. This
year, the data content has been developed so that the mapping between
journals and the report subject categories is at a finer level, with some shifts
between subjects as a consequence. Thomson Reuters’ bibliometric data
content is also expanded for all countries with significant additional data in
social sciences and technology.
The Research Footprint® diagrams summarise the outcomes of analyses for
six leading indicators, comparing the research profile of the UK, the G8 and a
number of other leading research economies. The thematic commentary,
following the Footprints, gives a broad overview of the UK’s performance in
terms of the selected indicators.

Background
The objective is to support a system for assessing outputs, outcomes and
impacts related to the Public Service Agreement (PSA) target to ‘improve the
relative international performance of the UK research base’. This target is
challenging. Many studies have indicated that successive advances in
research become increasingly expensive (the “sophistication” factor,
Advisory Board for the Research Councils (ABRC), ‘Strategy for the Science
Base’, 1986) and the costs of improving relative performance rise in parallel.
The Atkinson Review of ‘Measurement of Government Output’ (2005) for the
Office of National Statistics (ONS) affirmed that ‘the measurement of quality
is central to our concerns’. Sir Tony Atkinson recommended that all
assessments of output and productivity should account for this. This is what
DBIS sets out to do, capturing information not only on what the research
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base produces for the Science Budget investment but how its output is
perceived internationally.
The UK is widely acknowledged to be an extremely effective research
performer. It is therefore difficult to improve significantly on this relative level
of achievement. Indeed, it will be difficult in some fields to maintain the UK’s
international status without, for example, additional investment that meets
the growing competition from the technologically specialist research
economies of China, Korea and Singapore. Once again, this year’s report
highlights the impact that China is having as its research base expands.
Until 2002, DIUS (then the Office of Science and Technology (OST), now
part of DBIS) employed a core set of indicators that demonstrated the
position of the UK and reflected effectiveness in the use of research funding.
This report describes an extended basket of indicators based on an original
set first established in 2003. Plurality in an indicator system is a desirable
feature, because over-dependency on any one indicator can be misleading.
A balanced set can take account of differences in the pattern of performance
between research disciplines, the interaction between inputs and outputs and
possible measures of efficiency and effectiveness, and year on year
fluctuations in any one indicator. They also help interpretation by providing a
set of views across different aspects of a national research base.
Assessing excellence is as important as measuring system average. The
peak of research excellence, however defined, includes those highly
innovative outcomes that are most likely to impact on economic
performance. The indicators in this report allow for disaggregation, to throw
light on changing patterns of selectivity and concentration within the UK
science base.
Other countries and communities – such as the EU, the NSF in the USA,
CWTS in the Netherlands and the OST in Paris – already publish reports
about national science and technology indicators on a regular basis. This
report has taken note of the good practice established elsewhere.
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Data and Indicators
Every piece of research data should have three attributes: subject area, time
and location. Each attribute works at varying levels of detail and we need to
identify the best level for analysis. Data about research usually measure
something in one of three primary categories: input (usually financial), activity
(or proxies such as staff numbers) and outputs. Secondary indicators
describe the relationship between them. Sometimes, outputs can be
followed through into outcomes and impacts. The UK indicators include both
primary and secondary indicators and focus on impacts where possible.
They are listed in the table (below) on the “Definition and description of
indicators”.
Bibliometric data play a key part in these indicators. Our work on this and
other contracts has confirmed that there are sound reasons for being
particularly cautious about such data with respect to social science and to
humanities’ and arts’ research (see Background sections after the indicator
pages). At the same time, for the natural sciences, there is also great value
and applicability. Crucially, these data uniquely provide us with international
comparisons of research quality for most countries and by subject area.
The Background sections that come after the indicator data describe the
main data sources, list the range of the DBIS comparator group of countries,
the level of subject disaggregation and the time frames used for
comparisons. There is also a discussion about the significance and
interpretation of bibliometric indicators and some cultural aspects of
publication and citation behaviour in different countries and disciplines.
International comparisons are made across a DBIS comparator group of 25
countries. This includes the full G8 (UK, USA, Canada, France, Germany,
Italy, Japan, Russia); a combination of selected OECD countries and larger
nations from different continents with research bases both similar and
contrasting in structure to the UK; as well as a spread of smaller nations with
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active and rapidly growing research bases with specific strengths. These are
Belgium, Denmark, Finland, Netherlands, Poland, Spain, Sweden,
Switzerland, Australia, Brazil, China, India, Iran, Israel, Singapore, South
Africa, South Korea, and Taiwan. A separate line of analysis for a group of
27 EU countries is also included where feasible and appropriate.
The countries in the DBIS comparator group produce about five-sixths of the
world’s research papers catalogued by Thomson Reuters and a higher
proportion of the most influential of these. A separate ‘world’ ranking is
therefore normally omitted.
Many of the graphs that illustrate performance indicators use short codes for
these countries, for clarity. These codes are linked to their countries in a
table in the Background sections.
Subject disaggregations used in this report employ two systems of
categorisation.
First, there are five main OECD categories (medical
sciences, natural sciences, engineering and technology, social sciences and
humanities [which includes the arts]). Second, subjects are grouped by
publication similarity amongst the underlying disciplines into ten main areas
(Clinical, Health & medically-related subjects, Biological sciences,
Environmental sciences, Mathematics, Physical sciences, Engineering,
Social sciences, Business, Humanities).
International R&D databases have historically focussed on science and
technology and therefore have some deficits in social science and
humanities data. This does affect some analyses, and this is discussed
further in the Background sections.
It should be borne in mind that not all the research indicators used in the
natural sciences are well suited to analysing research performance in the
humanities and arts.
Details of the countries and subjects are given in the relevant part of the
Background section after the indicators.
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Definition and description of indicators
Indicator
number

Description of performance indicator

THEME 1

Bibliometric outputs

1.01

Number and share of world papers

1.02

Number and share of world papers in ten main research
areas

1.03

Papers relative to researchers

System

Thomson Reuters NSI 2008; OECD MSTI 2009-1

1.04

Number and share of world citations

System

Thomson Reuters NSI 200

1.05

Number and share of world citations in ten main
research areas

Main research field

Thomson Reuters NSI 2008

1.06

Citations relative to researchers

System

Thomson Reuters NSI 2008; OECD MSTI 2009-1

1.07

Rank on citation volume in nine main research areas frequency of occurrence in top 3 nations

System

Thomson Reuters NSI 2008

1.08

Proportion and share of uncited papers

System

Thomson Reuters NSI 2008

1.09

Citation impact (citations per paper) relative to world
baselines

System

Thomson Reuters NSI 2008

1.10

Citation impact relative to world baselines in ten main
research fields

Main research field

Thomson Reuters NSI 2008

1.11

Variation and consistency of research strength

System

Thomson Reuters NSI 2008

1.12

Papers in top 1% by citation count

System

Thomson Reuters NSI 2008

THEME 2

Collaboration

2.01

UK co-authorship for select partner countries relative to
total UK co-authorship

System

Thomson Reuters NSI 2008
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Level of disaggregation

Primary data sources

System

Thomson Reuters NSI 2008

Main research field

Thomson Reuters NSI 2008
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Indicator
number

Description of performance indicator

2.02

Impact gain from co-authorship for UK with select
partner countries

THEME 3

Postgraduate research training

3.01

Number and share of OECD PhD awards

3.02

Number and share of OECD PhD awards in five main
research areas

3.03

Level of disaggregation

Primary data sources

System

Thomson Reuters NSI 2008

System

OECD MSTI 2009-1

OECD field of science

OECD RDS 2009-1

PhDs awarded relative to population

System

OECD MSTI 2009-1

3.04

PhDs awarded relative to researchers

System

OECD MSTI 2009-1

THEME 4

Research workforce

4.01

Researchers relative to population

System

OECD MSTI 2009-1

4.02

Researchers relative to workforce

System

OECD MSTI 2009-1

4.03

R&D personnel relative to population

System

OECD MSTI 2009-1

4.04

R&D personnel relative to workforce

System

OECD MSTI 2009-1

4.05

Researchers relative to R&D personnel

System

OECD MSTI 2009-1

THEME 5

Output productivity

5.01

Papers relative to GDP

System

Thomson Reuters NSI 2008; OECD MSTI 2009-1

5.02

Citations relative to GDP

System

Thomson Reuters NSI 2008; OECD MSTI 2009-1

5.03

Papers relative to GERD

System

Thomson Reuters NSI 2008; OECD MSTI 2009-1

5.04

Citations relative to GERD

System

Thomson Reuters NSI 2008; OECD MSTI 2009-1

5.05

Citations relative to PUBERD (GOVERD + HERD)

System

Thomson Reuters NSI 2008; OECD MSTI 2009-1

5.06

Citations relative to HERD

System

Thomson Reuters NSI 2008; OECD MSTI 2009-1
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Indicator
number

Description of performance indicator

5.07

Citations relative to HERD in five main research areas

5.08

PhDs awarded relative to HERD

5.09

PhDs awarded relative to HERD in five main research
areas
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Level of disaggregation

Primary data sources

OECD field of science

OECD RDS 2008-1

System

OECD MSTI 2009-1

OECD field of science

OECD RDS 2008-1
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Research Footprints®
There are over 30 research indicators grouped under five themes. This complex body of data provides an informative and comprehensive view of many aspects of the
comparative international performance of the research base, but it is not readily absorbed. We have illustrated key data via each country’s distinctive Research
Footprint® of international research competitiveness. The figure uses six key indicators and provides a direct graphical comparison of the performance of select
comparator countries with the DBIS comparator group average. The shaded area - the ‘footprint’ - can be compared directly with the lighter line that marks the average
footprint for the group. Each axis measures a specific indicator, with the lowest level of performance (low rank or zero activity) at the origin near the centre and the
maximum value at the outer end of the axis. Footprint area has no statistical significance.
0.02
PUBERD per GDP
Theme: Not included in indicators
Full title: Publicly performed R&D (PUBERD) as proportion of GDP
Description: Volume of publicly funded R&D relative to general economy
1.01
Share of world papers
Theme: Bibliometric outputs
Full title: Number and share of world papers
Description: Relative output volume

1.04 Share of world citations

1.01 Share of world
publications

1.07 Lead citation share
by research field

4.02 Researchers per
thousand workforce

3.01 Share of OECD PhDs

0.02 PUBERD per GDP

1.04
Share of world citations
Theme: Bibliometric outputs
Full title: Number and share of world citations
Description: Esteem measured by share of world citations
1.07
Lead citation share by research field
Theme: Bibliometric outputs
Full title: Frequency in top three for citation share by main research fields
Description: Breadth of research strength
3.01
Share of OECD PhDs
Theme: Postgraduate research training
Full title: Number and share of OECD PhD awards
Description: Highly skilled people: research degree awards
4.02
Researchers per thousand workforce
Theme: Research workforce
Full title: Workforce research capacity
Description: Skilled R&D capacity within national workforce
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Research Footprint® of comparative UK research performance
The Research Footprint® for the UK is compared in the next two pages, first
with other G8 nations and with the pattern for the EU27 as a whole and
second with a set of other leading research nations in the DBIS comparator
group.
The display uses absolute values, not ranked position. The data coverage –
for countries, years and fields – has improved again since last year. This
has identified a number of exceptional performers for particular indicators,
some of which appear to behave inconsistently and may be amended in later
reports. There are also some anomalous values (e.g. those involving
researchers for Italy, various data for Russia).
The dominant position of the USA is reaffirmed in the latest annual analysis,
though its footprint area is changing somewhat. It has declining values for
researchers per thousand workforce and PUBERD per GDP but its PhD
output is now rising sharply. It will continue to be a strong performer across
the board, because of its sheer size, and achieves maximum performance in
share of world citations and lead citation share by field. It is now clearly 2nd
to the EU in share of world papers. Other nations continue to challenge the
USA in terms of efficiency and effectiveness. Its weakest performance is in
public expenditure on R&D as a proportion of GDP where it ranks only 14th of
22 countries.
The EU has no calculated value on indicator 1.07 [which would be a
summation of specific countries rather than an integrated figure] but it would
score as highly as the USA. It has more PhDs than the USA (indicator 3.01).
There is a decline in average PUBERD per GDP (indicator 0.0) and
researchers per workforce (indicator 4.02, where data are occasionally
patchy) following the EU’s eastwards growth into less research-intensive
economies. This effect is balanced, however, by the research dynamism of
Poland and others.
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Although UK share of world papers (indicator 1.01) and citations (indicator
1.04) are under pressure from growing nations including China, the UK’s
performance continues to be excellent, particularly given its modest public
expenditure on R&D, where it ranks 13th. Because it ranks competitively with
the USA in an increasing number of areas, it has a very good position on
average ranking by major research area (indicator 1.07). The UK’s share of
OECD PhD awards (indicator 3.01) closely matches its share of papers, but
the concentration of researchers within its workforce (indicator 4.02) is low by
comparison with competitor countries.
Germany, with its substantial research base, continues to display a wellbalanced overall performance – strong PhD output with good share of papers
and citations. Each of our reports has confirmed that Germany is the major
research competitor for the UK in Europe. In some areas, these two form a
lead sub-group with the USA, but those are joined by China in other areas.
Japan has seen a marked decline in performance on a range of indicators.
Its value for researchers per thousand workforce (indicator 4.02) has
declined, but its public expenditure on R&D as a proportion of GDP is
increasing and may restore its profile. France’s performance once again
tracks group average values closely. Switzerland retains a strong average
bibliometric performance in many fields but in the Research Footprint®
presentation its relatively small research capacity becomes clear.
®
China’s Research Footprint does not yet really reflect the exceptional
growth in the size of its research base, with increasing share of papers and
citations. It now has a presence in lead citation share by field (indicator 1.07)
but on citation impact it appears to be plateauing at a level below world
average. Its exceptional volume growth may be diluting higher impact
activity, but diversification into more research fields may create fresh
impetus.
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Research Footprints® for UK, G8 countries (except Russia) and the EU27
UK

USA

1.04 Share of
world citations

EUROPEAN UNION

1.04 Share of
world citations

CANADA

1.04 Share of
world citations

1.04 Share of
world citations

1.07 Lead
citation share
by research
field

1.01 Share of
world
publications

1.07 Lead
citation share
by research
field

1.01 Share of
world
publications

1.07 Lead
citation share
by research
field

1.01 Share of
world
publications

1.07 Lead
citation share
by research
field

1.01 Share of
world
publications

3.01 Share of
OECD PhDs

4.02
Researchers
per
thousand
workforce

3.01 Share of
OECD PhDs

4.02
Researchers
per
thousand
workforce

3.01 Share of
OECD PhDs

4.02
Researchers
per
thousand
workforce

3.01 Share of
OECD PhDs

4.02
Researchers
per
thousand
workforce

0.02 PUBERD
per GDP

0.02 PUBERD
per GDP

14

0.02 PUBERD
per GDP

17

0.02 PUBERD
per GDP

20

FRANCE

23

GERMANY

1.04 Share of
world citations

ITALY

1.04 Share of
world citations

JAPAN

1.04 Share of
world citations

1.04 Share of
world citations

1.07 Lead
citation share
by research
field

1.01 Share of
world
publications

1.07 Lead
citation share
by research
field

1.01 Share of
world
publications

1.07 Lead
citation share
by research
field

1.01 Share of
world
publications

1.07 Lead
citation share
by research
field

1.01 Share of
world
publications

3.01 Share of
OECD PhDs

4.02
Researchers
per
thousand
workforce

3.01 Share of
OECD PhDs

4.02
Researchers
per
thousand
workforce

3.01 Share of
OECD PhDs

4.02
Researchers
per
thousand
workforce

3.01 Share of
OECD PhDs

4.02
Researchers
per
thousand
workforce

0.02 PUBERD
per GDP
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0.02 PUBERD
per GDP

0.02 PUBERD
per GDP

0.02 PUBERD
per GDP
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Research Footprints® for other leading comparator nations
AUSTRALIA

CHINA

1.04 Share of
world citations

DENMARK

1.04 Share of
world citations

NETHERLANDS

1.04 Share of
world citations

1.04 Share of
world citations

1.07 Lead
citation share
by research
field

1.01 Share of
world
publications

1.07 Lead
citation share
by research
field

1.01 Share of
world
publications

1.07 Lead
citation share
by research
field

1.01 Share of
world
publications

1.07 Lead
citation share
by research
field

1.01 Share of
world
publications

3.01 Share of
OECD PhDs

4.02
Researchers
per
thousand
workforce

3.01 Share of
OECD PhDs

4.02
Researchers
per
thousand
workforce

3.01 Share of
OECD PhDs

4.02
Researchers
per
thousand
workforce

3.01 Share of
OECD PhDs

4.02
Researchers
per
thousand
workforce

0.02 PUBERD
per GDP

0.02 PUBERD
per GDP

77

0.02 PUBERD
per GDP

50

0.02 PUBERD
per GDP

53

SOUTH KOREA

56

SPAIN

1.04 Share of
world citations

SWEDEN

1.04 Share of
world citations

SWITZERLAND

1.04 Share of
world citations

1.04 Share of
world citations

1.07 Lead
citation share
by research
field

1.01 Share of
world
publications

1.07 Lead
citation share
by research
field

1.01 Share of
world
publications

1.07 Lead
citation share
by research
field

1.01 Share of
world
publications

1.07 Lead
citation share
by research
field

1.01 Share of
world
publications

3.01 Share of
OECD PhDs

4.02
Researchers
per
thousand
workforce

3.01 Share of
OECD PhDs

4.02
Researchers
per
thousand
workforce

3.01 Share of
OECD PhDs

4.02
Researchers
per
thousand
workforce

3.01 Share of
OECD PhDs

4.02
Researchers
per
thousand
workforce

0.02 PUBERD
per GDP
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0.02 PUBERD
per GDP

0.02 PUBERD
per GDP

0.02 PUBERD
per GDP
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Thematic commentary
There has been a global increase in the volume of papers indexed by
Thomson Reuters in 2008 compared with prior years. This growth has been
focused outside the G8 nations and increases the proportion of nonAnglophone content. The consequence is that there are exceptional
increases in relative volume for Brazil, India, China and Iran. By contrast, G8
and EU countries exhibit a relative decrease. The UK’s volume growth is
over 10%, which should improve the information content of other indicators.

Theme 1 – Bibliometric outputs
In 2009 the UK published 91,723 papers indexed by Thomson Reuters. The
UK’s share of world publications is down from 9.3% in 1999 to 7.9% in 2008
and similar change for other leading countries is evident. The UK remains
ahead of Germany, which also drops share, while France maintains its
share. The USA has dropped from 34% to 29% of world share over the
period but remains the clear leader. Much of the change is due to China’s
four-fold growth in ten years to over 110,000 papers in 2008. Revised data
indicates it now overtakes the major EU states in 2006, but its rate of
increase is slowing. Japan gains little benefit from data changes and
continues its recent decline. Elsewhere, Iran is now up to near 1% of world
output, from 0.13% in 1999, while Brazil and South Korea double their share
to 2.4% and 2.8%. (Indicator 1.01)
Bibliometric data cover ten main subject areas. In clinical sciences, UK
volume output increased in 2008 to 32,800 papers. UK share has fallen from
9.5% to 8.7% but it remains ranked 2nd in the world behind the USA.
Changes in health sciences’ data emphasise UK strength where output (2nd
to the USA) increased in 2008 to 10.6% share of world total. UK output in
biological sciences grew by 2,000 papers in 2008, or about 9% compared to
the recent past, but comparator group output increased faster and UK share
of world output dropped from 8.4% to 7.6%. Nonetheless, the UK remains
3rd in this subject area, behind the USA and Japan and just ahead of China
and Germany. The UK has a 9.5% share of world output in environmental
sciences and output rose in 2008 by over 20% compared to the recent past.
It remains 2nd behind the USA. In mathematics, the UK increased output to
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5,930 papers in 2008, up by 32% compared to the recent past and remains
at 5th, behind the USA, France, Germany and China. Its share of world
output dropped from 7.3% to 6.8%. In physical sciences, UK output
increased by about 12% compared to its recent average, but this is less than
the comparator group average of over 20%. The UK retains its 6th rank just
behind France. The UK’s engineering output has increased but again by
less than the average for the comparator group so its share of world has
dropped to 6.3% from 7.3% recently, but it has gone up in rank overtaking
Japan to be 3rd behind the USA and China. Database coverage of the social
sciences is much improved. There is a substantial increase in UK output of
about 24% in 2008 compared to the recent average and in line with general
world trends. The UK’s share of indexed articles remains in excess of 12%
of world total and it is ranked 2nd behind the USA. In business, UK output
increased by 29% and it remains ranked 2nd to the USA but world coverage
has changed and UK share of world total drops to 13.1% from a 14.8%
recent average. Despite the coverage change the UK also remains about 3
times the comparator group average in volume.
In clinical sciences Iran (30% recent increase to 0.66% share), Brazil (+30%,
2.16%) and India (+15%, 1.58%) also contribute to the global shift in activity.
Some smaller S E Asian nations continue to grow but not as strongly as in
earlier analyses. In health sciences, China and India both have very strong
growth and Iran has almost doubled its health research output in just two
years. Iran also doubled biological science output over two years and is now
ahead of Singapore and just behind South Africa. China’s biology growth is
also exceptional, even compared to its strong overall expansion, taking it to
23,000 papers in 2008 compared to 4,600 in 2000. China’s mathematics
growth may have plateaued with a relatively small increase on 2007. Iran,
India and Brazil are the only other nations with significantly increased share.
The USA now only just leads in physical science output: its world share is
less than 20% whereas China’s share is up to 18%. India and Brazil have
almost doubled output in the ten years, but Iran has seen a ten-fold increase
in physical science outputs and a five-fold increase in share to 1.3%. Iran’s
engineering output has now grown to 1.6% of world, greater than Belgium or
Sweden and not far short of Russia (1.8%). China’s growth is a major factor
in changing world output and share. China is now at 13% but still well
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behind the USA, with a clear lead at 24.5% of world total. There is some
indication that China’s growth may now be slowing a little as it shifts
investment into other areas. India has less than 4% of world total while
Taiwan and S Korea are both around 5%. (Indicator 1.02)
The UK is very publication productive and has maintained a strong position
(2.26 papers per researcher), 4th overall behind Switzerland (3.37) and the
Netherlands (2.81). It is effectively 1st in the G8 group and well ahead of
Germany (1.38), France (1.34) and the USA (1.06) where productivity is now
less than half that of the UK. (Indicator 1.03)
Because citation count is inevitably lower for recent publications, it is share
rather than volume of citations which is the key index to monitor. Despite a
drop to 7.9% share of world publications (Indicator 1.01), the UK’s share of
world citations has risen to 11.8% in 2008. The share is in line with previous
years, which suggests that the UK’s increased volume of publications has
not been made at the expense of quality. The UK’s rise is matched by that of
Germany, but that of other G8 countries has dropped and China’s share for
the most recent year remains below 5% of world. (Indicator 1.04)
UK share of world citations in clinical sciences has risen to 12.7% and its
lead over the comparator group average has increased. It is ranked 2nd
behind the USA. UK performance in health sciences has improved to 13.8%
of world and it remains 2nd ranked to the USA and well ahead of other G8
economies UK share of world citations in biological sciences, an area of
historic strength, has risen to 12.4% from 11.7% in the recent past and it
remains 2nd behind the USA. The UK and Germany are moving further away
from other G8 nations while China’s share has remained around 4% for the
last three years and its trajectory seems to have slowed. Brazil, however,
has doubled its share from 0.8% in 1999 to 1.6% in 2008. UK share of world
citations in environmental sciences has improved to 13.6% in 2008 and is
again 2nd behind the USA. In mathematics, UK share has risen to 9.7% in
2008; its rank is unchanged ahead of France but behind Germany. Iran has
reached 1.7% of world cites, its highest share in any subject. The UK’s
share of world citations in physical sciences has improved to 9.1% from 8.5%
in the recent past. Although its rank is unchanged it seems certain to pass
Japan in the next year but the USA, China and Germany look likely to
establish a leading group separated from other major research economies.
UK share of world citations in engineering has been sustained and its rank
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remains 2nd behind the USA in the G8 and 3rd overall in the comparator
group. UK share in social sciences has risen to 13.2% in 2008 from 12.2%
in the recent past and it remains 2nd behind the USA. The change in data
coverage is reflected in Germany’s much improved position with a citation
volume similar to that of Canada, but the UK profile is rising despite the more
diverse non-Anglophone journal coverage. By contrast, in business, the UK
share of world citations fell from 15.3% to 13.7% in 2008 but it remains 2nd
behind the USA. The UK’s rank position in humanities is 2nd behind the
USA with Canada in 3rd place. The database has had a strong Anglophone
bias, which is now changing, but the UK still performs powerfully. (Indicator
1.05)
The UK (13.4 citations per researcher, an index of effectiveness) is ranked
3rd behind Switzerland (24.2) and the Netherlands (18.6). This is a marked
rise over last year’s report, perhaps driven by recent research assessment.
The citation count per researcher is rising slowly for the G8 nations, but
France (6.87), the USA (6.91) and Germany (7.82) remain well behind the
UK. (Indicator 1.06)
Counting frequency of presence in the top three by citation volume in the
main fields (excepting humanities), the UK is in the top three in seven out of
the nine areas. The USA is first by volume in all areas. Japan and France
have now dropped out entirely and Canada places only twice while the main
gainer is China which is in the top three in mathematics, physical sciences
and engineering. (Indicator 1.07)
Share of uncited papers has fallen for the UK from 35% to 32% while its total
output has risen, so the increase in volume has not resulted in more marginal
output. Only the USA and the Scandinavian countries have had a smaller
proportion of uncited papers. The UK has a low share of the world total of
uncited papers (7.0% compared to 7.9% of total outputs) placing it 2nd in the
G8, just behind the USA. Only India (48%) and Iran (53%) have a higher
percentage of uncited papers than China (47%). (Indicator 1.08)
The most frequently used index of research performance is that of impact,
measured as citations per paper. Citations accumulate, so the index is
normalised (rebased) relative to world average. The UK has a higher citation
impact (1.50) than it did in 2007 and has improved by 14% on the recent
past, compared to an improvement of 8% in last year’s report. This is more
than the comparator group average. The comparator group is led by
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Switzerland (1.83), Denmark (1.70) and the Netherlands (1.55) but the UK
has improved its ranking to 5th overall. The UK has been consistently in 2nd
in the G8 and has now moved ahead of the USA (1.48) but remains 2nd
because it has been overtaken by Germany (1.52). China’s impact seems to
be stabilising at around 0.7 of world average. (Indicator 1.09)
The UK maintains high impact across subject areas, where account is also
taken of discipline-specific citation rates. In clinical sciences, UK rank in the
G8 has improved. Its average impact (1.46) is now 2nd to Canada and ahead
of the USA. In health sciences, the UK has sustained a G8 lead position and
improved its overall rank. In biological sciences, the UK has steadily
improved in performance (impact 1999 = 1.24, 2008 = 1.62) and is now
ranked 1st in the G8 and 2nd to Switzerland (1.68) in the comparator group.
The UK seems to be increasing its lead over the USA which is 4th behind
Singapore (1.57). In environmental sciences, the UK has moved into a clear
1st in the G8 (impact = 1.43, up from 1.11 in 1999). Germany and France,
which leapt up last year, have fallen back but the USA seems to have halted
its decline. In mathematics, the UK (recent impact = 1.30, 2008 = 1.43) has
overtaken the USA (1.24), but has been passed by Germany (1.28, 1.50) to
remain 2nd in the G8. China appeared in last year’s report to be competitive
with G8 nations but this year it is clear that while it does now have similar
impact to Canada and Japan, those two nations are trailing the rest of the
G8. Iran has improved in impact from 0.66 in 1999 to 1.07 in 2008, similar to
Singapore and close to comparator group average. In physical sciences,
Germany (1.67) and the USA (1.65) have gained slightly to move the UK
(1.63) to 3rd. The differences are obviously marginal. The Netherlands
(1.67) and Denmark (1.64) have impact virtually identical with these three
while Switzerland (1.85) leads. China has a substantial presence but has yet
to show a clear improvement in performance. In engineering, the UK has
steady improvement and is 3rd in the G8, just behind Germany. China’s
impact rose above world average in 2007 and only dipped slightly in 2008.
That puts it on a rising trajectory that will take it past France in the near
future. Iran also performs well, passing India to reach an impact of 1.05 in
2007, dipping in 2008 but not by as much as China. This takes these
countries past both S Korea and Taiwan in engineering research
performance. In social sciences, much improved coverage has dampened
impact volatility seen in earlier reports. The UK’s overall position is not
hugely changed by this data enrichment but despite the shift to more non-
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Anglophone journals it improves on rank within the comparator group, which
has been consistently led by Denmark (1.67) with the USA (1.25) in 2nd. In
business, the UK has a sustained performance and remains in 3rd rank in the
G8. While its position has improved on these data, it is in fact slightly behind
last year’s report on older data. On revised humanities data, with a greater
journal spread, the UK position has moved back on last year’s report.
(Indicator 1.10)
For variety and consistency of research strength, high UK impact is matched
with a consistency across disciplines, placing the country in the upper, righthand part of the charted data. Its impact improves between early (19992003) and late (2004-2008) periods and gains in diversity. The USA has
fallen back on diversity at much the same level of performance, as has
France. Germany has improved slightly but the Netherlands has a marked
gain in consistency. China has also moved up as its research diversity
improves with diversifying investment. Japan has suffered in performance
more than its gain in evenness, suggesting a drop in peak areas. (Indicator
1.11)
Some publications have exceptional citation rates compared to others in their
field. The UK has 12,776 papers among the world’s most highly-cited 1% for
1999-2008 with an average impact of 153.2 citations per paper. It lies 2nd in
the G8 by volume (where the USA is 1st with 51,831) and 3rd by impact
(where Japan is 1st at 157.2). The UK increased its share, at 14.4%
compared to the UK average of around 7.9% of world sources (Indicator
1.01) which reflects its competitive excellence. The USA remains just the
leader on volume compared to the EU (50,451). Although China now has a
baseline output greater than all but the USA, its share of highly cited papers
is less than that of most of the G8. (Indicator 1.12)

Theme 2 - Collaboration
Collaboration is increasing globally. It affects most countries, all research
disciplines and is perceived to have an influence not only on the transfer of
knowledge and know-how but on the potential quality of the research that is
done. The UK has a well-established global presence and has been seen as
an important collaborator for many countries by contributing significantly to
the quality of its partnerships. Co-authorship is used here as a proxy for
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collaboration. It does not cover all types of collaboration but is likely broadly
to reflect other interactions.
UK publications with a non-UK co-author have increased from 23,800 (33%
of total output) in 1999 to 43,000 (47%) in 2007. The volume of coauthorship with every member of the DBIS comparator group has increased,
typically by a factor of 2-3 but fourfold in the case of China and six-fold with
Iran. Most collaboration is with the G8. USA collaboration is constant as a
proportion of UK volume. Collaboration has increased for China (now almost
2,500 papers per year) and India (about 800 papers per year). With Brazil,
co-authorship has risen from 400 to 900 papers per year and with Iran has
grown from 65 papers in 1999 to 385 papers in 2008, now almost as much
as with Singapore. (Indicator 2.01)
Co-authored work tends to be highly-cited work. The analysis shows that
impact gain is less on average now than historically. As the proportion of UK
activity entwined with other countries rises, so lower impact work is drawn
into the analysis. Nonetheless, collaboration gain is often substantial: with
the USA, Germany and France papers have impact 50% higher than the UK
research base average. Collaboration with China and India is of lower impact
but may be important in intellectual gain. For Brazil, impact is 1.3 times UK
average but the greatest returns on collaboration come from smaller
European partners: Switzerland (1.8 times UK average), Denmark and
Belgium. (Indicator 2.02)

The subject categories for research training data are the five main OECD
fields. In medical sciences, UK share is increasing, up from to 8.0% and
doubling volume to 2,821 PhDs in 2006. It remains 4th behind the USA,
Germany and Japan but South Korea is ranked a close 5th and rising. In
natural sciences, UK PhD output has been flat since 2000 and its share is
falling, down to 9.4% in 2006 from 12% in 2001. It remains ranked 3rd
overall. In engineering and technology, UK output is rising up to 2,400 in
2006 but its share has declined to 7.8% although its rank position has
improved because Germany’s output has declined. In social sciences UK
PhD output has increased by 50% since 1999 which places it 3rd to the USA
and Germany. UK share has risen to 7.1%. UK PhD output in the
humanities has also increased by more than 50% per year since 1999 and is
now over 2,200 per year. (Indicator 3.02)
The UK, USA, Germany, and Japan award over 15,000 PhDs per year –
more than twice any other country. By population, Switzerland (436 PhDs
per million people), Sweden (416) and Finland (354) have double the output
of the USA (184). The UK (271 PhDs per million) is on a rising trajectory to
match Germany in 4th place. Relative to the existing researcher population,
the UK has increased its output (Indicator 3.01) so there is growth (9%) on
this index ahead of comparator group average. With a better trajectory than
Germany, the UK is now placed 2nd. The USA produces 38.7 PhDs per
thousand researchers compared to the UK (93.2). (Indicators 3.03, 3.04)

Theme 3 – Research postgraduate training

Theme 4 – Research workforce

Research training capacity is evaluated in terms of absolute output and
relative to both population and researcher numbers in the workforce.

Relative research capacity is measured in terms of researchers and R&D
personnel, and in relation to total population and to the national workforce.
Previous reports have suggested that the UK capacity in this regard – the
availability of highly skilled people compared to population and employment
– is poorer than the comparator group average. However, the OECD
researcher definitions may engage more with a technology-based than a
knowledge-based economy. Other studies suggest that the UK is stronger in
this regard.

Output of highly-trained researchers for the UK has risen strongly in absolute
terms, from around 11,000 in 1999 to over 16,000 in 2006. The UK remains
3rd in the G8 and the comparator group, with an 8.3% share (greater than
share of papers – Indicator 1.01) behind the USA and Germany. The USA
shows a steep recent rise from 2004 but its share is down on 1999. For
most EU countries PhD output growth is numerically small so the UK’s profile
and growth is relatively good. A number of important countries – China,
India, Brazil and Iran – supply no PhD data to OECD. (Indicator 3.01)
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The ratio of UK researchers to total population has fallen by 2% while
comparator group average is rising by 9%. UK researcher density is only
about 0.7 of comparator group average and the gap between the UK and
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France and Germany is becoming more evident. The density of researchers
in the UK workforce is also falling. At the start of the period, the UK was 15th
in the comparator group and 7th ahead only of Italy in the G8. The availability
of researchers in the workforce fell by 4% in 2007 compared to the recent
past and by 8% compared to group average. The relative improvement for
China includes a 500,000 increase in researcher numbers between 2004 and
2007, matching total USA volume. This is three times the actual volume of
UK researchers and implies enormous potential for future development.
(Indicator 4.01, 4.02)
The UK has about 325,000 total R&D personnel compared to about 175,000
of these who are researchers. The relative availability of R&D personnel in
the UK is rising, up by 4% but while the comparator group average has risen
by 7%. The UK, France and Germany are in very similar positions and well
ahead of Italy. The density of R&D personnel in the UK workforce is typical
of the comparator group and stable, placing the UK 13th. The availability of
R&D personnel in the workforce rose by 1% in 2007 compared to the recent
past. The comparator group average, by contrast, has risen by 4% so the
UK’s position fell. China now has about 1.75 million R&D personnel in a
workforce of over 750 million. (Indicators 4.03, 4.04)
Because UK researcher availability is falling (Indicators 4.01, 4.02) and R&D
personnel density is rising (Indicators 4.03, 4.04) so researchers are scarcer
relative to R&D personnel. The UK has seen a drop from 0.55 to 0.53
researchers for every R&D worker. The UK dropped behind EU competitors
over the decade. China appears to have a much better position but the
exceptional proportion of R&D personnel classed as researchers may be an
issue of classification. (Indicator 4.05)

Theme 5 – Output productivity
The UK has consistently been reported to have an exceptionally high level of
output productivity.
The UK is 1st in the G8 on publication productivity with almost 32 papers
recorded for every $Bn GDP. It has maintained its position relative to the
comparator group average and improved its share of papers compared to its
share of GDP by 6%. While the UK position remains strong relative to
France, Germany and the USA, it is now at a similar point to Canada. The
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UK’s record on output means that falling in line with EU economies should
not be seen as any threat so long as impact (Indicator 1.09) remains high.
On citations per unit GDP, the UK has fallen by 5% against comparator
group average. It remains 1st in the G8 but dropped to 8th in the comparator
group as a whole. Both Germany and Italy have improved and only the USA
has lost more share than the UK. (Indicator 5.01, 5.02)
GERD indexes research-specific investment within GDP. The UK, with 2.51
papers per $million GERD, is not only 1st in the G8 on output per unit GERD
but has risen from 4th to 3rd in the comparator group as a whole. UK output
relative to GERD has fallen, by less than for other countries. On citations per
GERD, an index which inevitably falls over time, the UK has dropped by 5%
against comparator group average. Nonetheless, it remains 1st in the G8
and 4th in the comparator group. The UK’s position has fallen by less than
the USA. (Indicators 5.03, 5.04)
PUBERD is public sector R&D expenditure within GERD. The UK is 1st in
the G8 and 3rd overall in the comparator group. Its share of citations relative
to its share of PUBERD has fallen by 8% for 2007 compared to the recent
past but this is actually an improvement on 2006. The UK retains a clear
lead among G8 nations and a slight decline, due to rapid UK PUBERD
growth, seems to have halted. HERD is higher education R&D within
PUBERD. UK share of citations relative to HERD has declined against the
comparator group average by about 11% but it leads the G8. The UK (1.35
cites per HERD) has dropped from 2nd to 3rd in the comparator group,
behind the Netherlands (1.52) and Belgium (1.42) while few other countries
exceed 1.0. (Indicators 5.05, 5.06)
The subject categories for financial data are the five main OECD fields.
HERD is expected to increase while citation counts decrease in more recent
years. There has been some revision of the mapping between citation data
and OECD categories. In medical sciences, the UK has improved in relative
performance. It is 2nd to Russia in the G8, but Russia’s HERD is
anomalously low. UK rank within the comparator group has improved. In
natural sciences, the UK declined marginally against the comparator group
average and is now ranked 5th instead of 4th. Where data for the USA and
Germany are available, the UK outperforms both. In engineering, UK
change in performance is in line with the comparator group average and it
has risen to lead the G8. In social sciences, the UK performs substantially
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better than the comparator group average. While there may be an
Anglophone bias in the data, the UK has improved against that average and
is 1st in the comparator group. In humanities, the UK performance is in line
with the comparator group average and it remains 1st in the comparator
group. (Indicator 5.07)
The UK currently produces 9.3% of comparator group PhDs compared to
6.6% of comparator group HERD and has been consistently more
productive. It is 2nd to Germany in the G8, but Germany’s lead has
declined. The UK (2.01 PhDs per $million HERD) has moved up from 5th to
4th place in the comparator group behind Poland (6.81, but anomalously
under-funded) and South Korea (2.48) as well as Germany. The USA (1.37)
remains relatively inefficient on PhD output. (Indicator 5.08)
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OECD data for PhD awards and for HERD at main field category level are
patchy for many countries. For the available data, the UK’s rank has
improved in medical sciences. In natural sciences, UK output productivity is
good and rank within the comparator group has improved in line with
Germany and well ahead of the USA. In engineering, UK productivity is
better than comparator group average and its rank has improved. In social
sciences there are data for only 6 countries. UK productivity is better than
comparator group average and has risen ahead of that average, with rank
improving to 2nd behind only Poland. In humanities, the UK is well above
the average for the six comparator countries for which data are available.
(Indicator 5.09)
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Indicator summary pages
The body of this report is a page by page summary of the detailed quantitative analyses for each indicator. Each page follows a similar pattern within a layout updated
from previous years. Additional explanatory notes are in the Background section at the end of this document.
•

Table of key results (actual values and ranked performance among comparators) for the latest year for which data are available and the average value for the
previous five years. The Table shows performance relative to comparator group average and ranked UK performance against G8 nations and the comparator
group generally. Also shown is the UK share of group (sometimes world); for ‘relative’ indicators (where one measure is expressed relative to another) this
becomes (UK share of group in measure A) / (UK share of group in measure).

•

Charts of data for UK and competitors (usually G8 and occasionally others where data are sparse for UK countries) showing trends.

•

Description of and commentary on the indicator.
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Commentary

between last year and recent
There has been an exceptional global increase in the volume of papers indexed in 2008
compared with prior years. This growth has been focussed outside the G8 nations and
increases the proportion of non-Anglophone content. The consequence is that there
are exceptional increases in relative volume for Brazil, India, China and Iran. By
Text may include
contrast, almost all G8 and EU countries exhibit a marked relative decrease. All
nations have increased their absolute indexed output. The UK’s volume growth is over
10%, which should improve the information content of other indicators, but its share of
world is down from 9.3% in 1999 to 7.9%.
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The decline in share for leading countries is evident. The USA (not shown) has dropped
from 34% to 29.5% of world over the period but remains a clear leader. The spectacular rise
of China - a four-fold growth in ten years - is accentuated by database changes. Revised
data indicates it now overtakes the major EU states in 2006, but its rate of increase is
commentary
on additional issues arising from data or indicators
slowing. The UK remains ahead of Germany, which also drops share while France
maintains its share. Japan gains little benefit from data changes and continues its recent
decline. Elsewhere, Iran is now up to near 1% of world output, from 0.13% in 1999, while
Brazil and South Korea double their share to 2.4% and 2.8%.
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Number and share of world papers
Chart 1.01 Share of world papers
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There has been an exceptional global increase in the volume of papers indexed in 2008
compared with prior years. This growth has been focussed outside the G8 nations and
increases the proportion of non-Anglophone content. The consequence is that there
are exceptional increases in relative volume for Brazil, India, China and Iran. By
contrast, almost all G8 and EU countries exhibit a marked relative decrease. All
nations have increased their absolute indexed output. The UK’s volume growth is over
10%, which should improve the information content of other indicators, but its share of
world is down from 9.3% in 1999 to 7.9%.

The decline in share for leading countries is evident. The USA (not shown) has dropped
from 34% to 29.5% of world over the period but remains a clear leader. The spectacular rise
of China - a four-fold growth in ten years - is accentuated by database changes. Revised
data indicates it now overtakes the major EU states in 2006, but its rate of increase is
slowing. The UK remains ahead of Germany, which also drops share while France
maintains its share. Japan gains little benefit from data changes and continues its recent
decline. Elsewhere, Iran is now up to near 1% of world output, from 0.13% in 1999, while
Brazil and South Korea double their share to 2.4% and 2.8%.

Commentary
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1.02.01 Number and share of world papers in ten main research areas
Chart 1.02.01 Share of world clinical papers

Table 1.02.01 Number of clinical papers

UK papers
Group average papers
UK / Group average
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average
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value
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Amended mapping has shifted output from clinical to health sciences. The volume of
UK output in clinical sciences increased in 2008 over recent years, from 29,000 to
32,800 papers. This has not kept pace with global growth, which has expanded by
almost a quarter in 2008 over the average for the recent past (2003-2007). The UK’s
share of the world total has fallen from 9.5% recently to 8.7% but it remains ranked 2nd
in the world behind the USA. Most European countries have fallen slightly in world
share, while the USA dropped to 32% from around 33.5% recently.

Canada is one of the few G8 countries to sustain its share, while the UK and Germany show
a marked drop in 2008. France exhibits a longer-term slight decline and Japan a more
sustained fall. China’s rise is substantial; it remains behind the other charted nations in this
subject area but the annual rise is increasing while it plateaus in some other fields. Iran
(30% recent increase to 0.66% share), Brazil (+30%, 2.16%) and India (+15%, 1.58%) also
contribute to the global shift in activity. Some smaller S E Asian nations continue to grow
but not as strongly as in earlier analyses.
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1.02.02 Number and share of world papers in ten main research areas
Table 1.02.02 Number of health & medically-related papers

UK papers
Group average papers
UK / Group average
UK rank within Group

Recent
average
(2003-2007)

Current
value
(2008)

Current
relative to
Recent

11,202
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Amended mapping has shifted some output to health from clinical sciences. The
changes emphasise the UK’s strength in health sciences with a greater volume than
shown in previous reports. Its output has increased in 2008 over the recent past by
28% but even this exceptional growth is less than the comparator group average in this
important socio-economic area. Nonetheless, the UK’s share of world output is well
ahead of the research base average (10.6% cf 7.9%).

Growth in health sciences research is markedly patchy, with no region showing consistent
growth. In the EU, France and Spain have grown while Scandinavian nations have slipped
back slightly. South Korea has also expanded markedly while Singapore has not. China
and India both have very strong growth and Iran has almost doubled its health research
output in just two years.
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1.02.03 Number and share of world papers in ten main research areas
Chart 1.02.03 Share of world biological sciences papers

Table 1.02.03 Number of biological sciences papers

UK papers
Group average papers

Recent
average
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value
(2008)
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relative to
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The UK’s output in biological sciences grew by 2,000 papers, or about 9% in 2008
compared to the recent past. However, comparator group output increased faster and
the UK’s share of world output dropped from 8.4% to 7.6%. Nonetheless, the UK
remains 3rd in this subject area, behind the USA and Japan and just ahead of China
and Germany. Iran also doubled its output over two years (to 2,205 papers in 2008)
and is now ahead of Singapore (1,406) and just behind South Africa (2,401).

China’s growth in this area is exceptional, even compared to its strong overall expansion.
The curve is extraordinary, taking it from half of Italy’s volume to rank 4th in ten years. The
increase in share in successive years has been + 0.6% of world total, then + 0.75%, + 0.9%,
+ 0.65%, and + 0.85% to 23,000 papers in 2008 compared to 4,600 in 2000. It overtook
India in 2002 and now has twice that country’s volume. The combined EU share of world
has dropped to 33% from 36% over the decade.
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1.02.04 Number and share of world papers in ten main research areas
Chart 1.02.04 Share of world environment papers

Table 1.02.04 Number of environment papers

UK papers
Group average papers

Recent
average
(2003-2007)
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value
(2008)
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relative to
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The UK has an above average share of output in environmental sciences where it has
had a strong historical position. Its output rose in 2008 by over 20% compared to the
recent past but its share of world output has been falling, down to 9.5% from 10.4% as
other nations have expanded their research activity. Nonetheless, the UK remains 2nd
by rank behind the USA. European activity is sustained in this area, around 40% of
world total.

The graph makes clear the effect of China’s growth in reducing the relative share of other,
established nations. China has shot past the rest of the charted nations and is now at 8.9%
just behind the UK in output share. This is three times its share of output in 1999. While
other growing nations are also increasing their environmental research activity, most are
doing so at around 10% absolute volume per year.
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1.02.05 Number and share of world papers in ten main research areas
Chart 1.02.05 Share of world mathematics papers

Table 1.02.05 Number of mathematics papers

UK papers
Group average papers
UK / Group average
UK rank within Group
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Recent

4,488

5,930

+32%

2,704

3,752

1.66

1.58

5

5

UK rank within G8

4

4

UK share of world

7.3

6.8

+39%
-5%

Ù
Ù
-7%

16
14
Percentage share of world

3<%

12

UK
USA

10

CAN

8

FRA
DEU

6

ITA

4

JPN
CHN

2
0
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Data: Thomson Reuters. Analysis: Evidence

Data: Thomson Reuters. Analysis: Evidence

Amended mapping has shifted some output to mathematics from other sciences. The
UK shows a major increase in output to 5,930 papers in 2008, up by 32% compared to
the recent past. This is not much less than the comparator group average growth. The
UK’s rank remains at 5th, behind the USA, France, Germany and China. Its share of
world output dropped from 7.3% to 6.8%.

The growth of China is this area has been strong, although it had a high initial base and
other subjects have grown relatively more. It may now be reaching a plateau with a much
smaller increase on 2007 than in previous years. Iran, India and Brazil are the only other
nations with significantly increased share but the comparator group average has increased
showing broad world expansion in the mathematical sciences.

Commentary

© Evidence Ltd, 2009

27

1.02.06 Number and share of world papers in ten main research areas
Chart 1.02.06 Share of world physical sciences papers

Table 1.02.06 Number of physical sciences papers

UK papers
Group average papers
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average
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value
(2008)

Current
relative to
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The UK’s share of papers in physical sciences has increased by 2,500, about 12%,
compared to recent average. This is less than the comparator group average of over
20% but the UK retains its 6th rank just behind France as the G8 have generally fallen
compared to world. Although the USA still leads, its world share is now less than 20%
whereas China’s share is up to 18% and has increased by over 1% of world average
each year. On this trajectory it will overtake the USA next year.

The graph makes clear the effect of China’s growth in reducing the relative share of other,
established nations. China, with a well developed base in physical sciences, started the
decade ahead of some G8 countries. With a four-fold growth, it has now shot past the rest
and is 2nd behind the USA. India and Brazil have almost doubled their output in the ten
years, but Iran has seen a ten-fold increase in physical science outputs and a five-fold
increase in share to 1.3%.
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1.02.07 Number and share of world papers in ten main research areas
Chart 1.02.07 Share of world engineering papers

Table 1.02.07 Number of engineering papers

UK papers
Group average papers
UK / Group average
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The UK’s engineering output has increased (+950 papers, +7%) by rather less than the
average for the comparator group (+22%). Its share of world has dropped to 6.3% from
7.3% recently, but it has gone up in rank overtaking Japan to be 3rd behind the USA
and China. Iran’s engineering output has now grown to 1.58% of world, larger than
Belgium or Sweden and not far short of Russia (1.8%). The smaller Asian economies
are larger but have grown much less recently.

China’s growth is a major factor in changing world output and share. China is now at 13%
but still well behind the USA with a clear lead at 24.5% of world total. There is some
indication that the rapid growth earlier in the decade may now be slowing a little, though still
considerable, as China shifts investment into other areas. India has less than 4% of world
total while Taiwan and S Korea are both around 5%, similar in volume to some G8
economies.
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1.02.08 Number and share of world papers in ten main research areas
Chart 1.02.08 Share of world social science papers

Table 1.02.08 Number of social science papers
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Database coverage of the social sciences is much improved. There is a substantial
increase in UK output of about 24% in 2008 compared to the recent average and in line
with general world trends. The UK’s share of indexed articles remains in excess of 12%
of total and it is ranked 2nd behind the USA. The USA’s share has dropped by 4% to
45.8%, reflecting the more diverse regional coverage of the data.

Changes in world share have been very variable, with some EU countries such as France,
Germany and Spain showing a marked increase while others such as Denmark are little
changed. Brazil has increased by over 50% share to 1.5% compared to China static at
1.89%. Taiwan is also unchanged while S Korea rises by almost 50% in volume and a
quarter in share. India’s recorded social science output remains tiny, at fewer than 500
papers.
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1.02.09 Number and share of world papers in ten main research areas
Chart 1.02.09 Share of world business papers

Table 1.02.09 Number of business papers

UK papers
Group average papers
UK / Group average
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The UK’s output in business research has increased by 29% and it remains ranked 2nd
to the USA but world coverage has changed and its share of world total drops to 13.1%
from a 14.8% recent average. Despite the coverage change the UK also remains about
3 times the comparator group average in volume.

This is not a major area for China but its output is now greater than that of Italy and similar to
that of France. Germany has seen a very big increase in recorded output this year taking it
ahead of Canada, presumably a quirk of database change. Generally, EU coverage is much
improved and several other countries see a rise of as much as 50% recorded volume. Total
EU coverage is up to 10,800 – close to the USA’s traditionally strong hold on this subject
area at 11,000 papers.
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1.02.10 Number and share of world papers in ten main research areas
Table 1.02.10 Number of humanities papers

UK papers

Chart 1.02.10 Share of world humanities papers
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Database coverage of the humanities is much expanded and indexed volume has
increased. The UK volume indexed by Thomson Reuters now is about twice that
reported last year (1,543 for 2007) while the comparator group average is trebled (up
from 367). This may increase confidence in the figures. The USA is down to 37% of
world output, from over 50% in 2003, and is overtaken by the EU which is up to 38%.
Coverage around the world is dynamic, with Taiwan doubling volume and Singapore
dropping.

The graph confirms that the general trend in humanities output is for country share to be
fairly stable, despite the improved coverage, so the balance across countries has not
changed dramatically although the language mix is certainly more diverse. Many countries
are represented by fewer than 100 papers per year, including India, Denmark and Poland
while Brazil has only 53 papers in 2008. Bibliometric indicators remain of inevitably limited
value in this subject area.
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Papers relative to researchers
Table 1.03 Share of papers relative to share of researchers

UK papers per researcher
Group average papers per researcher
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average
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The volume of papers published compared to the number of researchers behind those
papers can be seen as one aspect of research competiveness. The UK has
maintained a strong position on this indicator having now recovered from a slight
decline earlier in the decade. It is placed 4th overall behind Switzerland (3.37 papers
per researcher) and the Netherlands (2.81). [Italy is 3rd but staff data for Italy are
anomalous (see Information section)].

Germany (1.38 papers per researcher), France (1.34) and the USA (1.06) are below the
comparator group average. The USA’s productivity is now less than half that of the UK and
it ranks consistently 6th amongst the G8. EU productivity (1.40) is higher, boosted by
leading countries including the UK. China’s productivity has risen from 0.2 to 0.3 over the
decade, where the index is affected by the very large national workforce. There are no
workforce data for Brazil, India or Iran.
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Number and share of world citations
Chart 1.04 Share of world citations

Table 1.04 Total citations
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The number of citations is inevitably fewer in recent years so citation share is the
critical index. Despite a drop to 7.14% share of world publications (Indicator 1.01), the
UK’s share of world citations has risen. It has an increase on the value for the recent
five years (11.2% of world) to 11.8% in 2008. It has improved on volume for the latest
year relative to the comparator group average. It therefore now has a much greater
share of citations than publications. The share is in line with previous years, which may
suggest that the increased volume of recorded publications for the UK has not been
made at the expense of quality.

The UK’s rise in share (to 11.78% of world) is matched by that of Germany (11.44%), which
has been progressively edging closer to the UK since 2000. Japan’s share (7.0%) and that
of other G8 countries has dropped and China’s share for the most recent year has fallen (to
6.6%) despite the increase in output. The USA’s citation share is down from around 49% in
1999 to 43.6% in 2008. Brazil (up from 0.81% in 1999 to 1.6% in 2008), India (0.97% to
2.0%), Iran (0.09% to 0.56%), and South Africa (0.33% to 0.63%) all show a substantial
relative improvement. Singapore, South Korea and Taiwan are all still above 1999 levels but
2008 shows little gain or even a slight fall on 2007.
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1.05.01 Number and share of world citations in ten main research areas
Chart 1.05.01 Share of world citations to clinical papers

Table 1.05.01 Total citations to clinical papers

Citations to UK papers
Group average citations
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UK rank within Group

Recent
average
(2003-2007)

Current
value
(2008)

Current
relative to
Recent

340,744

25,256

-

143,086

10,512

-

2.38

2.40

+1%

2

2

UK rank within G8

2

2

UK share of world

11.9

12.7

Ù
Ù
+7%

14
12
Percentage share of world

&,7

UK

10

USA

8

CAN
FRA

6

DEU
ITA

4

JPN
CHN

2
0
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Data: Thomson Reuters. Analysis: Evidence

Data: Thomson Reuters. Analysis: Evidence

The number of citations is inevitably fewer in recent years so citation share is the
critical index. The UK’s share of world citations in clinical sciences is higher in 2008
than in the recent past (12.7% cf 11.9%). The UK’s lead over the comparator group
average has further increased. The UK is ranked 2nd behind the USA. Germany has
plateaued slightly but remains well ahead of other G8 countries although Canada has
picked up markedly this year.

China’s rise continues albeit at a slightly lower rate than in recent years. Japan, however,
has suffered a further, possibly slightly steeper, decline. India continues to attract less than
1% of world citations in this subject area but Brazil is now up to 1.58%, which is of the same
order as Denmark and Finland.
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1.05.02 Number and share of world citations in ten main research areas
Chart 1.05.02 Share of world citations to health & medicallyrelated papers

Table 1.05.02 Total citations to health & medically-related
papers
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The number of citations is inevitably fewer in recent years so citation share is the
critical index. The UK’s performance is broadly maintained despite the considerable
shifts in the assignment of journals to this subject area. It remains 2nd ranked to the
USA and well ahead of other G8 economies with 13.8% of world citations, up from
12.9% in the recent past. The EU remains at about 40% of world citation share and the
USA at about 50%. Several EU countries have increased share so the net position
may indicate increased collaboration.

China has not greatly increased its citation share in health sciences over the last four years
and it remains slightly below 3% of total. India has similarly levelled out at less than 1.5%
whereas Brazil has doubled its share to nearly 2%. Russia’s share of world cites is now the
lowest in the comparator group, at less than 0.25% compared to 0.38% for Iran, up from
0.08% in 1999.
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