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WoS or Scopus?
The state of Finnish scientific research at the start of the 2010s according to
international citation data

This report describes the state of, and developments in, Finnish scientific research in the
period 2000-2010. The report was produced with reference to publication and citation
data in the Thomson Reuters’ Web of Science (WoS) and Elsevier’s Scopus databases. An
appendix also contains a comparison of the data.

The WoS and Scopus databases mainly give a similar impression of developments
in Finnish science. The number of Finnish publications rose by a quarter in the last
decade. Over the three-year period 2008-2010, the number of publications according
to WoS was 29,000, and, according to Scopus, around 30,000. These are publications
that include at least one author representing a Finnish research organisation (non-
fractionalised figures). If co-publications are fractionalised according to the number of
the countries of the writers contributing to them, Finnish writers account for 20,500
and 21,600 of all publications respectively (fractionalised figures). The fact that the
number of non-fractionalised publications has grown faster than the number of
fractionalised ones shows how Finnish publications are increasingly appearing as a result
of international cooperation in research.

Despite the increase in the number of publications, Finland’s contribution to global
scientific publications has declined. According to the WoS data, it accounted for
0.71% in the period 2000-2002, but between 2008 and 2010 it was just 0.57%. The
corresponding figures from Scopus are 0.69% and 0.53%. This decline is partly due to
the rapid growth in the number of global publications, especially since China and India
are now a greater presence in the market for scientific publications than before.

According to WoS, Finland’s citation and the Top10 index have started to rise again,
having shown a downward trend in the early 2000s. The citation index calculated
with reference to Scopus data, meanwhile, is rising moderately, though steadily, and
the Top10 index indicates a rise in the mid-2000s. The citation index is a reflection of
the international impact of research. The Top10 index, for its part, indicates whether
the research conducted by an examined unit (country, university, research institute)
achieves a share among the total number of publications of the 10% that are cited most.
Both indicators in this report are so structured that an examined unit is well placed in
an international comparison if the indicator attains a value that is greater than 1. The
upward trend in indicator values would suggest that Finnish science is moving in a



positive direction, but that is at least partly influenced by structural changes in progress
in global data,

the most significant of which are the increase in contributions from China and India
and the decrease in those made by the United States.

The greatest changes to publication numbers, if examined for each main scientific
discipline, are the smaller contribution on the part of medical and health sciences and the
greater one made by the social sciences. The citation indices for disciplines have reflected
the general trend in the citation index. The agricultural and forestry sciences and medical
and health sciences are faring the best. The impact of biological and environmental
sciences, natural sciences and engineering and technology also exceeds the world average.
The citation index for social sciences is below the world average.

Viewed from the perspective of research organisation type, it is universities that
produce the majority of publications. They accounted for two-thirds (WoS)/three-
fifths (Scopus) of all Finnish fractionalised publications. Publications by state research
institutes and university hospitals both account for a good tenth of the total number of
publications. Other more notable organisations that publish include hospital districts
and companies. Universities of applied sciences, however, account for less than 1% of
all publications. By the end of the decade, all the research organisation types apart from
companies had a citation index above the world average

The highest values on the citation index for individual research organisations that are
biggest in terms of number of publications were obtained by the National Institute for
Health and Welfare, Kuopio University Hospital and the University of Helsinki.

In a comparison of OECD countries Finland’s position had declined, although both
its citation index and Top10 index positions were slightly stronger in the period 2008-
2010 than they had been in the early part of the decade. At the start of the 2000s,
Finland was in 8th position on the WoS citation index and 9th on the Top10 index.
The corresponding positions in the most recent period were 13 and 14. The Scopus data
showed Finland’s position as 9th place on both indices at the start of the 2000s and 13
and 12 on the citation index and Top10 index respectively in the most recent period.

Almost half of the Finnish publications in the period 2008-2010 were produced
in collaboration with foreign research organisations. The share of international
co-publications grew in the 2000s in all scientific disciplines. Collaboration has a
particularly important role to play in the natural and medical sciences. The share of
international co-publications in the humanities is significantly lower than with other
disciplines.

From the perspective of the main scientific disciplines of Finnish research
organisations, the indication is that the University of Helsinki is the leader in all
disciplines as regards numbers of publications, with the exception of engineering and
technology and natural sciences. It is Aalto University that produces the greatest number
of publications in the field of technology. According to WoS, Aalto University also
produces almost as many publications on natural sciences as the University of Helsinki,
and even more, according to Scopus. In the area of medical and health sciences, the
University of Helsinki shares the leading position with the Helsinki University Central
Hospital.

According to the WoS data, the highest values on the citation index for the impact
made by research were received by the University of Helsinki together with Aalto



University and the University of Jyviskyld in natural sciences. The highest citation index
value for biological and environmental sciences was obtained by the National Institute
for Health and Welfare. In engineering and technology, Abo Akademi University,
Aalto University and the University of Oulu were in first place. On the citation index
for medical and health sciences, the highest values were obtained by the National
Institute for Health and Welfare, the University of Oulu, Turku University Hospital, the
University of Eastern Finland and Helsinki University Central Hospital. MTT Agrifood
Research Finland held first position in agricultural and forestry sciences, and Aalto
University and the University of Turku in social sciences.

The Scopus citation index gives first place in natural sciences and biological and
environmental sciences to the University of Helsinki, in engineering and technology
to Abo Akademi University and Aalto University, in medical and health sciences to
the National Institute for Health and Welfare and the University of Eastern Finland,
and in social sciences to the University of Turku, the University of Jyviskyld and Aalto
University.



Abstract 3
Introduction 7
The state of Finnish scientific research in 2010 according to the Web of Science 9
Total number of Finnish publications and their international impact 9
Trend by scientific discipline 10
Research organisations 12
Finland's position in an international comparison 14
Finnish science 15
Research organisations by main scientific discipline 16
The state of Finnish scientific research in 2010 according to Scopus 19
Total number of Finnish publications and their international impact 19
Trend by scientific discipline 20
Research organisations 21
Finland’s position in an international comparison 24
Internationalisation of Finnish science 25
Research organisations by main scientific discipline 25
Web of Science and Scopus: comparison of results 28
Coverage 28
Citation and Top10 index 30
Appendix Tables 34
Appendix Table 1 b (WoS). Shares of research organizations of Finnish publications

in the years 2000-2010 34
Appendix Table 2 a (WoS). Relative citation indices by research organizations and disciplines

in the years 2000-2010 39
Appendix Table 3 a (WoS). Share of international co-publications of all publications by research
organizations in the years 2000-2010 44
Appendix Table 1 b (Scopus). Shares of research organizations of Finnish publications

in the years 2000-2010 45
Appendix Table 2 b (Scopus). Relative citation indices by research organizations and disciplines

in the years 2000-2010 51
Appendix Table 3 b (Scopus). Share of international co-publications of all publications by

research organizations 57
Appendices

Appendix 1. Classification of disciplines 59
Appendix 2. Research organisations by organisation type 66
Appendix 3. The data sets and data processing 67



This report describes the state of, and developments
in, Finnish scientific research in the period
2000-2010. The aim is also to compare the data
sets in WoS with those in Scopus. The report was
compiled by a working group set up by the Ministry
of Education and Culture. The working group
consisted of:

- Olli Poropudas, Ministry of Education and Culture

- Anu Nuutinen, Academy of Finland

- Janne Polonen, Federation of Finnish Learned Societies
- Yrjo Leino, CSC — IT Center for Science Ltd

- Paula Mikkonen, National Library of Finland

- Hanna-Mari Puuska, CSC — IT Center for Science Ltd

The report is based on the publication and

citation data in the Thomson Reuters’ Web of
Science (WoS) and Elsevier’s Scopus databases.
Both databases contain references to millions of
scientific publications, such as the publication’s
name, its authors, their afhliations (information
on the research organisation an author works for),
the disciplines a publication represents, the type of
publication, the year it appeared and the sources
used. This information serves to calculate indicators
that can be used to assess the scope and impact

of the scientific publishing activity of research
organisations.

Publications cited in the WoS and Scopus
databases cover several hundred scientific fields.
In this report, however, they are grouped into seven
main scientific disciplines (see Appendix 1 for the
classification). They are

- natural sciences

- biological and environmental sciences
- engineering and technology

- medical and health sciences

- agricultural and forestry sciences

- social sciences

- the humanities

The numbers of publications shown and the
citation indices are generally based on fractionalised
publication numbers. Non-fractionalised
publications refer to publications whose author
represents at least one examined unit (country,
university, research institute). The fractionalised
publication number is obtained by dividing co-
publications among the participating units.'

The scientific impact of the publishing activity of
a research unit (e.g. a research organisation, a main
scientific discipline) is represented in the relative
citation index®. The relative citation index gives a
picture of the international impact that the research
has had. It is calculated by dividing the number of

1 For the applications undertaken with regard to the different examined units, see Appendix 3.
2 In chapters 2, 3 and 4 the shorter concept of the citation index is used instead of relative citation index.



citations for a publication by the average number

of citations for all publications for the discipline in
question. If a publication attracts as many citations
as the average for that field, its citation index will
have a value of 1. If the number of citations is
greater than the average, the citation index value will
be greater than 1. If the number of citations is below
the average for the field, the citation index will have
a value less than 1. A publication is regarded as
having a greater impact the more its value exceeds
the average citation value for the field.

An examined unit whose relative citation index
is high also always releases publications that have
no citations whatsoever. Equally, a unit with a low
relative citation index may employ research groups
that repeatedly publish a large number of articles
that attract citations. To assess the contribution
made by these top publications, the 70p10 index
is used. The Top10 index indicates whether the
research conducted by a unit achieves a share
corresponding to the total number of publications
for that unit of the 10% that are cited most. As with
the relative citation index, a Top10 index value of
1.0 also means that the share of top publications
in the research unit’s output is equal to the world
average, and index values greater than 1.0 mean that
the share of top publications in its output is greater
than 10%.?

Research units are examined by research
organisation and research organisation type
(Appendix 2). Research organisation types are the
following:

- universities

- universities of applied sciences
- state research institutes

- university hospitals

- other hospital districts

- companies

Of these research organisation types, it is universities,
state research institutes, and university hospitals
that are examined in more detail here. For other
organisation types, only the publication numbers are

3 For more details, see Appendix 3.

given. With respect to indices that reflect impact,
no results are reported if the unit being analysed
does not produce more than 100 publications in
total in the three-year period covered (see appended
tables). This is because the indicators for small units
can fluctuate greatly from one year to the next, for
example when one publication among a whole group
attracts a large number of citations.

The state of Finnish scientific research in 2010
is examined with reference to the Web of Science
in chapter 2 and Scopus in chapter 3. In chapter
4, the pictures provided by the data are compared.
Appendix 3 contains a more detailed description of
the data processing methods employed.
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2 The state of Finnish scientific research
in 2010 according to the Web of Science

Total number of Finnish publications figures). If co-publications are divided according to

and their international impact the number of the countries contributing, Finnish
contributions account for 17,600 and 20,500 of all
The number of Finnish WoS publications rose publications (fractionalised figures). The fact that
steadily in the past ten years (Figure 2.1). Over non-fractionalised figures have grown faster than
the three-year period 2000-2002, the number of fractionalised figures is a reflection of the ever greater
publications was around 23,000, but in the period number of Finnish publications that are being released

2008-2010 it was around 29,000 (non-fractionalised in the context of international co-publications.
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Figure 2.1. Trend in the number of Finnish publications in the period 2000-2010 according to WoS.



Despite the increase in the number of
publications, Finland’s contribution to global
scientific publications has declined (Figure 2.2).

It accounted for 0.71% in the period 2000-2002,
but between 2008 and 2010 it was just 0.57%.

This decline is partly due to the rapid growth in

the number of global publications, especially since
China and India are now a much greater presence

in the market for scientific publications. Finland’s
citation and Top10 indices have started to rise again,
having shown a downward trend in the early 2000s
(Figure 2.3). The upward trend in indicator values
would suggest that Finnish science is moving in

0,80

a positive direction, but this is also influenced by
structural changes in global output.

Trend by scientific discipline

TExamined on the basis of scientific discipline,
most publications are on the subject of medical and
health sciences, which accounted for 32% of all the
publications registered by Thomson Reuters in the
three-year period 2008-2010 (Figure 2.4). Other
major disciplines mentioned in this data and in the
classification of scientific disciplines used are natural
sciences and  biological and environmental sciences.
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Figure 2.2. Finnish share of world publications 2000-2010 according to WoS, % (fractionalised publications)
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The greatest change in the 2000s is the fall in the half of the decade, having fallen in the first half. It
contribution from medical and health sciences by six  is the agricultural and forestry sciences and medical
percentage points and the corresponding rise of four  and health sciences that are faring best. The impact

percentage points in social sciences. of biological and environmental sciences, natural
The citation indices for the main scientific sciences and engineering and technology also exceeds
disciplines have reflected the general trend in the the world average. The citation index for social
citation index (Figure 2.5). The citation indices for sciences is below the world average, but is now rising
all the main scientific disciplines rose in the latter in that direction.
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Figure 2.4. Contributions made by the main scientific disciplines to Finnish publications (fractionalised)
in the periods 2000-2002 and 2008-2010, according to WoS, %
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Among research organisations the greatest number of
publications is produced by the universities — 13,200
in the three-year period 2008-2010 (Figure 2.6).
They account for 64% of the total (Figure 2.7). The
number of publications from state research institutes
was 2,600 (12.7%), and from university hospitals
2,300 (11.4%). The figures for universities and

state research institutes rose in the 2000s. Publication
numbers for hospital districts and companies remained

under the one thousand mark. Universities of applied
sciences accounted for just 0.4% of all publications by
the end of the decade.

The citation index for research organisations
showed the same trend in the 2000s as the citation
index for the whole country: fairly high values at the
start of the decade that dipped halfway through the
period and then rose again later (Figure 2.8). By the
end of the decade, the citation index for universities
and state research institutes was close to 1.10 and for
university hospitals it was slightly higher.
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Figure 2.6. Number of publications (fractionalised) by research organisation type 2000-2010, according to WoS
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The relative citation index for companies remained
below 0.95 throughout the decade.

The highest citation index for research
organisations that are the biggest in terms of their
publication numbers is that for the National
Institute for Health and Welfare (1.40), and the
second highest is for MTT Agrifood Research

Finland (1.39). Kuopio University Central

Hospital comes next (1.24) and in fourth place is
the University of Helsinki (1.22). The following

also have positions above the world average: the

University of Eastern Finland, Abo Akademi
University, the University of Oulu, Aalto University,

and the University of Jyviskyli.
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Figure 2.8. Trend in the citation index by research organisation type 2000-2010, according to WoS
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Finland’s position in
an international comparison

In a comparison of OECD countries, 18 were in an
average position or above it on the citation index
and the Top10 index globally in the period 2008-
2010 (Figures 2.10 and 2.11). The four leading
countries were Switzerland, the Netherlands,
Denmark and the United States. The citation indices
for all countries compared, apart from the United
States and Iceland, were higher in the period 2008
2010 than at the start of the decade. The same was
also true of the Top10 index. Sweden’s Top10 index
remained the same in both review periods.

An examination of Finland’s position using the
citation indicators shows that global competition
in publishing grew more intense in the 2000s.
Finland’s position declined in the comparison of
OECD countries, although both the Finnish citation
index and its Top10 index were in a slightly stronger
position in 2008-2010 than at the beginning of the
decade (Figure 2.12). Finland ranked 8th (citation
index) and 9th (Top10 index) at the start of the
2000s. The corresponding positions in the most
recent period were 13 and 14. Overtaking Finland
in the 2000s were Belgium, Ireland, Norway,
Germany and Australia, when positions in both
comparisons are examined.
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Figure 2.10. Citation index for OECD countries in average position or above on the global scale in the most recent period

2000-2002 and 2008-2010

E 2008-10

4 2000-02

Top 10 index

0,80

0,60
Switzerland Nether- United Denmark United
lands  States Kingdom

Belgium Canada Sweden Germany Australia Norway lreland  Austria  Finland

France Iceland Luxem- New
bourg  Zealand
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Most research is conducted outside Finland,

so international cooperation is very important
for Finnish science. Almost half of the Finnish
publications in the period 2008-2010 were
produced in collaboration with foreign research
organisations. The proportion of international
co-publications increased from the start of the

2000s in all scientific disciplines Collaborations are
highly significant in natural and medical sciences,
in which a major part of research is published

in general scientific magazines. The share of
international co-publications in the humanities

is far smaller than with other disciplines (Figure
2.13).
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Figure 2.12. Finland’s position in a comparison of the relative citation indices and Top10 indices

for OECD countries 2000-2010
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The diagrams for individual main scientific
disciplines (2.14-2.19) give the number of
publications and the citation index for all those
research organisations that released more than 100
publications in the scientific field under scrutiny in
the period 2008-2010. The position of a research
organisation in the period 2008-2010 is indicated
by a coloured ball that moves along the vertical axis
to reflect the citation index and along the horizontal
axis to represent the number of publications. The
size of the ball, furthermore, is determined by the
number of publications. The lighter-coloured ball
represents the number of publications and the
citation index for a research organisation in the
period 2000-2002. A comparison of the situation
in 2008-2010 with that in 2000-2002 reveals how
the position of the various research organisations
changed over the whole decade.

The University of Helsinki publishes more than
the others in the field of natural sciences, and it
achieves the highest citation index of all Finnish
research organisations together with the University
of Jyviskyld, which has seen the most dramatic rise.
Other organisations that achieved a citation index
that is higher than the world average include Aalto
University and the Finnish Meteorological Institute,
even though their citation index fell. At the same
time, Aalto University almost caught up with the
University of Helsinki in the number of publications
devoted to natural sciences.

The University of Helsinki stands out as
the clear leader for publications in biological
and environmental sciences. But the National
Institute for Health and Welfare, whose number of
publications is almost ten times smaller, rose on the
citation scale to a point that was much higher than
even that for the University of Helsinki.

In engineering and technology, Aalto University
increased its lead as the largest publisher compared
to the other research organisations. The citation
index for publications of Abo Akademi University
climbed to outstrip Aalto in the 2000s. Meanwhile,
the citation index for the University of Oulu fell

16

below the figure for Aalto, though remaining above
the world average.

In medical and health sciences, Helsinki
University Central Hospital and the University of
Helsinki publish more than the others. The highest
citation index value is achieved by the National
Institute for Health and Welfare. Furthermore,
the University of Oulu, Turku University Central
Hospital, University of Eastern Finland, the
University of Turku and Kuopio University Central
Hospital achieved higher citation index values
than Helsinki University Central Hospital and the
University of Helsinki, or values as high as the last
two institutions, clearly exceeding the world average.

In agricultural and forestry sciences, the
University of Helsinki publishes more than the
others. The highest citation index value is attained
by MTT Agrifood Research Finland. The citation
index for the University of Eastern Finland and that
for the Finnish Forest Research Institute (Metla) also
exceed the world average.

The University of Helsinki publishes the most
with respect to social sciences, though during
the 2000s, four other universities produced 100
publications on social sciences. The highest citation
index values are attained by Aalto University, the
University of Turku and the University of Jyviskyli.

In the humanities, only the University of Helsinki
produced more than 100 publications in the period
2008-2010.
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Figure 2.14. Number of publications
and the citation index for social sciences
by research organisation 2000-2002
and 2008-2010, according to WoS

THL = National Institute for Health and Welfare
HYKS = Helsinki University Central Hospital
ISY = University of Eastern Finland

TY = University of Turku

OY = University of Oulu

AA = Abo Akademi University

JY = University of Jyvaskyla

HY = University of Helsinki

Figure 2.15. Number of publications
and the citation index for biological and
environmental sciences by research
organisation 2000—-2002 and 2008—-
2010, according to WoS
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OY = University of Oulu

AA = Abo Akademi University
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Aalto = Aalto University

Figure 2.16. Number of publications

and the citation index for engineering
and technology by research organisation
2000-2002 and 2008-2010, according
to WoS
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and the citation index for medical and
health sciences by research organisation
2000-2002 and 2008-2010, according
to WoS

Metla = Finnish Forest Research Institute
MTT = MTT Agrifood Research Finland
ISY = University of Eastern Finland

HY = University of Helsinki

Figure 2.18. Number of publications
and the citation index for agricultural
and forestry sciences by research
organisation 2000—-2002 and 2008—
2010, according to WoS

TY = University of Turku

Aalto = Aalto university

JY = University of Eastern Finland
Tay = University of Tampere

HY = University of Helsinki

Figure 2.19. Number of publications and
the citation index for social sciences by
research organisation 2000-2002 and
2008-2010, according to WoS



WoS or Scopus? The state of Finnish research at the start of the 2010s according to international citation data

3 The state of Finnish scientific research
in 2010 according to Scopus

Total number of Finnish publications
and their international impact

The number of Finnish Scopus publications rose
steadily in the last decade (Figure 2.1). Over the
three-year period 2000-2002, the number of
publications was around 22,000, but in the period

35,000

2008-2010 it was 30,000 (non-fractionalised figures).
If co-publications are divided according to the number
of the countries contributing, Finnish contributions
account for 18,200 and 21,600 of all publications
(fractionalised figures). The fact that non-fractionalised
figures have grown faster than fractionalised figures
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Figure 3.1. Trend in the number of Finnish publications in the period 2000-2010 according to Scopus.
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Despite the increase in the number of
publications, Finland’s contribution to global
scientific publications has declined (Figure 3.2). It
accounted for 0.69% in the period 2000-2002, but
only 0.53% between 2008 and 2010. This decline
is partly due to the rapid growth in the number of
global publications, especially since China and India
are now far more of a presence in the market for
scientific publications than before.

Both the citation index and the Top10 index have
seen slight rises over the 2000s, although the rise in
the Top10 index was more robust (Figure 3.3).

Examined on the basis of scientific discipline, most
publications are on the subject of medical and
health sciences, which accounted for 34% of all the
publications registered with Scopus in the three-year
period 2008-2010 (Figure 3.4).

%

Other major disciplines mentioned in this data
and in the classification of scientific disciplines
used are natural sciences and biological and
environmental sciences. The greatest change in the
2000s is the fall in the contribution from medical
and health sciences by four percentage points and
the corresponding rise of seven percentage points in
social sciences.

The citation indices for medical and health sciences,
natural sciences and biological and environmental
sciences rose in line with the citation index for the
whole country (Figure 3.5). However, the rise in
the indices for agricultural and forestry sciences,
engineering and technology and social sciences ceased
in the middle of the decade, and was followed by a
decline. At the end of the decade, medical and health
sciences and agricultural and forestry sciences were in
the best position, and above the national average. The
citation index for all the main scientific indices was, in
any case, over the world average.
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Figure 3.2. Finnish share of world publications 2000-2010 according to Scopus, % (fractionalised publications)
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Figure 3.3. Citation index and Top10 index 2000-2010 according to Scopus.
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Figure 3.4. Contributions made by the main scientific disciplines to Finnish publications (fractionalised)
in the periods 2000-2002 and 2008-2010, according to Scopus, %
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Figure 3.5. Citation index for the main scientific disciplines that are biggest in terms of publication
numbers 2000-2010 according to Scopus, %

Research organisations

Among research organisations, it is the universities 2,300 (10.5%). Only the publication numbers for
that produce most publications — 12,500 in the three-  universities rose appreciably in the 2000s. Publication
year period 2008-2010 (Figure 3.6). They account numbers for hospital districts remained below the

for 58% of the total for Finland (Figure 3.7). The 1,000 mark, while those for companies exceeded it.
number of publications from state research institutes Universities of applied sciences accounted for just
was 2,500 (11.6 %), and from university hospitals 0.9% of all publications by the end of the decade.
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Figure 3.6. Number of publications (fractionalised) by research organisation type 2000-2010, according to Scopus
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Figure 3.7. Contributions by research organisation type to Finnish publications 2008-2010, according to Scopus, %

The citation indices for university hospitals and
hospital districts were above the national average
throughout the 2000s, and the same is true of
universities. The citation index for state research
institutes dipped in the latter half of the decade
and fell below the national average (Figure 3.8).
The citation index for companies remained
below the international average throughout the
decade, but exceeded it in the last three-year
period. The small number of publications from
universities of applied sciences attracted a high

22

number of citations in the latter half of the
2000s.

Of the research organisations that are biggest in
terms of publication numbers, the National Institute
for Health and Welfare has the highest citation index
(1.36), with Kuopio University Central Hospital in
second place (1.33). Third is the University of Helsinki
(1.30), and fourth is Helsinki University Central
Hospital (1.27). The citation index for all the research
organisations apart from the Finnish Forest Research
Institute (Metla) exceeds the world average (Figure 3.8).
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Figure 3.8. Trend in the citation index by research org