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Foreword

The Swedish Research Barometer aims to provide an overview of the state and
development of the Swedish R&D system. The report highlights Sweden's
position as a research nation in an international comparison, as well as
developments in the Swedish higher education sector.

The strength of the Research Barometer is that it gathers information from
several statistical sources, while also presenting unique information on scientific
publications and citation impact.

I hope that this year's Research Barometer can serve as a basis for dialogue and
discussion about the Swedish R&D system. A basis such as this helps to
strengthen our national ability to make well-informed decisions about what
further needs to be done to strengthen Sweden as a research nation.

Stockholm, 29 September 2025
Katarina Bjelke

Director general, The Swedish Research Council



Summary

The Swedish Research Barometer aims to provide an overview of research and
development (R&D) in Sweden, both in an international comparison and within
the Swedish higher education sector. The report is divided into three chapters:
Research funding, Research personnel, and Scientific publishing. Each chapter
describes the Swedish R&D system from two perspectives — in comparison with
other countries and with a focus on the higher education sector.

Sweden at the top in terms of R&D investment

Outstanding research and development are fundamental factors in Sweden's
success and competitiveness. To assess Sweden's performance, it is necessary to
place it in an international context.

An overview of Sweden's position in terms of key indicators is presented in
figure 1. These indicators represent both investments and output. In summary,
the figure shows that Sweden is among the top five countries in the OECD in
terms of investments, but the output does not reach the same level.

Gross domestic expenditure
on R&D as share of GDP

Business sector
expenditure on R&D
as share of GDP

Citation impact

Higher education sector’s
expenditure on R&D
as share of GDP

Publications per capita

Researchers per capita — Sweden
OECD average

= = Top five OECD average

Figure 1. Sweden in relation to OECD countries and the five top countries within the
OECD. The figure is based on normalized mean values from 2021-2023.

Source: OECD and Clarivate.

Note: See the methodology appendix for information on how the figure is produced and
which countries are the top countries for each indicator.



The figure shows that Sweden is one of the leading nations in the OECD in
terms of R&D investment. This is true for both the total amount and for the
business and higher education sectors individually.

In terms of the number of publications per capita, Sweden ranked sixth. This
high volume of publications reflects significant scientific output and can be seen
as an indication that R&D investments are successful. However, Sweden ranks
eleventh in terms of citation impact. Given the high level of R&D investment, it
is important to consider why Sweden's position is not higher in this regard.

R&D investment in Sweden: A strong business
sector drives growth

Sweden ranks third among OECD countries in terms of R&D expenditure as a
percentage of GDP, with only Israel and Korea having a higher share. At 3.6 per
cent in 2023, Sweden is above the EU target of 3 per cent. Total R&D
investments amounted to SEK 223 billion in 2023, an increase of SEK 14 billion
compared with 2021 (constant prices). This increase is mainly due to increased
investment by the business sector.

Of the total R&D funds, 14 per cent is used for basic research, 28 per cent for
applied research, and 58 per cent for experimental development. The large
proportion of experimental development can be directly linked to the R&D-
intensive business sector.

This year's Swedish Research Barometer covers a period of relatively high
inflation. This is particularly noticeable in the higher education sector, where
R&D funding from several financiers has remained unchanged or decreased in
recent years. At the same time, private financiers have increased their
contributions, despite the inflation.

Researchers in Sweden: More money, more
researchers?

Among OECD countries, Sweden has the third highest proportion of researchers
in the population, after Korea and Denmark. Sweden's proportion of researchers
is twice the average for OECD countries. Sweden also has a very high
proportion of researchers in the business sector (73 per cent), with only Korea,
the US, and Japan higher.
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The proportion of researchers is closely related to the resources available for
research. Figure 2 illustrates this relationship by showing the relationship
between R&D expenditure as share of GDP and the number of researchers per
thousand inhabitants. The figure shows a selection of countries with available
data in the OECD database, and the size of the circles represents the total R&D
funds in each country.
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Gross domestic expediture on R&D as share of GDP

Figure 2. The relationship between R&D expenditure as share of GDP and the proportion
of researchers in the population. The size of the circles represents R&D expenditures in
2023 or the most recent year available. All countries with data available in the OECD
database and R&D expenditures exceeding 2 billion PPP$ per year are shown in the
figure.

Source: OECD.

The figure clearly illustrates Sweden's high position in relation to other
countries. Of the countries in the figure, only Korea has both a higher proportion
of researchers in the population and higher R&D expenditure as a share of GDP.
The figure shows a clear correlation: countries with high expenditures on R&D
as share of GDP generally also have a high number of researchers per capita.
However, this correlation is not perfect; China in particular deviates from the
pattern, as the country has relatively few researchers per capita despite large
R&D investments.

In Sweden, 22 per cent of researchers are employed in the higher education
sector. The number of employees in this sector is increasing in most employment
categories. In particular, the number of postdoctoral positions has increased



Share of highly cited publications

significantly. On the other hand, the number of associate senior lecturers
(including research associates) has remained virtually unchanged since 2001,
despite political ambitions to increase it.

In terms of gender balance, almost all employment categories in the higher
education sector are within the range of 40 to 60 per cent, which is considered an
even gender balance. The exception is professors, where only one third is
women. The proportion of men is particularly high among professors in higher
career ages.

R&D investment and citation impact: A challenge
for Swedish research

Sweden ranks sixth in the OECD in terms of the number of scientific
publications per capita. This significant scientific output is an indication that
R&D investments are yielding good results. However, despite the high
publication rate, Sweden ranks eleventh in terms of citation impact. To illustrate
the relationship between R&D investments and citation impact, figure 3 shows
the higher education sector's R&D funding as share of GDP and the proportion
of highly cited publications for OECD countries, China, and Singapore.
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Higher education’s expenditure on R&D as share of GDP

Figure 3. Higher education sector R&D expenditure as share of GDP in 2020-2022 in
relation to the share of highly cited publications in 2021-2023, for OECD countries as
well as China and Singapore. The relative publication volume of each country is
illustrated by the size of the circles. Only countries with more than 1 500 publications per
year are shown in the figure.

Source: OECD and Clarivate.



Denmark and Switzerland are the only countries that have higher R&D
investments in the higher education sector as share of GDP than Sweden. This
means that many countries with lower R&D intensity still have a higher citation
impact than Sweden. The correlation between R&D investments and citation
impact is therefore not perfect. China, Ireland, and Singapore in particular
deviate from the pattern. Despite a relatively low R&D intensity, these countries
have a high citation impact.

China stands out with its enormous publication volume, which is evident from
the size of the circle in figure 3. China’s rapidly increasing publication volume
has direct consequences for other countries' relative citation impact. As China's
share grows, the proportion of highly cited publications for other countries
inevitably falls, since the global proportion is always 10 per cent. A clear
example is the United States, whose share fell from 14 to 11 per cent over a five-
year period.

Although it is difficult to determine exactly how much of the decline that is due
to China's expansion, Sweden also has lost ground in many research fields.
Sweden’s performance is poorer in the technical areas where China is strongest:
engineering, materials science, and information and communication technology.
However, Sweden has not reduced its impact in clinical medicine, where China
does not have a dominant position.

To get a complete picture, it is important to look at volumes and not just shares.
Sweden has significantly increased its publication volume over the past 20 years
but has still managed to maintain a relatively stable share of highly cited
publications. This means that Sweden's total number of highly cited publications
has increased significantly. In summary, Sweden's increased R&D investments
seem to result in more researchers and more publications, but not in an increased
relative citation impact.
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1 Research funding

This chapter presents a description of how research and development (R&D) is
funded. In the first section of this chapter, we provide a description of the
Swedish R&D system in an international comparison. Subsequently, we describe
R&D funding in Sweden, focusing on the higher education sector.

1.1 Funding of the R&D system in an international
comparison

Sweden has a high research intensity

Sweden is a country with high expenditures on R&D in relation to its size. A
country’s expenditure on R&D refers to the overall expenditure on R&D carried
out within the country over a given period of time. For improved decipherability,
we use the term R&D funds in the main text to describe this. However, we keep
the more precise term expenditure on R&D in our figures.
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Figure 4. Gross domestic expenditure on R&D (GERD) as a share of GDP and
expenditures on R&D per capita (PPP$) for 2023 or nearest available year, for countries
with the highest GERD per capita.

Source: OECD.

Note: *Values for 2022, **Values for 2021.
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There are several ways to measure how much R&D is conducted in a country.
R&D funds as a percentage of GDP or in relation to population size (per capita)
are two different measures of R&D intensity. These measures allow for
comparisons between countries that differ greatly in size. In Figure 4 we show
both measures. The selection of countries in the figure are those with the highest
R&D funds as a percentage of GDP in 2023. We also show the averages for
OECD and EU. The figure establishes that there are large differences in R&D
intensity across countries. This applies for R&D intensity measured as a
percentage of GDP as well as per capita. Sweden's R&D funds as a percentage
of GDP were 3.6 per cent in 2023. This implies Sweden had a higher R&D
intensity than the average for both the EU and the OECD. Sweden also had a
higher R&D intensity than, for example, Germany, Finland, Norway, and
Denmark.

The Government's research policy goal is that Sweden shall be one of the
world's foremost research and innovation countries and a leading knowledge
nation, where high-quality research, higher education, and innovation lead to
societal development and welfare, business competitiveness, and respond to the
societal challenges we face, both in Sweden and globally. One of the interim
goals is that Sweden shall be a leading knowledge nation and be among the top
countries in terms of expenditure on R&D as a percentage of GDP.!

T Govt. Bill 2024/25:60, page 44.
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How is R&D defined in the statistics?

To measure expenditure on R&D and to ensure that the statistics are
comparable between countries, the OECD has developed the following
definition of R&D: “Research and experimental development (R&D)
comprise creative and systematic work undertaken in order to increase the
stock of knowledge — including knowledge of humankind, culture and
society — and to devise new applications of available knowledge.”

For an activity to be an R&D activity, it must satisfy the following criteria,
according to OECD's definition:

Novelty: The R&D activity aims to create new knowledge and find new
applications of existing knowledge.

Creativity: The R&D activity is based on original concepts and hypotheses.

Uncertainty: The outcome of the R&D activity, including financial and
human resources, cannot be known with certainty in advance.

Systematic: The R&D activity is carried out systematically and is planned
and budgeted.

Transferable and/or reproducible: The R&D activity aims to achieve results
that could be transferred and/or reproduced.?

Figure 4 shows that countries with high R&D funds relative to GDP often have
high R&D funds per capita as well. This implies that these measures of R&D
intensity are positively correlated. However, some countries deviate from this
overall pattern. For example, R&D funds as a percentage of GDP are about the
same in Singapore and Canada. But Singapore has a much smaller population.
Hence, if we instead measure R&D intensity as R&D funds per capita, we find
that these are significantly higher in Singapore than in Canada. Another such
example, where the correlation does not hold, is Japan. Japan has a very high
R&D intensity measured relative to GDP, but a relatively low R&D intensity in
relation to population size.

The USA and China are by far the largest in absolute terms

The measures used above are relative and show research activity in relation to
the size of a given country. But to provide a clearer picture of research volume
in a country, we need to use absolute terms. Figure 5 shows the size of R&D
funds in absolute numbers for the countries with the highest R&D funds in 2023.
This is a novelty for this edition of the Research Barometer and provides

2 OECD (2015). Frascati Manual 2015: Guidelines for Collecting and Reporting Data on
Research and Experimental Development, The Measurement of Scientific,
Technological and Innovation Activities, OECD Publishing, Paris, SCB (2021);
Statistikens framstéllning — Forskning och utveckling i Sverige. UF0301, 2021-10-27.
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information on how much research and development is conducted in different
countries.
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Figure 5. R&D expenditures in constant prices (PPP$) for the countries with the highest
R&D expenditures in 2023 or the most recent available year.

Source: OECD.
Note: *Values from 2022, **Values from 2021.

Note: The EU here represents the sum of all R&D expenditures in the EU.

Figure 5 shows that even though research intensity in Sweden is one of the
highest in the world in relative terms, Sweden is far from the top when we
consider total R&D funds. Two countries hold exceptional positions in this
respect, namely the USA and China. They each have R&D funds that are more
than four times greater than Japan. Japan, in turn, holds a clear third place. Note
that two different scales are used in Figure 5: one for the USA, China and the
EU, and another for the remaining countries in the figure. Sweden ranks 18th in
terms of total R&D funds, and Sweden's R&D funds are less than one-eighth of
Japan's. It is also worth noting that total R&D funds for the EU are far below
those of the USA and China.

Source of funding and performing sectors

Funds for R&D can be described either in terms of the sectors funding (source of
funding) or based on the sectors carrying out the research (performing sector).
This section first presents the sectors responsible for the funding, and then those
conducting R&D.
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Figure 6 presents the shares of R&D funds provided by the business enterprise
sector, higher education sector, private non-profit sector, government sector, and
foreign sources. The countries included in the figure are those with the highest
R&D funds as well as Sweden’s neighbouring countries, and the organisations
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Figure 6. R&D expenditures by funding sector for the countries with the highest R&D
expenditures in 2023 or the most recent available year, as well as neighbouring
countries, the EU, and the OECD.

Source: OECD.

Note: *Values for 2022, **Values for 2021, ***Values for 2019.

We can observe that for all countries in Figure 6, the business enterprise sector
accounts for the largest share of R&D funding. This is markedly evident for the
three largest research nations: the USA, China, and Japan. The same pattern is
visible for Korea and Taiwan. Norway is the only country in the figure where the
business enterprise sector accounts for less than 50 per cent of the R&D funding.
The Nordic countries are characterized by a relatively high share of R&D
funding from the government sector. Again, Norway stands out, with just over
45 per cent of all R&D funding from the government sector. In Sweden, just
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over 23 per cent is from the government sector, and just over 60 per cent from
the business enterprise sector.

Which sectors are responsible for most of the R&D activities in different
countries? Figure 7 presents R&D expenditures by performing sector, that is, the
sector where the research and development activities are carried out. For all
countries in this figure, the business enterprise sector accounts for the largest
share of R&D expenditures. In Sweden, this share is 74 per cent, which
coincides with the OECD average. This is, however, higher than the EU average,
and lower than the corresponding figures for the USA, China, and Japan.
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Figure 7. R&D expenditures by performing sector for the countries with the highest R&D
expenditures in 2023 or the most recent available year, as well as neighbouring
countries, the EU, and the OECD.

Source: OECD.
Note: *Values for 2022.

However, R&D is also conducted within other sectors of society. When we
compare the countries in Figure 7, we can see that there are large variations
regarding the share of R&D activity conducted within the higher education
sector. The share of R&D expenditures within the higher education sector varies
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between 6 and 35 per cent. For Sweden, the share is 21 per cent. This implies
that approximately one-fifth of all R&D activity in Sweden is conducted within
the higher education sector. This coincides with the EU average. But it is higher
than the OECD average and lower than our neighbouring countries. A fact
worthy of note is that the share of R&D expenditures within the government
sector and the private non-profit sector in Sweden are significantly smaller than
in most of the countries in the figure. In the latter sector are, for example, the
Wallenberg Foundations, the Ragnar S6derberg Foundation, and the Cancer
Fund included. For the EU and OECD, the average share of R&D expenditures
within the government sector is 11 and 9 per cent respectively, while in Sweden
it is 4 per cent.

Sweden's participation in Horizon Europe

An important funding source for R&D in Sweden is the EU's framework
program for research and innovation, Horizon Europe. The program has a budget
of over 95 billion euros and runs for the period 2021-2027. Horizon Europe is
intended to fuel the scientific and technological excellence of EU, and to
strengthen the European Research Area. The program shall tackle politically
prioritized challenges, including sustainable development, and boost Europe's
competitiveness and job opportunities.>

Horizon Europe comprises three pillars and a common base for widened
participation.* Figure 8 shows the success rate for participation in Horizon
Europe for Sweden, our neighbour-countries, and the EU. The success rate is
shown for each of the three pillars — excellent science; global challenges and
European industrial competitiveness; and innovative Europe — as well as for the
horizontal basis. The three pillars vary in size. The number of applications
within pillar two, global challenges and European industrial competitiveness,
form nearly 60 per cent of the total number of applications within Horizon
Europe. 60 per cent of the funds granted within Horizon Europe fall within pillar
two. The corresponding share for pillar one is 26 per cent, and for pillar three 10
per cent. Less than 4 per cent is allocated through the common base.

3 European Commission (2021). The EU’s research and innovation programme 2021—

2027, (PDF)

4 For a more detailed description of the categorization and the size of each component,
see Horisont Europa Arsbok 2024, Vinnova (2025), page 28 ff (in Swedish).


https://research-and-innovation.ec.europa.eu/document/download/9224c3b4-f529-4b48-b21b-879c442002a2_en?filename=ec_rtd_he-investing-to-shape-our-future.pdf
https://research-and-innovation.ec.europa.eu/document/download/9224c3b4-f529-4b48-b21b-879c442002a2_en?filename=ec_rtd_he-investing-to-shape-our-future.pdf
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Figure 8. Success rate for the different pillars and the widening participation and
strengthening the European Research Area component in Horizon Europe, for Sweden,
neighbouring countries, and the EU.

Source: eCORDA (2025-03-07).

Figure 8 shows that the success rate for Sweden varies between the parts of
Horizon Europe. In comparison with our Nordic neighbour-countries, Sweden
has lower success rates for pillars one and two, as well as for the common basis.
But for pillar three Sweden has a higher success rate than our neighbour-

countries.

Conversely, if we compare Sweden with the EU as a whole, we find that the
success rates for pillar one and the common base are lower also than the EU
average. But, on the other hand, for pillars two and three we find that Sweden

has slightly higher success rates than the EU.
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But within which part of Horizon Europe are Swedish researchers most
successful? The figure shows that their success rate is highest for pillar two: 23
per cent. This is in comparison with a success rate of 17 per cent for pillar one
and 12 per cent for pillar three.

The Swedish Government's goal is for Sweden to receive 3.7 per cent of the
overall funding awarded under Horizon Europe.5 By January 2025, Sweden had
received 3.3 per cent of the awarded funding. Previous analyses have
emphasized that to reach the Government's goal, Sweden should submit fewer
but better applications in the areas where there are very strong research
environments.®

To further deepen the understanding of how frontier research in Sweden
compares internationally, we now focus on the first pillar of Horizon Europe:
excellent science. This pillar has three subsidiary programs: European Research
Council (ERC), Marie Sktodowska Curie Actions (MSCA), and Research
Infrastructures. Our focus is on the first two subsidiary programs: ERC and
MSCA.

In Figure 9, we show three indicators for Sweden’s participation in ERC and
MSCA. The first measure, relative application rate, is the number of applications
in relation to the number of researchers in the higher education sector (as
opposed to researchers working in other sectors). The second measure, relative
success rate, is the number of retained (awarded) applications in relation to the
number of researchers in the higher education sector. The third measure, success
rate, is the number of retained (awarded) applications in relation to the number
of applications.” The first two measures are relative and intended to reflect
number of applications and number of successful applications, respectively, in
relation to the potential (i.e., the number of researchers working in the higher
education sector). Taken together, the three measures provide a deeper
understanding of how Sweden measures up in the international competition, than
that offered by the success rate alone.

5 Regeringskansliet (2021). En nationell strategi for svenskt deltagande i Horisont
Europa 2021-2027 (in Swedish).

6 Horisont Europa Arsbok 2024, Vinnova (2025), page 18. (in Swedish)

7 See method appendix.
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Research funds from the European Research Council (ERC) are prestigious.
They are awarded to leading researchers in stiff competition, for excellent
research with potential to be groundbreaking. Figure 9 shows that Sweden
performs well within this part of the framework program. Sweden has a higher
relative application rate and a higher relative success rate than both our
neighbour-countries and the EU. Sweden also has a higher success rate than our
neighbour-countries. However, the success rate is lower than the average for the
EU. This implies that researchers at Swedish higher education institutions more
frequently apply for and are awarded funding from the ERC, and that the
applications, on average, are of higher quality than the applications from our
neighbour-countries. However, the applications are of a lower average quality
than those from the EU as a whole. As regards the subsidiary program ERC,
Sweden should, therefore — in order to reach for the Government's goal — raise
the quality of the applications, rather than increase the number of applications.

As regards MSCA, Sweden has a higher relative application rate, but a slightly
lower relative success rate and a markedly lower success rate than both our
neighbour-countries and the EU. However, Sweden has higher relative success
rate than the EU as a whole. The greater success of the Nordic neighbouring
countries within MSCA may mainly be explained by Denmark having been very
successful within this subsidiary program.

1.2 Funding of the Swedish R&D System

What is included in expenditures on R&D?

Expenditures on R&D is the sum of current costs and investments
performed in Sweden during a specific year. Current costs include
personnel costs (wage costs, employers’ contributions, etc.), premises
costs (rents, maintenance, etc.), and other operating costs (costs for, e.g.,
administration, consumables, computer programs).

Investments consist of expenditures for assets and equipment. For the
higher education sector, investments are divided into investments in
buildings, land, and real estate, and investments in machinery and
inventory.

In the report, we use the term R&D funds as well, when describing the
funding of R&D activities. The two terms (expenditures on R&D and R&D
funds) are used synonymously.

Sources of funding for and performers of R&D in Sweden

We have now described R&D funding in Sweden in an international
comparison. We have also shown how Sweden fares in the competition for
research funding made available via calls under Horizon Europe. We now
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proceed with a more detailed description of the Swedish R&D system. We begin
with an account of which sectors are funding and performing research.

Figure 10 provides an overall illustration of the payment streams in the Swedish
R&D system. The figure shows total R&D funds in Sweden for the year 2023,
by the sectors funding R&D (sources of funding) and by the sectors performing
R&D (performers). The figure also shows the size of the payment streams
between the sources of funding and the performers. This is represented by the
thickness of the lines.
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Figure 10. The R&D system in Sweden by performers and funders of R&D, 2023 (billion
SEK).

Source: Statistics Sweden (SCB).

Note: The lines represent the magnitude of funding flows from funders to R&D
performers. Flows to the private non-profit sector are estimated.
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The greater part of R&D in Sweden is performed by the business
enterprise sector

R&D in Sweden is mainly performed by two sectors: the business enterprise
sector and the higher education sector. The business enterprise sector's share of
the total R&D funds amounts to 74 per cent, and the higher education sector's
share amounts to 21 per cent. This implies the remaining sectors (central
government agencies, municipalities, and regions, as well as the private non-
profit sector) account for 5 per cent of the total R&D funds in Sweden.

In total, R&D funds amounted to 223.4 billion SEK in 2023. This is an increase
of 14 billion SEK (constant prices) relative to 2021. While R&D funds in the
business enterprise sector increased by 14.5 billion, they decreased by 0.4 billion
in the higher education sector.

Since long, R&D in the business enterprise sector is concentrated to a few large
performers. The ten largest R&D performers within the business enterprise
sector accounted for 54 per cent of the sector's total expenditures in 2023. The
five industries with the highest R&D expenditures in 2023 were, in descending
order: the transport equipment industry (46 billion), information and
communication companies (36 billion), other mechanical industry (18 billion),
research and development institutions (17 billion), and the industry for basic
pharmaceutical products and pharmaceuticals (14 billion).8

The business enterprise sector is the largest source of funding for
R&D in Sweden

What do we know about those who fund R&D in Sweden? Sources of R&D
funding are categorized into four sectors: the business enterprise sector, the
government sector, the private non-profit sector, and funding from abroad. The
business enterprise sector is by far the largest source of funding for R&D in
Sweden, with nearly all of its funding directed to the business enterprise sector
itself (99 per cent). Worth of further notice is the fact that funding to the
business enterprise sector from sources abroad primarily consist of contributions
from companies within the same group of companies, or from other business
enterprises.®

The government sector accounts for 21 per cent of the total funding of R&D.
The largest part of this funding goes to higher education (69 per cent), but the
business enterprise sector, and municipalities and regions also receive
substantial shares (15 and 9 per cent, respectively). Funding from the private
non-profit sector amounts to 3.2 per cent, of which 96 per cent goes to higher
education.

8 Statistics Sweden, (2022). Forskning och utveckling inom foretagssektorn 2023. For more
information on R&D in the business enterprise sector, see also Vetenskapsradet (2022).
Foretagen som finansidrer och utforare i det svenska forskningssystemet. (both in Swedish)
9 Statistics Sweden, (2022) Forsknings och utveckling inom foretagssektorn 2023 (in
Swedish).
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From 2021 to 2023, the total funding for R&D increased. This is primarily due
to an increase in funding to the business enterprise sector, from both the business
enterprise sector and the government sector.

Different types of R&D

R&D (research and development activity) includes basic research, applied
research, and experimental development.

Basic research is experimental or theoretical work undertaken primarily to
acquire new knowledge of the underlying foundations of phenomena and
observable facts, without any particular application or use in view.

Applied research is original investigation undertaken in order to acquire
new knowledge. It is, however, directed primarily towards a specific,
practical aim or objective.

Experimental development is systematic work, drawing on knowledge
gained from research and practical experience and producing additional
knowledge, which is directed to producing new products or processes or to
improving existing products or processes.?

Basic research, applied research, and experimental development

Figure 11 shows how funding for R&D is allocated among basic research,
applied research, and experimental development for year 2023. The business
enterprise sector, the higher education sector, central government agencies, and
municipalities and regions show clear differences regarding the allocation
among the different types of research. The business enterprise sector is mainly
oriented to experimental development, while the higher education sector and the
rest of the public sector are mainly oriented to basic research and applied
research.

0 OECD (2015). Frascati Manual 2015: Guidelines for Collecting and Reporting Data
on Research and Experimental Development, The Measurement of Scientific,
Technological and Innovation Activities, OECD Publishing, Paris.
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Figure 11. Share of R&D expenditures allocated to basic research, applied research, and
experimental development, as well as total R&D expenditures by sector, 2023.

Source: Statistics Sweden (SCB).

For the R&D system as a whole, 13.5 per cent of R&D funds are allocated to
basic research, 28 per cent to applied research, and 58.5 per cent to experimental
development. This emphasis on experimental development is due to the business
enterprise sector accounting for such a large share of total R&D funds, and the
dominance of experimental development in that sector. Within the business
enterprise sector, 5 per cent of R&D funds are allocated to basic research, 22 per
cent to applied research, and 73 per cent to experimental development. This
implies the business enterprise sector has expenditures of 8.5 billion SEK for
basic research, 36.8 billion for applied research, and 120.7 billion for
experimental development.

For the higher education sector, 43 per cent of R&D funds are allocated to basic
research, 40 per cent to applied research, and 16 per cent to experimental
development. In total, the higher education sector's expenditures on basic and
applied research amounts to 40 billion SEK in total. This is interesting to
contrast with the business enterprise sector, whose expenditures for basic and
applied research amount to 45.5 billion in total. This implies the business
enterprise sector spends 5.5 billion SEK more on basic and applied research than
the higher education sector. If we assume that all research costs the same, these
numbers would imply that the business enterprise sector performs most of the
basic and applied research in Sweden.

R&D expenditures, billion SEK
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Within the higher education sector, the shares of basic research, applied
research, and experimental development vary by research field. But basic and
applied research dominate for all research fields, while experimental
development constitutes a small share. The share of R&D expenditures for
experimental development varies between 11 and 23 per cent for the different
research fields, with the lowest share for social sciences, and the highest for
engineering and technology. The share for basic research varies between 23 and
64 per cent. Engineering and technology as well as agricultural and veterinary
sciences have the lowest share for basic research (23 and 30 per cent,
respectively), while humanities and the arts has the highest share (64 per cent).
For the remaining research fields, i.e., natural sciences, social sciences, and
medicine and health sciences, the corresponding share is between 43 and 53 per
cent.'

Direct government funding and external funding

We have now provided a view of how R&D funds are allocated to basic
research, applied research, and experimental development for different sectors.
We will now turn our attention to how research is funded for different research
fields. There are large variations in how much research is funded through direct
government funding or external funding, respectively, when we compare
research fields. The inner ring in Figure 12 shows the share of direct government
funding for each field. The outer ring shows the sum of all funding sources, i.e.,
both direct government funding and all other funding.

Agricultural and veterinary sciences

Humanities and the arts

Engineering and
technology

Natural sciences

Social sciences
Medicine and health sciences

Figure 12. Share of direct government funding (inner circle) and share of total funding
(outer circle) by research field, 2023.

Source: Statistics Sweden (SCB).

" For more on this see Statistics Sweden, (2024). Forskning och utveckling vid
universitet och hogskolor 2023 (in Swedish).
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The largest difference between these is for medicine and health sciences, whose
share of the direct government funding is 23 per cent, while the share of total
funding amounts to 30 per cent. Engineering and technology also has a higher
share of total funding than of direct government funding. This is due to a
relatively large supply of external funding within these research fields.
Humanities and the arts, social sciences, and agricultural and veterinary sciences
have a lower share of total funding than of direct government funding. Within
these research fields, the supply of other funding is slighter, and the direct
government funding therefore plays a greater role as funding source for the
research performed. For natural sciences the shares are identical.

R&D within the higher education sector is primarily funded by
public funding

Within the Swedish higher education sector, R&D is funded by several different
agents. Figure 13 shows the higher education sector's R&D funds for 2023, by
funding source.

Other sources

6,1%
EU incl. ERC
4,5%
Companies 3,9%
Direct government
funding
39,5%

Private non-profit

organisations
15,8%

Public research foundations
2,5%

Regions and municipalities
3,2%

Other government agencies
6,4%

Research councils 18,1%

Figure 13. R&D expenditures in the higher education sector by source of funding, 2023.

Source: Statistics Sweden (SCB).

The main funding source for R&D in the higher education sector is direct
government funding, i.e. block grants and other grants paid directly from the
Government to universities and university colleges. The direct government
funding amounts to 18.9 billion SEK, which constitutes 39.5 per cent of the
higher education sector's total funding.
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The second largest funding source for R&D in the higher education sector is the
national research councils (the Swedish Research Council, Forte, Formas, and
Vinnova). The research councils accounted for 8.7 billion SEK, which is 18.1
per cent of the higher education sector's funding. The largest among these
funding sources is the Swedish Research Council, which accounted for 5.7
billion SEK. The Swedish Research Council funds research infrastructure of
national interest with approximately 3 billion. Costs for memberships in
international research infrastructures are included in this sum.

Private non-profit organizations are the third largest funding source for R&D in
the higher education sector. These organizations are foundations and funds, and
they fund research in Sweden as well as abroad. They accounted for 7.5 billion
SEK, which is almost 16 per cent of total funding.

Funding for R&D from enterprises (in Sweden and from abroad) amounted to
1.9 billion SEK, or almost 4 per cent. That is about the same amount as the
funding from the Forte and Formas combined.

Total R&D funding from the Government sector (direct government funding,
and funding from research councils, other central government agencies, regions
and municipalities, and public research foundations) comes to 33.4 billion SEK.
Jointly they provide almost 70 per cent of all R&D funding for higher education
sector.?

The importance of private non-profit organizations is increasing

Figure 14 shows the size of funding from different sources in constant prices for
three disjoined years. Constant prices mean that the sums have been adjusted for
inflation. We have used the National Institute of Economic Research's GDP
deflator for this adjustment.'3

In constant prices R&D expenditures in the higher education sector have
increased from 39.3 billion SEK in 2011, to 44.3 billion in 2017, and 46.7 billion
SEK in 2023. To understand the background to this change, we need to analyse
how funding from different sources have altered over time. This is what we
show this in figure 14.

12 The funding for medical training and research (ALF) is not included as a source of
funding for the higher education sector.
13 See method appendix.
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Figure 14. Development of R&D expenditures in the higher education sector, 2011-2023,
by source of funding (billion SEK, constant prices).

Source: Statistics Sweden (SCB).

The figure shows that R&D funding to the higher education sector has increased
between 2011 and 2023. The increase applies to several (but not all) funding
sources. As regards direct government funding and the research councils,
funding for research increased mainly between 2011 and 2017, only to level off
in 2023. Not apparent from the figure is the fact that direct government funding
continued to increase until 2021, but reverted in 2023. Thus, direct government
funding increased between 2011 and 2021, but decreased between 2021 and
2023. That decrease is largely due to inflation, and to the fact that direct
government funding was not fully compensated for inflation during this period.
A similar pattern appears for the research councils (the Swedish Research
Council, Vinnova, Formas, and Forte), with R&D funding at its highest in 2019,
decreasing slightly in 2021, and back at the 2019 level again in 2023. Direct
government funding and funding from the research councils are vital parts in
sustaining the total amount of R&D funding for the higher education sector. The
reduced funds to the higher education sector from these funding sources have
therefore contributed to their increasingly strained economy at the higher
education institutions.
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Funding from other central government agencies (e.g., the Swedish Energy
Agency and the Swedish Legal, Financial and Administrative Services Agency)
has increased slightly throughout this period, and amounts to 3.1 billion in 2023.
Regions and municipalities have slightly reduced their funding for R&D in the
higher education sector during these years. Enterprises also reduced their
funding for R&D in the higher education sector between the years 2017 and
2023. But funding from the EU has increased slightly throughout the period.

The largest increase during this period is for the funding source private non-
profit organizations, both in terms of their share of total funding and in constant
prices. Between 2011 and 2023, private non-profit organizations increased their
funding for R&D in the higher education sector by 3.2 billion. This is an
increase of 74 per cent for this funding source. Owing to that, this funding
source has become increasingly important in the Swedish R&D system.




31

Highest R&D expenditures at the broad established universities and
specialised universities

Next, we look at research funding by higher education institution category. The
different higher education institution categories differ in terms of orientation and
funding, and there are also differences within the higher education institution
categories.

Swedish higher education institution categories

We use the Swedish Higher Education Authority's (UKA) division of
Swedish higher education institutions into different groups:

Broad established universities: University of Gothenburg, Linképing
University, Lund University, Stockholm University, Umea University, and
Uppsala University.

Specialised universities: Chalmers University of Technology, Stockholm
School of Economics, Karolinska Institutet, KTH Royal Institute of
Technology, Lulea University of Technology, and the Swedish University of
Agricultural Sciences.

New universities: Karlstad University, Linnaeus University, Malmoé
University, Mid Sweden University, Malardalen University, and Orebro
University.1

University colleges: Blekinge Institute of Technology, Swedish Defence
University, Swedish School of Sport and Health Sciences, Dalarna
University, University of Boras, University of Gavle, Halmstad University,
Jonkdping University Foundation, University of Skdvde, Kristianstad
University, University West, and Sddertorn University.

Other higher education institutions: We have combined the groups
university colleges of fine, applied and performing arts and other
independent higher education providers into one group: Other higher
education institutions. Data for this group is shown in Chapter 2. However,
this group is not included in Chapters 1 and 3 because data in those
respects are too limited. '

4 For a complete compilation of Swedish higher education institutions, see the Swedish
Higher Education Authority, UKA: List of HEI. Webbpage: uka.se.
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Figure 15 shows the development of the higher education sector's R&D
expenditures by higher education institution category, for the years 2001 to
2023.

25
20
15
10

5

0000000000000 00000 0,00 o0 Catmtmtud © 0 © 8 © Sububude® %° %° ° .=.=.._...-o:-:';#‘:‘:"'é'
Sttatn’ % 0 cmmmmm © o %o cmmm——
0
2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023
Broad established universities Specialised universities
e o+ University colleges @~ eecececee New universities

Figure 15. Development of R&D expenditures in the higher education sector, 2001-2023,
by group of higher education institutions (billion SEK, constant 2023 prices).

Source: Statistics Sweden (SCB) and the National Institute of Economic Research
(NIER).

The figure shows that there are large differences in R&D expenditures between
the higher education institution categories. The largest group, in terms of R&D
expenditure, is the broad established universities. In this group there are six
higher education institution, that for 2023 had R&D expenditures amounting to
just over 25 billion. This can be compared with the new universities, which also
consists of six higher education institutions, but whose total R&D expenditures
for the same year only amounted to 2.6 billion.

Figure 15 clearly shows a large increase in R&D expenditures during the period.
In 2011, total R&D expenditures for all higher education institutions amounted
to 23.4 billion. This increased to 47.3 billion in 2023. Out of this increase of 24
billion, broad established universities accounted for just over half, while
specialised universities accounted for just under a third. From the figure it is
evident that the majority of research in Sweden is conducted at broad established
universities and specialised universities. Although R&D expenditures increased
considerably during the period, the relative sizes of the different higher



33

education institution categories remain largely stable. It is also worth noting that
the R&D expenditures show a clear decrease for specialised universities during
the pandemic years. This may be explained by the negative impacts of the
pandemic on the possibilities for research in some research fields, including
medicine.'®

Figure 16 shows R&D expenditures for the higher education institutions by
research field. The figure provides an overall picture of the research profiles for
the different higher education institutions, and we may conclude that there is
considerable variation. Broad established universities have R&D activities in all
research fields, but their shares of research in engineering and technology in
general is slightly lower than the corresponding shares for new universities and
university colleges.

15 Swedish Higher Education Authority, UKA (2022). Coronapandemins konsekvenser
for universitet och hogskolor. Slutredovisning av ett regeringsuppdrag. Rapport 2022:18.
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Figure 16. R&D expenditures by research field and higher education institution, 2023.

Source: Statistics Sweden (SCB).
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Among university colleges, there is great variety in terms of research
specialisation. For example, Blekinge Institute of Technology, Swedish Defence
University, and Swedish School of Sport and Health Sciences all have a distinct
focus on one or two research fields. A fact also worth noting is that university
colleges have a large share of their R&D expenditures in engineering and
technology. University of Skovde and University West both have a strong
emphasis on natural sciences and engineering and technology, not entirely unlike
some of the specialised universities.

Research funding at Swedish higher education institutions

There are large dissimilarities in how much research is conducted at the higher
education institutions, and divergence regarding funding sources for this
research. Figure 17 shows differences in R&D expenditures by higher education
institution.
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funding, 2023 (share of total R&D expenditures) and total R&D expenditures (billion
SEK).

Source: Statistics Sweden (SCB).
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The diamonds in the figure show R&D expenditures in billions SEK. In line
with what we concluded above, it is evident that broad established universities
and specialised universities have significantly more R&D funding than the
remaining higher education institutions. We further observe that new universities
have slightly higher R&D funding than university colleges.

However, in absolute terms, the differences within the categories are often
greater than across them. This is particularly evident for broad established
universities and specialised universities. Among the broad established
universities, Lund University has the highest R&D expenditures (6.7 billion
SEK), including earmarked funding for the research infrastructure MAX IV.
This is more than the R&D expenditures at Linkdping University (2.7 billion
SEK) and Umea University (2.6 billion SEK) combined.

Among specialised universities, it is Karolinska Institutet that has the highest
R&D expenditures (6.1 billion SEK). Chalmers University of Technology has
slightly higher R&D expenditures than Link&ping University, with 2.9 billion.
The Royal Institute of Technology has R&D expenditures of approximately the
same size as Stockholm University (3.6 and 3.5 billion SEK, respectively). It is
interesting to note that even though agricultural and veterinary sciences has the
lowest R&D expenditures among the research fields, the Swedish University of
Agricultural Sciences has R&D expenditures of the same size as Chalmers
University of Technology (2.9 billion SEK).

Lund University has nearly 3 billion in R&D funding from research councils and
foundations, followed by Karolinska Institutet with 2.7 billion, and Uppsala
University with 2 billion. Typically, the larger higher education institutions have
a higher share of external funding than the smaller ones. But there are higher
education institutions that deviate from this pattern. At the Swedish Defence
University, Stockholm School of Economics, and Sédertdrn University research
is to a large extent funded with external grants. This may be explained by the
fact that they are all partly atypically funded, via the Swedish Armed Forces, or
(in two instances) their own foundations, respectively.

Research infrastructures

Research infrastructure refers to resources used for research purposes, for
example laboratories, instruments, databases, sample collections, and digital
tools. They enable experiments, observations and analyses, and are used in both
basic and applied research within all research fields. Examples of research
infrastructure are biobanks and advanced measuring instruments in medicine,
laboratories in physics and technology, telescopes and measuring platforms in
geosciences, and digitized material and language technology tools in the
humanities.

The costs for research infrastructure consist of both investments, for example,
development and purchase of equipment, and running expenses, such as
maintenance, premises costs, and personnel. Both these types of costs are
included in larger budget items and are difficult to quantify separately. The
budget item for investments in research within the higher education sector
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amounted to 2.4 billion SEK in 2023, according to Statistics Sweden. This
corresponds to 5 per cent of total expenditures on R&D in the higher education
sector. A subset of this consists of investments in research infrastructure, but
other types of investments are also included. As regards the running expenses for
research infrastructure, they are included in the larger budget item for operating
costs for research in the higher education sector, and cannot be separated either.
That budget item amounted to 45.5 billion SEK in 2023, according to Statistics
Sweden.




Research personnel
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2 Research personnel

We have now provided an overview of how Swedish research is funded and in
which sectors the research is conducted. In this chapter, we turn our attention to
the research and teaching personnel in the R&D system. The chapter has two
sections. In the first section, we provide a description of the Swedish R&D
system in an international comparison. In the second, we give an in-depth view
of the Swedish higher education sector.

2.1 R&D system personnel in an international
comparison

The share of researchers in the population is increasing

To illustrate the conditions for conducting research, figure 18 shows the share of
researchers in the population in Sweden, in our neighbouring countries, in the
EU, and in a selection of countries for the period 2015-2023. The selected
countries are the ten countries with the highest total number of researchers. The
countries in the figure are sorted by highest total number of researchers. The
number of researchers in this context refers to full time equivalents, which
means the total working hours spent on R&D activities converted into full time
employees. The figure includes researchers in all sectors of society, i.e., those
working in the higher education sector, the business enterprise sector, and the
government sector.
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Source: OECD.
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The figure shows that Korea, Denmark, Sweden, and Finland had the highest
share of researchers in the population in 2023. However, it should be noted that
data is missing for several countries for that year. All countries in the figure,
except Russia (which shows a decrease) and the United Kingdom (for which
data is only available for one year), have seen an increase in the share of
researchers over the period. The largest percentage increase over the last two-
year period occurred in China, which has also had the largest increase since
2015. The number of researchers in Sweden has increased from approximately
67,000 to 93,000 between 2015 and 2023. This is an increase of 30 per cent,
which is in line with the development for the EU, where the number of
researchers has increased by 34 per cent since 2015.

When reading this figure, we should be aware that there is some scope for
differences in the interpretation of how the concepts of "researcher”" and "R&D
time" are defined, which may result in variation between countries in the
assessment of what should be included in the statistics. Furthermore, the quality
of the statistics may vary between countries. This implies that these statistics are
better suited for drawing conclusions about developments over time than for in-
depth analysis of data for individual years.

How are researchers defined in the international statistics?

In the statistics from OECD, which are used for international comparisons
and for comparisons between different sectors, researchers are defined in
accordance with the Frascati Manual. It defines researchers as persons
who are engaged in the conception or creation of new knowledge,
products, processes, methods and systems, using advanced knowledge
and skills, where a doctoral degree is not a prerequisite. The number of
researchers in these analyses is specified as full time equivalents (FTEs),
which is the total working hours spent on R&D activities converted into full
time employees.'®

Sweden has a large share of researchers in the business enterprise
sector

Figure 19 shows how the share of researchers is distributed among the business
enterprise sector, the government sector, and the higher education sector in the
year 2023. The figure shows Sweden, our neighbouring countries, the EU, the
OECD, and a selection of countries. The selected countries are the ten countries
with the highest total number of researchers. It is important to note that the
distribution between different sectors can be influenced by how statistics are
reported and defined in different countries. For example, researchers at state-

6 OECD (2015). Frascati Manual 2015: Guidelines for Collecting and Reporting Data
on Research and Experimental Development, The Measurement of Scientific,
Technological and Innovation Activities, OECD Publishing, Paris. (Especially for the
definition of researchers, see page 150.)
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funded research institutes may be included in either the government sector or the
higher education sector. This has implications for the relative size of the sectors.
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Figure 19. Distribution of researchers (full time equivalents) between the business
enterprise sector, government sector, and higher education sector, 2023 or the latest
available year, in the ten countries with the largest number of researchers, Sweden and
our neighbouring countries, and the organisations EU and OECD.

Source: OECD.

Note: “Unknown sector” refers to the share of researchers that could not be assigned to a
sector. *data from 2022, **data from 2020, ***data from 2017.

The figure shows that Korea and the USA are the two countries where the
largest proportion of researchers, about four out of five, are active in the
business enterprise sector. Sweden also stands out in this regard, with 73 per
cent working in the business enterprise sector. This implies that Sweden ranks
fourth, after Japan, in terms of the share of researchers in the business enterprise
sector.

Figure 19 also shows large variations between different countries. In the United
Kingdom, less than 40 per cent of researchers are employed in the business
enterprise sector. There, instead, a large share of researchers (58 per cent) is
active in the higher education sector. The corresponding share for Sweden is 22
per cent.
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The countries in the figure also differ regarding the share of researchers active in
the government sector. In Russia, almost a third of researchers work in the
government sector. This stands in sharp contrast to the other countries in the
figure. China has the second largest share of researchers in the government
sector, with 16 per cent, followed by Norway and Germany, with 11 per cent.
The corresponding share for Sweden is 4.7 per cent, which again places Sweden
in the vicinity of Japan (4.3 per cent) and the USA (5.2 per cent). In Korea, the
share of researchers in the government sector is slightly higher, at 6.0 per cent.
How the share of researchers is distributed among the different sectors often
reflects how R&D funds are allocated (see figure 7).

2.2 Research and teaching personnel within the
Swedish higher education sector

After comparing Sweden's R&D system with other countries in the previous
section, we now move on to take a closer look at the research and teaching
personnel in the Swedish higher education sector. Here, we will report personnel
in terms of the number of persons (head count), as opposed to full time
equivalents which were used in the international comparisons.

Research and teaching personnel has increased over time

To illustrate the development of research and teaching personnel in the higher
education sector, figure 20 shows the number of employees for 2001-2024. The
figure includes doctoral student employees as well as the employment categories
that typically require a doctoral degree and where research is a significant part of
the duties. Lecturers are excluded since their main task is teaching.
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Figure 20. Development of research and teaching personnel including employed doctoral
student employees (head count) for the years 2001 up to and including 2024.

Source: Swedish Higher Education Authority (UKA).

In 2024, the number of employees in the categories included in figure 20
amounted to a total of 46,099 persons. This is an increase of almost 19,000 since
2001.

In 2001, doctoral student employees constituted about one third of the total
number of employees and was the largest employment category. Although the
number of doctoral student employees has increased, their share has decreased.
Nowadays, there are about the same number of doctoral student employees as
senior lecturers and other research and teaching personnel, respectively. The
increase in the number of doctoral student employees is partly due to legislative
changes that have gradually led to a larger proportion of doctoral students being
employed. For example, 70 per cent of new doctoral students were employed in
2023, an increase from 50 per cent in 2013.17

7 For more on this, see: Statistiska meddelanden - Universitet och hogskolor.
Doktorander och examina pa forskarniva 2022 (PDF, in Swedish).



https://www.uka.se/download/18.a6121fb188ba2cd924fd99/1690205576310/uf0204_2022a01_sm_uf21sm2301.pdf
https://www.uka.se/download/18.a6121fb188ba2cd924fd99/1690205576310/uf0204_2022a01_sm_uf21sm2301.pdf
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In most employment categories, the number of employees has increased.
Initially the increase in number of postdoctoral fellows was almost explosive; in
total, over the entire period, they have increased by several thousand per cent.
The number of professors and senior lecturers has also increased substantially,
by 90 and 84 per cent, respectively. For senior lecturers the increase is relatively
evenly distributed over the years, while the number of professors rose sharply
during the first half of the period. Since 2014, the rate of increase has slowed
down significantly. The sharp increase during the first half of the period is
probably related to the possibility of promotion to professor, which was
introduced in 1999.




Which are the different employment categories in the
higher education sector?

Appointments in higher education are regulated in the Swedish Higher
Education Ordinance (Hogskoleférordningen 1993:100), through agreements
between the labour market parties, or, if nothing is specified, in the
Employment Protection Act, (Lagen om anstallningsskydd 1982:80).

Employment categories regulated in the Higher Education Ordinance:

Professor: Teaching position; there are also adjunct professor, visiting
professor, and combined position with a healthcare principal.

Senior lecturer: Teaching position; there is also combined position with a
healthcare principal.

Associate senior lecturer: Also known as assistant professor. A tenure track
type of career development position of at least four and a maximum of six
years as teacher, with the right to a review for a permanent position as a senior
lecturer. May be obtained at most five or at most seven years after the doctoral
degree. Each higher education institution decides which of the time limits, and
which assessment grounds applies, by research field. With the introduction of
the associate senior lecturer position in 2017, the previous career development
position of research associate was phased out. In the Research Barometer,
research associates are reported together with the employment category
associate senior lecturers.

Postdoctoral fellow: Also called postdoctoral position and often shortened to
postdoc. A time-limited career development position regulated by agreement
between the labour market parties, can be obtained within three years after the
doctoral degree, and may last for a maximum of three years.18

Doctoral student: Employment for doctoral students to complete third-cycle
education. Not everyone admitted to doctoral education is employed as a
doctoral student. Employed doctoral students are not included in the statistics
on research and teaching personnel in the higher education sector.

In addition, there are other employment categories:

Other research and teaching personnel: In the Research Barometer, this
category is divided into academic researchers and support personnel based
on whether they have a doctoral degree according to the education register, or

have a job title that suggests they are highly likely to have a doctorate.19

Lecturer: Teacher with or without a doctoral degree.

18 Avtal om tidsbegrinsad anstillning som postdoktor (PDF, in Swedish)
"9 For a detailed description, see method memorandum on vr.se: Vetenskapsridets
anviandning av den officiella personalstatistiken (PDF, in Swedish).



https://www.arbetsgivarverket.se/globalassets/arbetsgivarverket/avtal-och-skrifter/avtal/avtal-om-tidsbegransad-anstallning-som-postdoktor/avtal-om-tidsbegransad-anstallning-som-postdoktor-2021-11-19.pdf
https://www.vr.se/download/18.2fd4a54f193decd01ce54c1f/1737135696808/Vetenskapsr%C3%A5dets%20anv%C3%A4ndning%20av%20den%20officiella%20personalstatistiken.pdf
https://www.vr.se/download/18.2fd4a54f193decd01ce54c1f/1737135696808/Vetenskapsr%C3%A5dets%20anv%C3%A4ndning%20av%20den%20officiella%20personalstatistiken.pdf
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Figure 20 shows that there has been a very small change over time in the number
of associate senior lecturers and research associates. However, the composition
of the group has changed. Since 2001, the number of research associates has
decreased drastically, from 1052 to only 59 in 2024. During the same period, the
associate senior lectureship was introduced (in 2017) and these have increased
from zero to 1051. This is a significant change given that the associate senior
lectureship carries a right to be assessed for an appointment as senior lecturer.
Overall, however, the number in the group is virtually unchanged over the entire
period, despite the political ambitions for the associate senior lectureships to
increase. To create more distinct career pathways and improve conditions for
young researchers, the Government set institution-specific targets in the autumn
of 2021 for fifteen higher education institutions to increase the share of associate
senior lectureships.?’ The Government has also commissioned the Swedish
Research Council to establish a strategic recruitment programme with a specific
focus on associate senior lecturers, which is a way for the Government to
provide stronger incentives for higher education institutions to invest in this type
of employment.?!

Differences in personnel composition between different higher
education institution categories

The previous section provided a description of the research and teaching
personnel at the national level. However, the Swedish higher education sector
consists of about 50 different higher education institutions (HEIs). They vary in
size, have different subject orientations, and show differences regarding the
share of employees in different employment categories. See the fact box in
Chapter 1 for which HEIs belong to which group.

Figure 21 shows the composition of research and teaching personnel for
different higher education institution categories for the years 2014 and 2024.
The composition is shown on the left axis and the total number of employees on
the right. The figure does not include doctoral students, since they are not
counted as research and teaching personnel in the official personnel statistics.

20 Swedish Higher Education Authority annual report 2023, page 971.
21J2025/01318. Uppdrag till Vetenskapsradet att inritta ett program for strategisk
rekrytering.
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Figure 21. Total number of persons (right axis) and shares (left axis) in different
employment categories for research and teaching personnel in the higher education
sector in 2014 and 2024, for different higher education institution categories.

Source: Statistics Sweden (SCB).

Figure 21 shows that the number of employees has increased for all higher
education institution categories except for university colleges, where we can
instead observe a small decrease. This can be explained by Malmo University
and Maélardalen University shifting their higher education institution category
from university colleges to new universities during this period.?? This change
also partly explains the large increase for new universities. The highest number
of employees are found at broad established universities, followed by specialised

universities. This applies to both 2014 and 2024.
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Total number of employees

22 In Chapters 1 and 3, the HEI is included in the group it belonged to in the last year. In
this chapter, however, it follows the group the HEI belonged to at the time, implying that
Malmé University and Mélardalen University have shifted HEI categories between 2014

and 2024.
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The shares within the different employment categories differ between the
various higher education institution categories, but are relatively constant over
time within each group. In a development common to all higher education
institution categories, the share of postdoctoral fellows has increased between
2014 and 2024.

At broad established universities and specialised universities, the share in
categories normally requiring a doctoral degree has remained relatively constant
over time, at around 75 per cent. At new universities, this share has also
remained relatively constant, but at a lower level, around 60 per cent. However,
this share has increased for both university colleges and other higher education
institutions, from about 50 per cent to approximately 60 per cent. It should be
noted that the group other higher education institutions is very small, with only
900 persons employed in 2024. This implies that small numerical changes can
have a large impact when converted to percentages.

The largest share of professors is found at broad established universities and
specialised universities, around 20 per cent. The lowest share of professors is
found at university colleges, approximately 10 per cent. University colleges and
new universities instead stand out with a large share of senior lecturers. This is
natural since teaching constitutes a larger share of their activities. Senior
lecturers, along with lecturers, principally have teaching as their main task.

Broad established universities and specialised universities in turn have a larger
share of postdoctoral fellows, associate senior lecturers, and academic
researchers — positions mainly focused on research.

The share of associate senior lecturers at specialised universities has halved from
2014 to 2024. At the same time, their share of postdoctoral fellows has
increased. A possible explanation could be that they prefer to hire postdocs
because these involve a smaller financial commitment.

Women and men in the higher education sector

Examining the share of women and men is essential to monitoring gender
equality in higher education. The objective of gender equality policy is for
women and men to have the same power to shape society and their own lives.?
Gender equality amounts to women and men having the same opportunities,
rights, and obligations in all areas of life.

Indicators for gender equality typically include reporting the share of women
and men. When the gender distribution falls within the interval of 40 to 60 per
cent, the gender distribution is usually considered even.

23 The Government’s goals for equality Ml for jémstilldhet - Webbpage: regeringen.se

(in Swedish).



https://www.regeringen.se/regeringens-politik/jamstalldhet/mal-for-jamstalldhet/
https://www.regeringen.se/regeringens-politik/jamstalldhet/mal-for-jamstalldhet/
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Men continue to be in majority at the academic top

Figure 22 shows how the shares of women and men at different career stages
have developed over the last ten-year period. If an even gender balance is
defined as the share of men or women being within the interval of 40 to 60 per
cent, the gender balance is to be considered even for all career stages in the
figure, except professors. Among professors, one third are women and two thirds
are men. The share of professors who are women has increased by
approximately 9 percentage points since 2014, but despite this significant
increase, even gender balance is still not reached at this — the highest — career
stage.

-@®= 2014 Women

@ 2024 \Women

Figure 22. Shares of women and men among those who were awarded doctoral degrees
in 2014 and 2024, respectively, and for different employment categories in higher
education in 2014 and 2024 (head count).

Sources: Statistics Sweden (SCB) and Swedish Higher Education Authority (UKA).

It is important to note that fixed-term, part-time appointments are common in the
higher education sector. It is also common for such appointments to be stacked
sequentially, which presumably leads to poorer career opportunities. In recent
years, several political reforms have been implemented to counteract fixed-term
and precarious appointments. However, there is currently no way to capture the
duration of appointments in the statistics. We therefore do not know if there are
gender differences regarding job security that can be linked to the possibility of
pursuing an academic career.?

24 For more on this, see Vetenskapsridet (2024). Externa forskningsmedel och attraktiva
anstdllningar. Villkor for unga forskare med finansiering fran Vetenskapsradet. (in
Swedish)

2014 Men

2024 Men
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Figure 22 shows the overall gender distribution within different career stages.
There are, however, large differences between different research fields. These
are analysed in more detail in figure 24.

Largest gender differences among older professors

Figure 23 illustrates the gender distribution among professors and senior
lecturers for the years 2014 and 2024, by year of doctoral degree. This
breakdown is a way to illustrate career age and provides an overview of the
development over a ten-year period.
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Figure 23: Number of professors and senior lecturers by year of doctoral degree and
gender, 2014 and 2024, respectively.

Source: Statistics Sweden (SCB) and own calculations.

Note: Those with missing information on year of doctoral degree are distributed
proportionally.

See method appendix for further information.
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For senior lecturers we note that already in 2014, the overall gender balance was
even. The gender balance for professors was uneven in 2014 and continues to be
uneven in 2024. The share of professors who are men is primarily larger for the
older career age cohorts. This is true for both 2014 and 2024. Among senior
lecturers, women were more numerous than men in the younger career age
cohorts in 2014. This pattern is to some extent visible for 2024 as well, but the
distribution across the different career age cohorts for senior lecturers is now
more even between the genders.

The report “Hur jamstillt &r det i hogskolan?” (“How gender-equal is higher
education?”) discusses possible explanations for why the overall share of women
among professors is so low. One explanation is that the group that holds
professorships is dominated by persons with a doctoral degree above twenty
years old, which is also shown in the figure. Twenty years ago, the share of
women in the recruitment base was significantly lower. However, the report
establishes that the increase in the share of professors who are women should be
larger, since the share of women in the group of doctoral degree holders from
which professors are recruited is higher today.2

Substantial differences between research fields in the distribution
across employment categories and gender

To further deepen the understanding of the gender distribution among research
and teaching personnel, figure 24 shows how men and women are distributed
across research fields, in terms of employment categories and year of doctoral
degree.?®

In data from Statistics Sweden, small numbers are approximate to protect
individuals or operations. Furthermore, small numbers are more sensitive to
random variations between years. As a consequence, we must be cautious about
drawing conclusions based on small numbers, which is particularly relevant for
the research field agricultural and veterinary sciences.

25 Vetenskapsradet (2021). Hur jamstéllt &r det i hogskolan? Kvinnors och méns
forutsittningar att bedriva forskning. (in Swedish).

26 In accordance with the Swedish Research Council's new methodology, this includes
everyone employed in an employment category that normally requires a doctoral degree
and those classified as researchers within the category other research and teaching
personnel. For simplicity, we describe these as personnel with a doctoral degree, even if
it is not listed in the education register for all of them.
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Figure 24. Research and teaching personnel (head count) with a doctoral degree, by
year of doctoral degree, employment category, and gender, for different research fields,
2024.

Source: Statistics Sweden (SCB) and own calculations.

Note: Please note that the scales on the horizontal axes vary. Those with missing
information on year of doctoral degree are distributed proportionally.

See method appendix for further information.
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In figure 24, we see that the number of employees varies between different
research fields. The largest number of employees are in medicine and health
sciences, followed by social sciences and then natural sciences. Agricultural and
veterinary sciences is the smallest research field in terms of personnel size,
followed by humanities and the arts, and then engineering and technology.
Please note that the scale for the different research fields in figure 24 varies.
Natural sciences, medicine and health sciences, and social sciences share a
common scale. Engineering and technology, agricultural and veterinary sciences,
and humanities and the arts have three different scales, adjusted to their lower
number of employees.

Figure 24 also shows that the personnel structure looks different when
comparing the various research fields. In agricultural and veterinary sciences,
those we call academic researchers constitute almost half of the employees. The
corresponding share in social sciences is only 10 per cent. In medicine and
health sciences, they constitute almost 30 per cent, in natural sciences 23 per
cent, and in both engineering and technology and humanities and the arts 14 per
cent. The greatest number of postdocs are found in natural sciences, followed by
medicine and health sciences.

In general, the number of postdoctoral fellows has increased substantially. This
increase can only partially be explained by the methodological change we apply,
i.e., that we now, in contrast to previously, also include those who do not have a
doctoral degree listed in the education register. The Swedish Higher Education
Authority has also noted the increase in postdoctoral fellows, and suggests the
changes in the Employment Protection Act in 2022 as a possible explanation for
the large increase. These changes may have resulted in a greater share than
previously being employed as postdocs, since this appointment is regulated by
collective agreement and not via the Employment Protection Act.?”

As we noted above, higher education institutions may also have financial
reasons for employing postdoctoral fellows rather than associate senior lecturers,
since it entails a more limited financial commitment. In all research fields,
associate senior lecturers constitute a very small share of the research and
teaching personnel, 5 per cent or less.

The share of senior lecturers varies greatly between the research fields; in both
social sciences and humanities and the arts, which are characterised by large
student cohorts and accordingly much teaching, they constitute more than half of
the research and teaching personnel with a doctoral degree. The lowest share of
senior lecturers is found in agricultural and veterinary sciences, where they only
constitute 16 per cent.

The share of professors also varies between different research fields. The highest
share of professors is found in engineering and technology (28 per cent). The
lowest share is found in agricultural and veterinary sciences (14 per cent).

27 Annual status report 2025 from the Swedish Higher Education Authority, Universitet
och hdgskolor — Arsrapport 2025 (PDF, in Swedish).



https://www.uka.se/download/18.37ad5dd9197581831a8eb/1750147376047/UK%C3%84_%C3%85rsrapport_2025.pdf
https://www.uka.se/download/18.37ad5dd9197581831a8eb/1750147376047/UK%C3%84_%C3%85rsrapport_2025.pdf
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Between the remaining research fields, the differences in the share of professors
are small, at just over 20 per cent.

The shape of the pyramids in figure 24 can be used to examine the overall career
pathways of research and teaching personnel, how they by year of doctoral
degree move from career development positions to senior lecturer, and then
professor. The figure also shows differences between women and men in these
respects. Career age shows the number of years since the doctoral degree was
awarded. However, the individual's activity level, any parental leave, or other
breaks are not apparent. Nor is it apparent whether the appointment is a fixed-
term temporary position or a permanent position.

Figure 24 clearly shows that the research and teaching personnel are unevenly
distributed across the different career ages. For most research fields, the
diagrams are more or less pyramid-shaped from the second youngest career age
interval upwards, but there are variations. For humanities and the arts, the four
career age intervals 2000-2019 are approximately the same size. This implies
that humanities and the arts has a more even distribution of career age than the
other research fields. This could be related to the fact that the number of newly
awarded doctoral degree holders in humanities and the arts rose sharply for a
couple of decades until 2003, only to decrease and almost halve by 2024.28

Social sciences is another research field that stands out in figure 24. Here, there
is a large share of employees with a doctoral degree from the years 2000 to
2019, while the share with older doctoral degrees is significantly lower. Social
sciences is the second largest research field in 2024, after medicine and health
sciences. But in social sciences, there are fewer employees in the youngest
career age interval than in the second to youngest group. The pattern of fewer
employees in the youngest career age interval is similar for the two smallest
research fields, agricultural and veterinary sciences and humanities and the arts,
but deviates from the remaining three research fields. This could indicate
difficulties for young researchers to establish themselves in these research fields.
However, we remind the reader that small numbers are approximate in these
data, and that this has the greatest effect on the smallest of the research fields.

Figure 24 also shows the gender distribution in different employment categories
in relation to year of doctoral degree. From the figure, we can establish that the
gender distribution varies between the research fields. In natural sciences and
engineering and technology, men form the majority in all personnel categories
irrespective of their year of doctoral degree, although the share of women has
increased for younger career age intervals. In medicine and health sciences,
women are instead in the majority in all employment categories, except
professor. In remaining research fields, the gender distribution is more even.

28 The Swedish Higher Education Authority’s statistical data base.
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There are structural gender differences that can be linked to career age. Men are
in the majority in older career age intervals, while women are in the majority in

younger career age intervals.

Research and teaching personnel spend approximately half of their

working hours on research

We have now shown what the career structure and gender distribution look like
within the different research fields, and discussed how this has changed over
time. But what do the research and teaching personnel actually do? What share

of their working hours do they spend on research? Figure 25 shows the shares of

working hours spent on research, teaching, and other duties for different

employment categories in 2023. The figure is based on a survey, which Statistics
Sweden conducts every two years. Since these data come from a sample survey,

they are estimates with some uncertainty.
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Figure 25. Relative distribution of working hours among different tasks (left axis) and
annual R&D equivalents (right axis), by employment category. All data are for 2023.

Source: Statistics Sweden (SCB).

Note: TA-personnel is technical and administrative personnel. These are not listed as
research and teaching personnel, and are therefore not included in the other figures on

personnel.
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In total, the employment categories included in figure 25 spend 47 per cent of
their working hours on research and development. This includes the time they
spend on applying for research funding. 24 per cent of the working hours are
devoted to undergraduate education and nearly 3 per cent to third-cycle
education. The rest of the time is spent on other work such as administration,
various expert assignments or commissions, etc.

From the figure, we find that postdoctoral fellows, at 82 per cent, is the category
that devotes the largest share of their working hours to research and applying for
external research funding. Doctoral students, associate senior lecturers, and
academic researchers also spend the main part of their working hours on
research. Lecturers and senior lecturers instead are the categories that devote the
largest share of their working hours to teaching. The distribution of working
hours among the different tasks is similar for women and men within the
employment categories.?® In this year's Research Barometer, we therefore choose
to not break these data down by gender in the figure.

Research and teaching personnel spend part of their research time applying for
research grants.3° Associate senior lecturers spend 13 per cent of their working
hours applying for research grants, making them the employment category that
spends the largest share of working hours on this. Academic researchers spend
the second most time on this, with 10 per cent, followed by professors, with just
over 8 per cent.

Figure 25 also shows which employment category within the higher education
sector conducts the most R&D, measured in annual R&D equivalents. The
annual R&D equivalents is a measure that shows the number of full time
equivalents if R&D were the only task. This implies that, in addition to the share
of working hours used for research and development, the total size of the
employment category measured in full time equivalents is decisive for the
number of annual R&D equivalents.

Doctoral students perform the absolute highest number of annual R&D
equivalents. This is expected. Perhaps more surprising is the fact that TA-
personnel come second. TA-personnel include research engineers, research
technicians, and research nurses, among others. This employment category has a
large number of employees, and therefore performs a higher total number of
annual R&D equivalents than postdoctoral fellows, associate senior lecturers,

29 The only gender differences that are both statistically and practically significant
concern technical and administrative personnel (TA-personnel). For this employment
category, women spend more time on other work and men spend more time applying for
research funding. Otherwise, there are a few gender differences that are statistically
significant, but these are so small they lack practical implications.

30 In data from Statistics Sweden, the item “R&D of which applying for R&D grants™ is
included in “Research and development”. Here we have subtracted it to report it
separately, and to obtain totals that sum to 100 per cent. (Deviations occur, as all parts
are estimated from survey responses.) The total time spent on research and development
in figure 25 is thus the sum of “Research and development” and “Applying for R&D
grants”.
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and academic researchers, all of whom spend a larger share of their working
hours on research. Senior lecturers come third. Despite devoting a relatively
small share of their working hours to research, senior lecturers account for a
large part of the research conducted in the higher education sector, because they
too are a large personnel group.

The share of internationally recruited personnel is increasing

To better understand the conditions for conducting research within the higher
education sector and for pursuing an academic career, we have also examined
mobility. In figure 26, we show the share of the research and teaching personnel
within the higher education sector who hold a doctoral degree from the HEI
where they are employed, and the share who hold a doctoral degree from another
HEI in Sweden or from a HEI abroad. We show this by higher education
institution category for the years 2014 and 2024. Here, the fact that small
numbers are approximate means that we should be cautious about conclusions
concerning the group other higher education institutions.3'

2014 2024 2014 2024 2014 2024 2014 2024 2014 2024

Broad Specialised New University Other higher
established universities universities colleges education
universities institutions

B Same HEI O Other Swedish HEI O Foreign HEI B Unknown HEI

Figure 26. Share of HEI personnel (head count) with a doctoral degree from the same or
other HEI relative to where they work, by HEI category in 2014 and 2024.

Source: Statistics Sweden (SCB).

Note: Unknown means that information on which HEI| awarded the doctoral degree is
missing. This most likely means it was a foreign HEI.

31 In figures 26 and 27, only those who hold a doctoral degree according to the education
register are included. Those who are missing here but hold an appointment that normally
requires a doctoral degree can be assumed to have a foreign doctoral degree. This
implies that the group with a foreign or unknown doctoral degree is underestimated.
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In total, about half of the research and teaching personnel with a doctoral degree
is employed by the same higher education institution as awarded their degrees.
This is true for both 2014 and 2024. However, the share has decreased slightly.
When comparing the different higher education institution categories over time,
we see that the share with a doctoral degree from the same higher education
institution has fallen at broad established universities (from 66 to 59 per cent)
and specialised universities (from 59 to 54 per cent). At new universities, the
share is constant (32 per cent in both years), while this share has doubled, from 7
to 14 per cent, at university colleges. At other higher education institutions, the
share of employees with a doctoral degree from the same higher education
institution was zero per cent in 2014, and is 6 per cent in 2024. These differences
can probably be explained by the fact that new universities and university
colleges are not awarding as many doctoral degrees. This applies in particular to
university colleges, which do not have general entitlement to award doctoral
degrees.

The share with a doctoral degree from a foreign higher education institution has
increased from 11 per cent in 2014 to 17 per cent in 2024. In addition, just over
1 per cent have a doctoral degree from an unknown higher education institution
(both years). These individuals, for whom information about where they
received their doctoral degree is missing in the statistics, are probably graduates
of a foreign higher education institution. The shares with a doctoral degree from
a foreign or unknown higher education institution have increased across all
higher education institution categories, and is largest at broad established
universities (13 per cent in 2014 and 18 per cent in 2024) and specialised
universities (16 per cent in 2014 and 24 per cent in 2024). However, the increase
is greatest for other higher education institutions, with a fourfold increase from 3
per cent to 12 per cent. New universities (almost a threefold increase from 5 to
14 per cent) and university colleges (a doubling from 7 to 14 per cent) have also
seen large increases in this share. Overall, this means that the share with a
doctoral degree from another Swedish higher education institution is lowest at
broad established universities and specialised universities. This applies to both
2014 and 2024.

The share of internationally recruited personnel is highest in natural
sciences

In figure 27, we show the share of the research and teaching personnel within the
higher education sector who hold a doctoral degree from the HEI where they are
employed, and the share who hold a doctoral degree from another HEI in
Sweden or from a HEI abroad, by research field. This breakdown of the data
reflects roughly the same development over time that we note for the higher
education institution categories in figure 26.
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2014 2024 | 2014 2024 | 2014 2024 | 2014 2024 | 2014 2024 | 2014 2024

Natural sciences Engineering and | Medicine and health Agricultural and Social sciences Humanities and
technology sciences veterinary sciences the arts
@ Same HEI OOther Swedish HEI OForeign HEI @Unknown HEI

Figure 27. Share of HEI personnel (head count) with a doctoral degree from the same or
other HEI relative to where they work, by research field in 2014 and 2024.

Source: Statistics Sweden (SCB).

Note: Unknown means that information on which HEI awarded the doctoral degree is
missing. This most likely means it was a foreign HEI.

The share with a doctoral degree from the same higher education institution has
decreased in all research fields. The decrease is similar between the different
research fields, at about 5 percentage points, except for humanities and the arts,
which has almost twice as large a decrease, at 9 percentage points, from 51 to 42
per cent. Humanities and the arts also has the largest increase in the share with a
doctoral degree from a foreign or unknown higher education institution, with
almost a threefold increase from 6 to 15 per cent. The share with a doctoral
degree from a foreign or unknown higher education institution has increased for
all research fields. Natural sciences had the largest share in 2014, with almost a
quarter, and continues to have the largest share in 2024; now almost a third of
the research and teaching personnel in natural sciences have a doctoral degree
from a foreign or unknown institution.
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3 Scientific publishing

While the previous chapters have covered research funding and personnel, this
section shifts the focus to scientific publishing. To place Swedish publishing in a
broader context, the chapter begins with a global overview. We analyse
publishing patterns across different continents, identify the countries with the
highest output, and highlight Sweden's international collaborations. The analysis
then moves to the national level, examining publishing trends across different
research areas and between various Higher Education Institutions (HEIs).

It is important to point out that bibliometrics does not give a complete picture of
scientific output. The metrics have limitations and do not capture all publishing,
but they constitute an established and useful tool for analysing impact at the
country and organisation level.

Web of Science — strengths and limitations

The publication statistics in the Research Barometer originate from the Swedish
Research Council’s publication database, which is, in turn, based on the
international database Web of Science (WoS). It is important to note that WoS is
a commercial database, a fact that stands in contrast to the growing movement
for open science.

A strength of WoS is its stringent selection process, which ensures that only
journals with a robust peer review procedure are indexed. This grants the
database high credibility, particularly in fields such as the natural sciences,
medicine, and technology.

However, WoS suffers from significant limitations in its coverage due to a
dominance of English-language content and a primary focus on journal
publications. Consequently, much of the material published in books and
national journals is excluded, which is particularly relevant for the humanities.
Therefore, in this edition of the research barometer, we have chosen to exclude
the humanities from most of the figures in this chapter.

3.1 Scientific publishing in international
comparison

Asia has increased its publications fivefold in 20 years

Global scientific publishing has increased sharply over the past 20 years, with
the worldwide number of publications tripling between 2005 and 2024. Figure
28 illustrates this trend for the different continents during the period.
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Figure 28. Number of publications per continent, 2005-2024.

Source: Clarivate.

As shown in Figure 28, the number of publications increased across all
continents, but the most dramatic development is seen in Asia. Publications
originating from Asia increased more than fivefold between 2005 and 2024,
resulting in the continent's share of global publishing rising from 23 to 49 per
cent.

Simultaneously, the shares held by North America and Europe decreased
significantly. Over the period, North America's share dropped from 32 to 16 per
cent, and Europe's share from 39 to 26 per cent. Among the other continents,
Africa had the largest relative increase, rising from 1.3 to 3.0 per cent. Oceania's
share slightly decreased, moving from 2.8 to 2.2 per cent, while South America's
share has remained stable at approximately 3 per cent throughout the period.
However, it is important to point out that research originating from South
America is often published in Spanish and Portuguese in regional journals. Since
these are not included in our database, they consequently do not appear in the
statistics. Research from Africa is similarly under-represented in the database, as
it is frequently published in regional journals and in languages other than
English.
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Medicine is the largest research area globally

With an overall increase in publishing, it is also relevant to see which research
areas are the largest. Figure 29 therefore shows the global distribution of
publications across different research areas for the period 2021-2023.

Humanities

Agricultural Sciences

Medicine and

Social Sciences Health Sciences

Technology

Natural Sciences

Figure 29. Distribution of world publications between research areas, 2021-2023.

Source: Clarivate.

Medicine and health sciences account for over a third of the scientific
publications globally. This is followed by natural sciences and technology, both
of which contribute approximately one fifth of the total. Social sciences accounts
for one in ten publications and agricultural sciences for almost as many (8 per
cent).

The humanities constitute only 3 per cent of the publications in the database.
This low share can largely be explained by the fact that researchers in the
humanities often publish in books and national journals, which are often not
included in the database.

Asia dominates in technology and Europe in the humanities

We have now established which continents publish the most and which are the
largest research areas globally. The next step is to examine the continental
dominance within the different research areas. To analyse this distribution,
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Figure 30 provides an overview of the proportion of publications within each
respective research area originating from each continent.

B Asia [JEurope [ North America [0 South America [l Oceania W Africa

Figure 30. Continental share of publications per research area, 2021-2023.

Source: Clarivate.

A detailed review of the research areas reveals large regional differences. In
areas such as medicine and health, natural sciences and agricultural sciences, the
distribution is relatively similar to the total distribution of publications between
continents (Figure 28).
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However, significant regional disparities emerge when examining other research
areas. In technology, a full 62 per cent of publications originate from Asia, while
North America accounts for only 10 per cent. At the other end of the spectrum
are the humanities and social sciences. Here, Europe dominates instead, having
over half of all publications in the humanities, and 38 per cent in social sciences.
Within these latter areas, the smaller continents also contribute significantly
more, particularly South America, which accounts for 8 per cent of publications
in the humanities and 5 per cent in social sciences.

How is the number of publications calculated?

Unless otherwise stated, we employ fractional counting. This means that if a
publication has two authors from different countries, each country receives half
a publication. The same principle applies to publications belonging to multiple
subjects. The actual number of publications is therefore higher than what is
shown in the figures.

Publications in Web of Science are classified into about 250 different subjects
based on the journal they are included in. For our analyses, we have grouped
these subjects in three different ways, adapted to what was appropriate for
each figure: into six research areas (Figures 28-30), into 17 research areas
(Figures 36—38) and finally into ten research areas for the research profiles in
the bubble diagrams (Figures 35 and 44—47).

Publications from Swedish researchers are identified based on the
organisational affiliation specified by the author themselves.

China widens lead over the USA in publication volume

Global research output is dominated by a few countries, and to put Sweden's role
into perspective, it is interesting to see how we compare internationally. Figure
31 shows the number of publications for the top-publishing countries, as well as
for the Nordic Countries. The number in parentheses shows each country's
global rank, in terms of the number of publications in 2023. To visualise the
enormous volume originating from China and the USA, they are displayed
alongside India in a separate chart with an adapted scale.
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Figure 31. Number of publications for the top-publishing countries, and the Nordic
countries, 2018 and 2023. The number in parentheses indicates the country's rank in
terms of number of publications.

Source: Clarivate.

China is the leader in scientific publishing, accounting for a full 27 per cent of
the world's scientific publications in 2023. Although the USA had almost as
many publications as China in 2018, its growth has not been as strong; the
country accounted for 14 per cent of world output in 2023. Sweden ranks 24th
globally, contributing 0.7 per cent of the total output.
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The highest proportional increase was observed in Saudi Arabia; the country
expanded its number of publications almost threefold between 2018 and 2023.
Countries such as India, Egypt, and Turkey also demonstrate very strong growth
in their publication volume.

It is important to note that these figures are based on fractional counting, where
each country's contribution is measured based on author shares in publications
(see fact box above). With full count counting of publications, the picture
changes slightly, as the degree of international collaboration affects the statistics.
On average, 92 per cent of the authors on Chinese publications were from China
in 2023, while the corresponding figure for the USA was 74 per cent and for
European countries around 50 per cent.

The United Kingdom has the highest citation impact

To facilitate a fair comparison between countries, irrespective of their
publication volume, we use the share of highly cited publications to measure
citation impact. Specifically, this metric represents the share of a country's
output that belongs to the top 10 per cent most cited globally. A share above 10
per cent indicates that the country's research is cited more often than the world
average, which is exactly 10 per cent. However, to obtain a complete picture of a
country’s total research impact, it is also essential to consider the absolute
number of publications. A country with a high share of highly cited publications
combined with a large publication volume has a significantly greater total impact
than a country with the same share but a smaller volume.

Figure 32 illustrates the share of highly cited publications for the same countries
as in the previous figure—that is, the countries with the largest publication
volumes and the Nordic countries. Here, the countries are sorted by the share of
highly cited publications in 2023. The number in parentheses continues to
indicate each country's rank in terms of the total number of publications.
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Figure 32. Share of highly cited publications for the top-publishing countries, and the
Nordic countries, 2018 and 2023. The number in parentheses indicates the country's rank
in terms of number of publications.

Source: Clarivate.

With over 13 per cent highly cited publications, the United Kingdom had the
highest citation impact in 2023. This is followed by Australia, Switzerland, and
the Netherlands, all with a citation impact of 13 per cent.

China has simultaneously increased its impact by one percentage point, reaching
almost 13 per cent in 2023. Since the global average for highly cited
publications is always 10 per cent, China's increase affects the relative statistics
for other countries due to the country's enormous publication volume. As China's
share of highly cited publications grows, the share for other countries
decreases—even if their research continues to be highly cited. This is
particularly evident in the case of the USA, whose share fell from 14 to 11 per
cent during the same period. Sweden also experienced a small decrease, ending
up at 11 per cent in 2023.



71

Among the countries that nevertheless showed strong growth in citation impact
are Saudi Arabia, Egypt, Iran, and India.

How is citation impact calculated?

A common way to measure citation impact is through the share of highly
cited publications. The metric shows the proportion of a country's or
organisation's output that belongs to the top 10 per cent most cited
globally. The world average is 10 per cent. If a country has a share of 12
per cent, it means they are cited 20 per cent more than the world average.
Since citing behaviours vary greatly between different subjects, the metric
is field-normalized to ensure a fair representation of the impact. This
means that the 10 per cent most cited publications are calculated
separately for each subject. They are then summed for all subjects and
divided by the total number of publications. Unlike other metrics, such as
the average number of citations, this is not affected by individual extremely
highly cited publications.

Why are the humanities absent from citation
metrics?

In this edition of the research barometer, we have chosen to exclude the
humanities from most figures, and specifically from all citation statistics.
The reasons are both the low coverage and the low citation rate in the
database. An important explanation for the low citation rate is that even if a
publication is included, only citations from other publications also present in
the database are counted. When the average number of citations per
publication is very low, the calculation of the proportion of the 10 per cent
most cited publications risks being unreliable.

To obtain a measure of countries' productivity, we consider the number of
publications in relation to the population size. Figure 33 shows the number of
publications per thousand inhabitants, alongside the share of highly cited
publications for OECD countries, China and Singapore, during the period 2021—
2023. The size of the circles in the figure illustrates the countries' relative
publication volume.
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Figure 33. Number of publications per thousand inhabitants in relation to share of highly
cited publications for OECD countries, China and Singapore, 2021-2023. The countries'
relative publication volume is illustrated by the size of the circles.

Source: Clarivate and OECD.
Note: Only countries with more than 1500 publications per year are shown in the figure.

The figure shows a clear correlation between the number of publications per
inhabitant and impact. The countries with the highest publications per
inhabitant—Denmark, Switzerland, and Australia—also recorded a high citation
impact. Several countries, such as Sweden, Finland, and Norway, had both a
high number of publications per inhabitant and a citation impact above the world
average. Singapore and the Netherlands had a similar number of publications per
inhabitant as Sweden but with significantly higher citation impact. Notably, the
USA and the United Kingdom had a high impact despite their number of
publications per inhabitant being lower.

The countries with the lowest number of publications per inhabitant, such as
Mexico and Colombia, also had the lowest citation impact. This pattern also
applied to Chile, Turkey, Slovakia, Hungary, and Japan.
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China deviates from the overall pattern. The country had a low number of
publications per inhabitant but at the same time a high impact, which places it in
a unique position in the figure.

Sweden is a leader in the share of Open Access publications

Open access to publications is a central part of the development of the scientific
system. According to the 2020 Research Bill, scientific publications funded by
public means shall be made immediately open access from 2021. This directive
remains in the 2024 Research Bill.32

Through the Bibsam consortium, Swedish universities and university colleges
have entered into so-called transformative agreements with several journals.33
These agreements allow researchers to publish with open access at no, or a
reduced, cost. Publications can be made in both fully open access journals (gold)
and in subscription-based journals (hybrid). The goal of the agreements is to
accelerate the transition to a fully open system, where the payment flow shifts
from a subscription-based to an open access publishing system.

What is meant by gold, hybrid, green, and closed
publications?

Gold: Publication in an open access journal.

Hybrid: Publication in a subscription-based journal that is made openly
accessible via a fee paid by the author (or through transformative
agreements).

Green: Publication in a subscription-based journal that is made openly
accessible by the author by placing a copy in a digital archive, known as a
‘repository’. This type of open access is also known as ‘parallel publication’
or ‘self-archiving’. Green publication usually involves an embargo, which
means that publication in an open archive may only be done after a certain
delay.

Closed: Publication that is not open access

32 Government Bill 2020/21:60, p. 101 and Government Bill 2024/25:60, p. 157.

33 The Bibsam Consortium is an association led by the National Library of Sweden
(Kungliga biblioteket) whose main task is to negotiate license agreements for scholarly
journals. It includes nearly 100 Swedish higher education institutions, research institutes,
and government agencies.
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Figure 34 reports the share of open access publications for Sweden, the EU, and
the world for the years 2019, 2021, and 2023.
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Figure 34. Share of open access and closed publications in Sweden, the EU, and the
world, for the years 2019, 2021, and 2023 (full counts of publications).

Source: Clarivate.

Note: Gold, hybrid, and green constitute different classifications of open access

publications, see fact box. Closed are publications that are not open access.

The share of Swedish publications with open access increased from 64 to 89 per
cent between 2019 and 2023. This development has been significantly faster in
Sweden than in the rest of the EU and the world at large. In 2023, 74 per cent of
publications in the EU were open access, while the corresponding figure for the

entire world was 55 per cent.

The rapid increase observed in Sweden is mainly due to the strong growth of
hybrid publications. This is a direct consequence of the extensive number of
transformative agreements that Sweden has entered into. Sweden and Finland
are the countries in the world that publish the largest share of their publications

through such agreements.3*

34 For more information, see the ESAC Initiative website MARKET WATCH — ESAC
Initiative on market watch and transformative agreements.
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Sweden's research profile is similar to the USA's but differs
significantly from China's

How does Swedish research compare to the global giants China and the USA?
To illustrate this, we have created research profiles that show a country's
research specialisation in relation to its citation impact. Research specialisation
is measured by comparing the share of a country's publications within a certain
research area with the share of all world research published within the same
area. For example: If 6 per cent of all world publications are in social sciences,
the world average for social sciences is 6 per cent. If 13 per cent of Sweden's
publications is in social sciences, this is above the world average, and Sweden is
then highly specialised in the area.

Figure 35 shows research profiles for Sweden, the EU, the USA, and China
during the years 2021-2023. To interpret the figures correctly, consider the
following: If an area is to the right of zero, it means that the country publishes a
larger share of its total research in that specific research area than the global
average. If an area is to the left of zero, it means they publish a smaller share of
their research in that specific area than the global average. A position above the
10 per cent line indicates a higher impact than the world average, while a
position under the line means it was lower. The size of the circles illustrates the
research area's relative volume in number of publications. A description of how
research specialisation is calculated can be found in the method appendix.
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Figure 35. The research profiles of Sweden, the EU, the US, and China for the years

2021-2023.

Source: Clarivate.

The figure shows that Sweden is most specialised in social sciences, health
sciences, economics, and clinical medicine, which means we publish a larger
share than the world average in these areas. Sweden publishes a smaller share in
chemistry, physics and mathematics, while publication in biomedicine and
geosciences is very close to the world average. The areas in which we publish
the most, as shown by the size of the circles, are clinical medicine, technology,

social sciences, and biomedicine.

Sweden's research profile is very similar to the USA's, but there are some

important differences. Sweden had a higher citation impact in biology and a
larger share of publications in technology.

China, on the other hand, has a completely different research focus than Sweden.
They are most prominent in technology, where they publish the most and have a
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high impact. They are also specialised and highly cited in chemistry,
geosciences, and physics and mathematics. The area in which China has the
highest citation impact is economics. However, they are not specialised there.

When we look at the EU's research profile, we see that most areas are close to
the world average in specialisation. The Union is most specialised in social
sciences and least in technology. Sweden's citation impact is higher than that of
the EU in almost all areas, except for health sciences where the EU's was
slightly higher.

Sweden collaborates most with the USA

International research collaboration is a fundamental part of the global research
community. It is assumed to both enhance the quality of research and strengthen
a country's competitiveness. One way of measuring this collaboration is to look
at the share of publications that are co-authored with researchers from other
countries.

Figure 36 shows the countries with which Swedish researchers most frequently
co-published in 2018 and 2023. It indicates the share of co-authored publications
out of the total number of Swedish publications.
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Figure 36. Sweden's share of internationally co-authored publications, per collaborating
country 2018 and 2023 (full counts of publications).

Source: Clarivate.
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Swedish researchers collaborate most frequently with the USA; at least one
American author participated in one in five Swedish publications in 2023. This
is followed by the United Kingdom (17 per cent) and Germany (15 per cent).

The largest increase between 2018 and 2023 occurred in collaboration with
China, which is now our fourth largest collaborating country. The share of co-
publications with China increased from 8 to 11 per cent during the period. In
addition, Sweden strengthened collaboration with Spain and India.

However, the extent of collaboration varies greatly between different research
areas. Figure 37 shows the share of co-authored articles per research area for the
periods 2011-2013 and 2021-2023.

Biology e 2011-2013 = 2021-2023

100%

Humanities Physics

Educational Sciences Agricultural Science

Social Sciences Geosciences
Health Sciences Biomedicine

Economics Chemistry

Psychology Material Science

Engineering Information and Communications Technology

Mathematics Clinical Medicine

Figure 37. Sweden's share of internationally co-authored publications per research area,
from 2011-13 and 2021-2023 (full counts of publications).

Source: Clarivate.

The share of internationally co-authored publications increased in all research
areas between the periods. Collaboration is greatest in biology and physics,
where at least one international researcher participated in 83 per cent of the
Swedish publications during 2021-2023. The lowest co-publication rate is in the
humanities and education sciences, with 36 and 37 per cent respectively. The
humanities did, however, show a large increase, as the share was only 20 per
cent during the period 2011-2013.
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3.2 Scientific publishing in Sweden

Having analysed Sweden's publishing in an international context, we now shift
our focus to the national level in this section. Here, we analyse how Swedish
publishing has developed over time, and how it is distributed across different
research areas and institutional groups. The section concludes by showing
research profiles for our universities and for the university colleges as a group.

Sweden publishes most in medicine

Sweden's development at the research area level can be studied in Figure 38,
which presents the number of publications per research area for two four-year
periods: 2016-2019 and 2020-2023. The research areas are sorted in descending
order by the number of publications during the latest period.
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Figure 38. Number of Swedish publications within different research areas for the periods
2016-2019 and 2020-2023.

Source: Clarivate.

Note: ICT = Information and Communication Technology.

Swedish publishing is dominated by clinical medicine and biomedicine, which
together account for more than a third of all publications. The largest increase,
however, is seen in social sciences and information and communication
technology (ICT). Areas such as health sciences, geosciences, and education
sciences also show significant growth.
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The total number of Swedish publications increased by 9 per cent. This is based
on fractional counting, where each publication is weighted according to
Sweden's share of the authorship (for details, see fact box). When calculating
full counts of publications instead, the increase was a full 17 per cent. This
difference is a clear sign of increased international collaboration, as Sweden's
share of authorship is diluted when more countries are involved.

The difference between the two counting methods varies between different
research areas. In physics, for example, where international collaboration is very
extensive, the difference is large. In the humanities, the difference is marginal
instead. If full counts of publications had been applied in Figure, physics and
biology would have been ranked higher, while the humanities would have ended
up further down.

Figure 39 illustrates Sweden's impact within different research areas by showing
the share of highly cited publications for the same time periods as above. The
areas are ranked according to the highest citation impact during the most recent
period. The world average for the share of highly cited publications (10 per cent)
is marked with a horizontal line in the figure. Note that this figure does not
include the humanities (see fact box).
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Figure 39. Share of highly cited publications from Sweden, per research area, 2016—
2019 and 2020-2023.

Source: Clarivate.

Note: ICT = Information and Communication Technology.

During the most recent period, Sweden had the highest citation impact in
biology, clinical medicine, social sciences, and agronomy, where we were well
above the world average. Compared to the previous period, however, Sweden
has experienced a reduction in citation impact in most areas.

It is difficult to assess to what extent this decline is due to China's rapid
emergence in research. However, an interesting pattern can be discerned: In
clinical medicine, where China does not have a high citation impact (see Figure
35), Sweden has not lost ground. Conversely, Sweden performs less well in the
technical areas where China has long been strongest—engineering, materials
science, and ICT. A similar trend is now also beginning to appear in biology and
agronomy, where Sweden still had a high impact during the most recent period.
Despite this, we have seen a decline in these areas as well, as China has
increased its impact in them, too.
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New universities and university colleges show the largest increase
in publications

In the previous chapters, we divided the higher education institutions into
different groups (see fact box in Chapter 1 for a complete list). Figure 40 shows
how the number of scientific publications has developed for these groups
between 2001 and 2023.

It is important to note that institutions that were granted university status during
this period have been placed in that group for the entire time span; that is, even
for the years before the institution received its new status.
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Figure 40. Number of scientific publications from different HEI categories, 2001-2023.
Source: Clarivate.

In Sweden, the broad established universities and the specialised universities
account for the largest share of publications. Towards the end of the period
(2020-2023), the established universities accounted for half of all Swedish
publications, and the specialised universities for one-third. The new universities
contributed 8 per cent and the university colleges 5 per cent.

This pattern looked different at the beginning of the period (2001-2004), when
the new universities accounted for only 3 per cent and the university colleges for
one per cent of the publications. Consequently, the university colleges and the
new universities have had the have had the highest proportional growth in the
number of scientific publications. Over the entire period, the university colleges
have increased their publication volume sevenfold and the new universities
fivefold, while other universities have increased by 50 per cent.
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Overall, a total increase in publications was observed during 2020-2022, with a
peak in 2021 which fell to more normal levels in 2023. This development is
likely a consequence of the global COVID-19 pandemic.

The group other higher education institutions is not represented in the figure, as
there are very few scientific publications from this group in the database.

Specialised universities have the highest citation impact

While Figure 40 focused on publication volumes, Figure 41 illustrates research
impact. The figure shows the proportion of highly cited publications for different
HEI categories between 2001 and 2023.
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Figure 41. Share of highly cited publications for different HEI categories 2001-2023.

Source: Clarivate.

Throughout the period, the share of highly cited publications from broad
established universities and specialised universities has been above the world
average of 10 per cent. The specialised universities have consistently had the
highest citation impact of all HEI categories. For the new universities and
university colleges, the citation impact has varied more, which is natural since
their total publication volume is significantly lower.
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Lund University and Karolinska Institutet publish the most

After analysing at the group level, in Figure 42 we move on to look at the
number of publications for individual higher education institutions. To ensure a
reliable basis, given that some institutions have a limited annual publication
volume, the results are shown for the two four-year periods 20162019 and
2020-2023. They are sorted in descending order based on the number of
publications during the most recent period. Only institutions that recorded at
least 200 publications during 2020-2023 are included in the figure.
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Figure 42. Number of publications per higher education institution, 2016—-2019 and
2020-2023.

Source: Clarivate.

Note: Only HEIs with at least 200 publications from 2020-2023 are included in the figure.
Publications from respective university hospitals are included.

In Sweden, Lund University and Karolinska Institutet publish the most, followed
by Uppsala University and University of Gothenburg. After these, there is a
clear volume difference down to KTH and Stockholm University. The changes
between the two time periods are generally small, which can be explained by
their immediately consecutive nature. The institutions that had the largest
relative increase were Dalarna University, Malmo University, Milardalen
University, and the University of Gévle.
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Karolinska Institutet has the highest citation impact

Figure 43 shows the share of highly cited publications for the same institutions
as in the previous figure. It thus provides a picture of the different institutions'
impact in the research world. The institutions are sorted here according to the
highest impact during 2020-2023. A horizontal line marks the world average for
highly cited publications, which is 10 per cent.
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Figure 43. Proportion of highly cited publications per higher education institution, 2016—
2019 and 2020-2023.

Source: Clarivate.

Note: Only HEIs with at least 200 publications from 2020-2023 are reported in the figure.
Publications from respective university hospitals are included.
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Karolinska Institutet had the highest citation impact during 20202023, with
over 14 per cent highly cited publications. This is followed by the Stockholm
School of Economics and Chalmers University of Technology with about 12 per
cent. These three higher education institutions were stable during both time
periods.

Mailardalen University significantly increased its impact between the periods,
from 9 to 11 per cent highly cited publications. In contrast, the citation impact
for Stockholm University and the Swedish University of Agricultural Sciences
decreased, from 14 to 11 per cent. The University of Gothenburg also lost
ground in citation impact, from 13 to 11 per cent.

Four university colleges showed substantial improvement by moving from being
below the world average to being above it during the most recent period:
Dalarna University College, Sodertdrn University, Halmstad University, and
Jonkoping University. Some institutions that, on the other hand, fell below the
world average were Orebro University, Malmé University, the University of
Skovde, and Blekinge Institute of Technology.

However, it is important to note that institutions with few publications tend to
have greater variation in their citation impact.

Research profiles of the higher education institutions

So, in which areas do the different higher education institutions conduct
research, and in which areas do they have the greatest impact? To illustrate this,
we have created research profiles that show research specialisation in relation to
citation impact. Research specialisation is measured by comparing the share of
an institution's publications within a certain research area with the share of the
global research published within the same area, which is the world average.
Figures 44—-47 show the research profiles for our different universities, as well as
for the university colleges as a group, during the years 2021-2023.

To interpret the figures correctly, consider the following: if an area is to the right
of zero, it means that the institution publishes a larger share of its total research
in that specific research area than the global average does. If an area is to the left
of zero, it means they publish a smaller share of their research in that specific
area than the global average does. A position above the 10 per cent line indicates
a higher impact than the world average, while a position under the line means it
was lower. The size of the circles illustrates the research area's relative
publication volume. Only research areas where an institution has at least 30
publications during the period are shown in the figures and as previously
mentioned, the humanities are not included due to the low coverage in the
database. A description of how research specialisation is calculated can be found
in the method appendix.
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Figure 44. The research profiles of broad established universities, 2021-2023.

Source: Clarivate.

The broad established universities published in all research areas but showed
some spread in their research specialisation. All except Stockholm University,
which lacks a medical faculty, had the most publications in clinical medicine.
Both Stockholm University and the University of Gothenburg, which lack a
technical faculty, had a limited publication volume in technology. The other
universities were also lowly specialised in technology, which can be explained
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by China's massive volume of publications in the area. Furthermore, the
University of Gothenburg and Umeé University had a low volume of
publications in the natural sciences areas. Stockholm University published the
most in social sciences, where they were also most specialised in relation to the
world average.

Regarding impact, all broad established universities performed above the world
average in social sciences and biology. Stockholm University also ranked highly
in physics, while Linkdping University distinguished itself in chemistry. In
clinical medicine, Lund University, The University of Gothenburg, Stockholm
University, and Uppsala University were above the world average. However,
only The University of Gothenburg, Stockholm University, and Uppsala
University reached the world average in biomedicine. Finally, only The
University of Gothenburg and Link6éping University achieved above the world
average in health sciences.
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Figure 45. The research profiles of specialised universities, 2021-2023.

Source: Clarivate.
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The specialised universities were, as expected, highly specialised. The
Stockholm School of Economics published almost exclusively in economics,
where it also showed a strong citation impact (12 per cent).

The technical universities published, as expected, mostly in technology. KTH
performed highly in all its areas except economics. Remarkably, though, KTH
was the only institution with a citation impact above the world average in the
field of technology. Chalmers University of Technology, on the other hand, had
a high impact in all other areas it published in, and Luled University of
Technology showed a very high impact in all areas except technology and
chemistry.

Karolinska Institutet published the most in clinical medicine, biomedicine, and
health sciences, and was above the world average in all of them. It had an
impressive impact with 16 per cent highly cited publications in clinical
medicine, 15 per cent in biomedicine, and 11 per cent in health sciences. The
Swedish University of Agricultural Sciences had its largest volume in biology,
where it also had a high citation impact (13 per cent).
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Figure 46. The research profiles of new universities, 2021-2023.

Source: Clarivate.
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The new universities published primarily in social sciences and health sciences,
where all of them were more specialised than the world average. However, there
were variations among the different universities:

Karlstad University published the most in technology and social sciences. They
had a high citation impact in economics (16 per cent) and technology (13 per
cent), but a low impact in physics (6 per cent) and biology (4 per cent).

Linnaeus University had more than 30 publications in nine out of ten areas.
However, they only reached the world-average citation impact in four of them:
biology, geosciences, health sciences, and technology.

Malmé University had the highest citation impact in health sciences (13 per
cent) among the new universities. The area in which they published the most in
after social sciences, however, was clinical medicine. Mid Sweden University
published, in addition to social sciences and health sciences, in technology.
However, they only surpassed the world average in citation impact in social
sciences (11 per cent).

Mailardalen University published the most in technology, where they also had a
high citation impact (14 per cent).

Orebro University published the most in clinical medicine where they also had a
citation impact above the world average (11 per cent).

It is important to remember, however, that the number of publications for these
universities is low, and therefore major conclusions should not be drawn based
on these figures. The share of highly cited publications tends to vary more over
time when the basis is limited.
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Figure 47. The research profile of university colleges, 2021-2023.

Source: Clarivate

Due to the limited publication volumes of the university colleges, the research
profile for the group in aggregate is shown in Figure 47. (See fact box in Chapter

1 to see which institutions are included in this group.) Overall, the group
published the most in social sciences, health sciences, and technology. They

were more specialised than the world average in social sciences, health sciences,
and economics. The group had its highest citation impact in biomedicine, where

they had 15 per cent highly cited publications.
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Method appendix

This appendix provides in-depth information on the data sources and
methodology for the various comparisons made in the Research Barometer.
Initially, the method for producing figure 1 is described. This is followed by five
sections: two general sections, and three which are specific to the corresponding
chapters in the report. The appendix concludes with a glossary of brief
explanations of terms.

The spider chart (Figure 1)

The spider chart, which is used to visualise Sweden’s position relative to other
OECD countries, is constructed in several steps based on six selected indicators.

Data collection and mean value calculation

For each indicator, data has been collected for all OECD countries for the period
2021-2023. A mean value for the three-year period has been calculated for each
country and indicator to smooth out any annual variations and provide a more
stable value.®®

Calculation of reference values

Two reference values are calculated for each indicator to serve as baselines in
the chart:

* OECD average: The mean value of all OECD countries’ values.
* Top five OECD average: The mean value of the five highest-performing
countries.3®

Normalisation

All values are normalised to enable comparison of the different indicators on a
common scale. The normalisation formula is designed so that the OECD average

35 In previous editions of the Research Barometer, the median was used, rather than the
mean value. It may be worth noting that, in some respects, Sweden would fare slightly
better in the comparisons had we used the median.

36 The top countries are the five countries with the highest values for each indicator :
Gross domestic expenditure on R&D as share of GDP (Israel, Korea, Sweden, USA, and
Japan); Business enterprise expenditure on R&D as share of GDP (Israel, Korea, USA,
Japan, and Sweden); Higher education expenditure on R&D as share of GDP (Denmark,
Switzerland, Sweden, Austria, and Finland); Number of researchers (full time
equivalent) per thousand inhabitants (Korea, Denmark, Sweden, Finland, and Norway);
Number of publications per thousand inhabitants (Denmark, Switzerland, Australia,
Norway, and Iceland) ; and Share of highly cited publications (United Kingdom,
Netherlands, Switzerland, Australia, and Ireland).
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receives a value of 0 and the Top five OECD average receives a value of 1. The
formula for Sweden's position is:

Normalised Value
= (Sweden’s Value — OECD Average)
/ (Top five OECD Average — OECD Average)

This formula results in a value that shows Sweden’s position. A value above 0
indicates that Sweden is above the OECD average, while a value above 1
indicates that Sweden is above the average for the Top five OECD countries,
within that specific indicator.

Construction of the spider chart

The normalised values for Sweden, together with the fixed reference values for
the OECD average and Top five OECD average, are used to create the spider
chart.

* Inner Green Line: OECD average (value 0)
» Dashed Pink Line: Top five OECD average (value 1)
* Blue Line: Sweden's Position (Sweden's normalised value)

By presenting these three lines in the same chart, it becomes clear how Sweden
performs in an international context. This visual presentation clearly shows
Sweden's strengths and weaknesses within the R&D system.

International comparisons

The Research Barometer places the Swedish R&D system in an international
context. This implies that the selection of comparison countries is of central
importance to show Sweden’s standing.

In the Research Barometer 2025, we have aimed to incorporate the countries
with the highest values for the variable of interest, alongside our neighbouring
nations. However, international comparisons present methodological challenges,
stemming primarily from differences in data availability and data quality
between countries. Consequently, certain countries may be absent from our
figures, meaning the comparisons do not always yield a completely accurate
representation.

Classification of research subjects

The Research Barometer uses two distinct classifications of research subjects.
For data on R&D expenditure and R&D personnel in the higher education sector
in Sweden, we use research fields from the "Standard for Swedish classification
of research subjects", developed by the Swedish Higher Education Authority
(UKA) and Statistics Sweden (SCB).?” For data on publications, we use subject

37 Standard for svensk indelning av forskningsimnen 2025 (PDF, in Swedish)



https://www.scb.se/contentassets/10054f2ef27c437884e8cde0d38b9cc4/standard-for-svensk-indelning-av-forskningsamnen-2025.pdf
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areas. These are described in more detail below, in the sub-section on scientific
publishing.

Funding statistics

Funding statistics for international comparisons are taken from the OECD's
Main Science and Technology Indicators database (March 2025 edition). These
statistics are based on individual countries' reporting to the OECD. Data are
missing for some countries and years, which sometimes leads to the exclusion of
these countries. However, for most figures, data for the nearest available year
has been used instead. When this is the case, this is indicated in the figure and
the figure caption. To make R&D expenditures comparable between countries
with different currencies, values are adjusted for purchasing power parity against
the US dollar (PPPS$). For comparisons over time, the amounts are also adjusted
for inflation.

Data on Sweden's participation in Horizon Europe are taken from eCORDA
(2025-03-07). "Eligible applications" and "retained applications" are used for the
measures of success rate, relative application rate, and relative success rate. The
number of researchers (full time equivalents) is from the OECD's Main Science
and Technology Indicators database (March 2025 edition), and refers to the year
2022 due to data limitations. The number of researchers here refers only to the
R&D time for researchers in the higher education sector, and is used to calculate
relative application rate and relative success rate.

Statistics on R&D expenditures for the higher education sector in Sweden are
taken from Statistics Sweden. R&D statistics are updated every two years, and
the latest available data is for 2023. R&D expenditures including comparisons
over time have been calculated at constant prices using the GDP deflator, which
in turn is based on price series from the National Institute of Economic Research
(Konjunkturinstitutet).®® The GDP deflator is used to calculate the actual (real)
production costs, adjusted for inflation.

Personnel statistics

Personnel statistics for international comparisons are taken from the OECD's
Main Science and Technology Indicators database (March 2025 edition). These
statistics are based on individual countries' reporting to the OECD, and on the
researcher of researchers according to the Frascati Manual, in each country's
interpretation. Personnel statistics are missing for several countries and years;
this may have affected which countries are included. (See also the section on
international comparisons.)

38 From the National Institute of Economic Research (Konjunkturinstitutet), Forecast
Database version: 2024-12-20, “Constant prices, reference year 2023, million SEK;
Current prices, million SEK.”; Prognosdatabasen (webbpage: konj.se).



https://www.konj.se/statistik-och-data/prognosdatabasen/
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Statistics on doctoral students, and research and teaching personnel in the higher
education sector are taken from Statistics Sweden and the Swedish Higher
Education Authority. Personnel statistics are collected annually, and are based
on register data; the latest available data are for 2024. These data include
information on doctoral degrees, which Statistics Sweden obtain from the
education register. We make a specific request to SCB to include these data, as
well as our classification into higher education institution categories (see fact
box in chapter 1 for information on which higher education institutions are
included in which group).

Data on doctoral degrees are thus taken from the education register. However,
the Swedish Research Council now assumes that everyone employed in an
employment category that normally requires a doctoral degree actually has one,
and accordingly includes them in the statistics for research and teaching
personnel with a doctoral degree. For postdoctoral fellows, this change in
methodology makes a substantial difference; more than a third of the
postdoctoral fellows do not have a doctoral degree, according to the education
register. Furthermore, for data on the year of the doctoral degree, there is a non-
negligible amount of missing data in the register, where a doctoral degree is
registered, but the year of the doctoral degree is missing. For the figures showing
the number of employees by employment category and career age (figures 23
and 24), we have assumed that those missing data on the doctoral degree or the
year of the doctoral degree have the same relative distribution of degree years as
those with data on the year of the doctoral degree, within their employment
category (and research field, if the classification is also made with respect to
this, as in figure 24). This is not an obvious assumption, but we find no strong
reasons why it would cause systematic bias, i.e., that the distribution among
those missing data on degree/year of degree would differ significantly from
those for whom there are data on the year of degree. A possible exception is
professors, where it might be less common for those missing doctoral degree
data in the education register to belong to the oldest career age intervals.
However, the alternative would be to exclude them completely from the figures,
which, especially concerning postdoctoral fellows, would be misleading
regarding both the total number of employees, and the relative size of the
employment category.

An additional change in methodology concerns the classification of the
employment category "other research and teaching personnel” into researchers
(referred to as academic researchers in the Research Barometer, to distinguish
them from researchers according to the definition in the Frascati Manual) and
support personnel. Previously, we divided the employment category "other
research and teaching personnel” into researchers and support personnel based
on whether they had a doctoral degree or not, according to the education register.
However, since 2024, the Swedish Research Council has developed a new
method, and we now make this classification based on both whether the
individual has a doctoral degree according to the education register, and what the
individual's job designation is (a more detailed classification of personnel within
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the employment category).3® These updated methods lead to increased accuracy
in the descriptions of the composition of personnel at Swedish higher education
institutions.

For lecturers, we follow previous practice, which implies that lecturers are
included in the research and teaching personnel with a doctoral degree if — and
only if — they have a doctoral degree according to the education register.

Statistics on the use of working hours are based on a survey conducted by
Statistics Sweden every two years since 2005. The survey is directed at
employees at universities and university colleges in Sweden, and forms the basis
for calculating the number of full time equivalents (FTEs) as well as the relative
distribution of working hours on R&D activities (research and development
activities) within the sector. The response rate has consistently been around half
of those surveyed. The response rate for the 2023 survey was 44 per cent
(specifically for the higher education sector).4°

Scientific publishing

Publication statistics are based on data from the Swedish Research Council’s
publication database. This database, in turn, uses data from Web of Science
(Clarivate).#' For the Research Barometer, we have used Web of Science data
updated up to and including April 2025.

To calculate the measure "number of publications per thousand inhabitants," we
use population statistics from the OECD database.

The following summarises how the bibliometric indicators have been calculated
and used in the Research Barometer. For a more detailed description of how
bibliometrics is used at the Swedish Research Council, please refer to "Riktlinjer
for anvandning av bibliometri vid Vetenskapsradet" and "The bibliometric
database at the Swedish Research Council — contents, methods and indicators".

Research areas

The Swedish Research Council’s statistics are based on publications of the types
Article and Review. Journals in Web of Science are classified into one or more
of approximately 250 subjects, and individual publications are assigned the same
subject classification as their journal. Some broad journals, such as Nature and

39 For a detailed description and more about the motives behind the changes in
methodology, see method memorandum on vr.se: Vetenskapsradets anvindning av den
officiella personalstatistiken (PDF, in Swedish).

40 For more on the quality of these statistics, see Kvalitetsdeklaration - Forskning och
utveckling i Sverige 2023 (PDF, in Swedish).

41 The Swedish Research Council's database consists of the following products: Science
Citation Index Expanded®, Emerging Sources Citation Index®, Social Science Citation
Index®, and Arts and Humanities Citation Index®. These products have been compiled
by Clarivate ®, Philadelphia, Pennsylvania, USA. © Copyright Clarivate ® 2025. All
rights reserved.



https://www.vr.se/download/18.2fd4a54f193decd01ce54c1f/1737135696808/Vetenskapsr%C3%A5dets%20anv%C3%A4ndning%20av%20den%20officiella%20personalstatistiken.pdf
https://www.vr.se/download/18.2fd4a54f193decd01ce54c1f/1737135696808/Vetenskapsr%C3%A5dets%20anv%C3%A4ndning%20av%20den%20officiella%20personalstatistiken.pdf
https://www.scb.se/contentassets/8e4fb961de804d73886e0eb98a2b9085/uf0301_kd_2023_20241031.pdf
https://www.scb.se/contentassets/8e4fb961de804d73886e0eb98a2b9085/uf0301_kd_2023_20241031.pdf
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Science, are classified as multidisciplinary. To handle these, the Swedish
Research Council re-classifies the publications based on their reference lists. For
our analyses, we have grouped these subjects in three different ways, adapted as
appropriate for each figure: into six research areas (Figures 28—30), into 17
research areas (Figures 36-39), and finally into ten research areas for the
research profiles in the bubble charts (Figure 35 and Figures 44-47).

The coverage, i.e., the proportion of all scientific publications included in the
publication database, varies between different subject areas. It is very high in
medicine and natural sciences, but significantly lower in the humanities.

In this edition of the Research Barometer, we have chosen to exclude the
humanities from most figures, particularly all citation statistics. This is due
partly to the low coverage and partly to a low citation rate in the database. An
important explanation for the low citation rate is that even if a publication is
included, only citations from publications that are also included in the database
are counted. When the mean number of citations per publication is very low, the
calculation of the share of the 10 per cent most cited publications is not reliable.

Publication Volume and Fractional Counting

In the Research Barometer, unless otherwise stated, fractional counting is used
to calculate the number of publications. This means that if a publication has two
authors from different countries, each country receives half a publication. The
same principle applies to publications that belong to multiple subjects.
Consequently, the actual number of publications is higher than what is reported
in the figures.

Publications by Sweden-based (hereafter Swedish) researchers are identified in
the database based on the organisational affiliation stated by the author on the
publications.

Share of highly cited publications

A common way to measure citation impact is through the share of highly cited
publications. The measure shows the proportion of a country’s or organisation’s
output that belongs to the 10 per cent most cited in the world. The world average
is 10 per cent. If a country has a share of 12 per cent, it means they are cited 20
per cent more than the world average.

Since citation behaviours vary greatly between different subjects, the measure is
field-normalised to provide an accurate picture of the impact. This means that
the 10 per cent most highly cited publications are calculated separately for each
subject. They are then summed for all subjects and divided by the total number
of publications. Unlike other measures, such as the mean citation rate, this one is
not affected by single, extremely highly cited publications.

In the Research Barometer, citations are calculated based on a three-year
window, meaning citations are counted from the year the article is published and
the two subsequent years. The choice of a three-year window makes it possible
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to make fairer comparisons between different time periods and to include the
most recently published data possible in the analysis. Self-citations are excluded.

Scientific publishing with Open Access

Data on a publication's availability via open access is available in the publication
database. Publications in the database can be openly available in several
categories. In the Research Barometer, one category has been assigned to each
publication in the following order of priority: Gold, Hybrid, and Green.
Publications lacking any form of open access fall under the category Closed.

Research specialisation

A country's or organisation’s research focus is illustrated in the research profiles
(Figure 35 and Figures 44-47) using research specialisation. This is measured by
comparing the proportion of a country's publications in a certain research area
with the proportion of all world research published in the same area. For
example: If 6 per cent of all world publications are in social sciences, the world
average for social sciences is 6 per cent. If 13 per cent of Sweden's publications
are in social sciences, this is above the world average, and Sweden is then highly
specialised in the area.

The measure of research specialisation is called the Relative Specialisation
Index (RSI) and is based on a country's (or organisation's) Activity Index (Al).
The Activity Index is calculated by dividing the share of publications a country
has in a certain area by the share of all world research published in the same
area. If 50 per cent of Sweden's publications are classified as physics and the
corresponding figure for the entire world is 25 per cent, Sweden's Activity Index
for physics will be 2. In this example, Sweden therefore has twice as large a
share of physics as in the database. The Activity Index is a measure that can
range between 0 and infinity. To make the figures easier to compare, we instead
use the RSI, which is a symmetrical measure that varies between -1 and +1. It is
calculated according to:

RSI = (A — 1) / (Al + 1)

If RSI < 0, the country (or organisation) has a lower share of publications in the
area than the world average. If RSI > 0, the share is higher than the world
average.
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Glossary of terms and abbreviations

Table 1. Glossary of terms and abbreviations

Term and abbreviation Explanation

Annual R&D equivalent An annual R&D equivalent is the
work a full time employee performs
in one year. A full time employee
who has devoted half of their
working hours to R&D has
performed 0.5 annual R&D
equivalents.

Academic researcher Used in the Research Barometer for
employees within the employment
category “Other research and
teaching personnel” who have a
doctoral degree according to the
education register and/or a job
designation which indicates a high
probability that they have a doctoral
degree and do research.

Clarivate Company that owns and provides
Web of Science, which is a database
for scientific publications and
citations.

Constant prices Constant prices are values that have
been adjusted for inflation. In the
Research Barometer, the GDP
deflator is used to calculate constant
prices. For data from Statistics
Sweden, we adjust for inflation
ourselves using the National Institute
of Economic Research’s price series.
Data from the OECD is already
adjusted using the GDP deflator and
has also been combined with their
measure for purchasing power parity
between countries (see PPP$).
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¢CORDA

Expenditure on R&D

The Frascati Manual

Full time equivalent (FTE)

GDP (Gross
Domestic
Product)

OECD

Data source for information on
participation in the EU Framework
Programme for Research and
Innovation (external COmmon
Research DAta warehouse).

Expenditure on intramural R&D.
Consists of current costs and
investment/capital expenditures. See
also the fact box in the report and
R&D funds above.

OECD's guidelines and definitions
for R&D statistics. Includes, among
other things, a definition of
researchers, sectors, and types of
R&D activities.

Full time equivalents can be used to
measure both hours devoted to R&D
and the scope of employment. In the
international statistics, FTEs are
synonymous with annual R&D
equivalent (see separate post).
Employees in the national statistics
are counted either as the number of
persons (head count), or as FTEs. An
example illustrates the difference
between these measures: two persons
employed at a 50 per cent scope each
are counted as two persons in the
head count, but together they
represent one full time equivalent.

The value of all goods and services
produced in a country during a given
period, usually one year.

Organisation for Economic Co-
operation and Development. The
OECD has 38 member countries.
The OECD also produces statistics.
When OECD is specified as the
source in the Research Barometer,
this refers to the database OECD:
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PPP$

Relative application rate

Relative success rate

Researcher

Research field

Main Science and Technology
Indicators.

Purchasing Power Parity US dollars.
PPP adjustment is a way to account
for price differences in various
countries, thus making, for example,
expenditure on R&D or GDP
comparable. Simply put, PPP
adjustment takes into account that
what you can buy with the nominal
equivalent of US$100 varies
between countries, due to differences
in the price levels for various goods
and services. The PPP adjustment in
the data we use also takes inflation
into account, so that comparisons are
accurate over time and across
countries (see constant prices).

Number of applications in relation to
the number of researchers in the
higher education sector.

Number of successful applications in
relation to the number of researchers
in the higher education sector.

In the international statistics,
researchers are defined according to
the Frascati Manual as persons
whose professional work involves
creating new knowledge.
Experimental development work is
included. Researchers are found in
the higher education sector, business
enterprise sector, and government
sector. (See academic researcher for
the sub-category within ‘other
research and teaching personnel.)

Highest level of aggregation
according to the "Standard for
Swedish Classification of Research
Subjects".
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R&D (Research and development)

R&D intensity

R&D funds

SCB

Share of highly cited publications

Success rate

UKA

Defined in the Frascati Manual as
creative and systematic work
undertaken to increase the stock of
knowledge and to devise new
applications of available knowledge.
R&D includes basic research,
applied research, and experimental
development. See also the fact box
in the report.

In the Research Barometer, the term
R&D intensity is usually used to
describe expenditure on R&D as a
share of GDP.

Used in the Research Barometer as a
synonym for what is called
expenditure on R&D in the statistics
(see definition below). The reason
we use an alternative term is that
expenditure on R&D can be
confusing in some contexts. This is
particularly true when we refer to
funds that someone has received,
which in ordinary language would be
called a revenue.

Statistics Sweden.

Indicates the proportion of a
country's or organisation's
publications that are among the 10
per cent most cited scientific
publications in the world.

Successful applications in relation to
the number of applications. The term
is used in the description of
Sweden's participation in Horizon
Europe.

Swedish Higher Education
Authority.




The Swedish Research Barometer provides an overall description of
research and development (R&D) in Sweden, and highlights how Sweden
compares internationally. In addition, The Swedish Research Barometer
places particular focus on the higher education sector in Sweden.

The report consists of three chapters:
+ Research funding
+ Research personnel

« Scientific publishing

The Swedish Research Council publishes The Swedish Research
Barometer every two years. This is the sixth report.

Swedish Research Council
Box 1035, 101 38 Stockholm
Tel + 46 (0)8-546 44 00
vetenskapsradet@vr.se

The Swedish Research Council has a leading role in developing Swedish
research of the highest scientifc quality, thereby contributing to the development
of society. Besides funding research, the agency advises the Government on
research-related issues and participates actively in the discussions to create
understanding of the long term benefts of research.
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