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Preface

STINT, the Swedish Foundation for International Collaboration in Research and
Higher Education, was set up by the Swedish Government in 1994 with the mission
of internationalising Swedish higher education and research. STINT promotes
knowledge and competence development in the area of internationalisation and
invests in internationalisation projects proposed by researchers, teachers and senior
leadership at Swedish universities.

The UN Sustainable Development Goals (SDGs) receive much attention in the
Swedish higher education system. These internationally agreed upon goals form
an excellent starting point in the development of international collaborations.
Moreover, it is often argued that global challenges require broad collaborations.

The purpose of this study is to piggy-back on the work already done by Elsevier
and partners to identify publications relating to each SDG and use it to investigate
how Swedish SDG-related research compares to that of the world as a whole,
focusing on international collaborations. This is a first and rather limited attempt,
which is expected to trigger discussions and, potentially, further detailed studies.

The author of this report is Dr Hans Pohl, Programme Director, STINT. We
would like to present our sincere thanks to Dr Ylva Hillbur, Pro Vice-Chancellor
for International Relations at the Swedish University of Agricultural Sciences, SLU,
who has read and provided valuable comments on a draft version of the report.

Andyeas Gothenberg
Executive Director, STINT

Stockholm, Sweden, September 2020



Summary

The UN’s Sustainable Development Goals (SDGs) were adopted in 2015 and
they constitute a relevant and meaningful starting point for international research
collaboration. In this study, STINT used methods developed by Elsevier and
partners to identify scientific publications that are related to the SDGs. The pur-
pose was to understand how Sweden and Swedish Higher Education Institutions
(HElIs) perform and collaborate in SDG-related research. The results might be of
interest to policy makers, funding agencies and researchers addressing and using
the SDGs, and when developing funding instruments/calls as well as national and
international collaborations.

Scopus, the broadest available database with publication and citation data, forms
the basis of the study and the focus is on the period 2015-2019. This means that
the consequences of the COVID-19 pandemic are not at all captured.

Sweden contributes to 1.4% of all global publications and the country’s participation
is higher than the global average in all SDGs, with SDG 13: Climate Action showing
the highest share of 3.1%. Almost all SDGs enjoy a higher citation impact than
the world average, in Sweden and in the world. The only exception is SDG 4:
Quality Education. Globally, SDG publications are not very international with
values clearly below the global averages for all publications. However, SDG pub-
lications with Swedish participation are approximately as international as Sweden’s
research is on average. The share of SDG publications including both academic
and corporate actors is lower than the average for most SDGs, in Sweden and in
the world. The two exceptions with higher shares are SDG 7: Affordable and Clean
Energy and SDG 14: Life Below Water.

One of the early users of the SDG queries provided by Elsevier and partners is
Times Higher Education, which has used the SDG publication data as one part
of its SDG Impact ranking.

Sweden’s research collaboration with Kenya, Tanzania and Uganda addresses the
SDGs to a large extent. In the SDG with the highest share of Swedish participation,
SDG 13: Climate Action, Canada and Russia are among the larger partner countries
with high collaboration intensity. Some of the SDGs are more related to challenges
in countries with low income per capita, such as SDG 1: No Poverty and SDG 2:
Zero Hunger. For Swedish research in these SDGs to be relevant and, not least,
used, it is important to involve lower income countries. Sweden’s collaboration
with India is a good example of this aspect.



Atan institutional level, Karolinska Institutet has the highest share of SDG-related
publications, whereof almost all in SDG 3: Good Health and Well-being. When
SDG 3 publications are excluded, the Swedish University of Agricultural Sciences
(SLU) has the highest share of SDG publications followed by Sédertorn University
and the University of Givle. Among the large comprehensive HEIs, research
conducted at Stockholm University is most SDG active.

In the condclusion, two results of the study are emphasised. The share of international
co-publications is low; in particular when looking at data for the world, and the
share of academic—corporate co-publications is also low. Given that SDG-related
research almost per definition addresses global, needs-driven societal challenges,
these results are counterintuitive and potentially problematic.



Introduction

The UN'’s Sustainable Development Goals (SDGs) were adopted in 2015, see
Figure 1. Given that the SDGs are broadly agreed upon, having been adopted
by 193 UN member states, these constitute a relevant and meaningful starting
point for international collaboration. Moreover, policy makers are increasingly
using mission-oriented instruments when funding research and innovation.
Sweden and Swedish higher education institutions (HEIs) have embraced the
SDGs and use them to guide initiatives in education and research.
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Figure 1: The UN Sustainable Development Goals

The goals and the associated political Agenda 2030 do not cover all issues mer-
iting research but a relatively large share. As is highlighted in this report, ap-
proximately 30% of research publications globally and 40% of those produced
in Sweden are related to the SDGs. There are overlaps as well as conflicts between
the goals, and whereas some cover very broad research areas (particularly SDG

3: Good Health and Well-being), others are more narrowly defined.!

A July 2020 editorial in Nature notes that, already before the COVID-19 pan-
demic, some goals were unlikely to be reached. Now, the pandemic has not only
stopped but reversed development in several areas, among them SDG 1: No
Poverty and SDG 2: Zero Hunger.?

1 More information about the goals is il at https://: inabledevelopment.un.org,
2 Time to revise the Sustainable Development Goals, July 14, 2020, https://www.nature.com/articles/d41586-020-02002-3




In an ongoing project, Elsevier and partners are developing methods to identify
scientific publications related to each SDG, except the more generic SDG 17:
Partnerships for the Goals. Using the methods developed by Elsevier and partners,
STINT conducted a study of the publications to understand how Sweden and
Swedish HEIs perform and collaborate in research related to the SDGs. The
results might be of interest to policy makers, funding agencies and researchers
addressing and using the SDGs, and when developing funding instruments/calls
as well as national and international collaborations.

Data and methods

In 2017, Elsevier and partners started to develop a resource centre covering the
SDGs.? One part of the work is focused on research, including methods to
distinguish publications relating to SDG 1-16. The queries used to find relevant
publications are developed in close collaboration with universities and other
actors in the higher education system.*

A query for each SDG is available in SciVal, a tool provided by Elsevier to analyse
publications in the database Scopus. Scopus is the broadest available database
with publication and citation data. The queries are based on lists of search terms
and if the title, abstract or keywords of the publication match, the publication
is included. An example of a query for SDG 1: No Poverty is given in Figure 2.

Updated search string {last update). 10,387 document results

TITLE-ABS-KEY { { {extreme '\cyer",l OR {poverty a n} OR [poverty

eradication) OR (poven f; reduction} OR {infernai iine} OR | {financial

aid) AND {povert AMND {poor} ) OR | ancial aid) AND {north-south
divide) } OR ( {poverty} ) OR {f ial

ey " (] fact] OR {d
fabour) OR Je- relop {social prot i
profection) AND access ) JR microfinanc® OR financ® OR (resifience of the

poor} OR ( (safety net} AND {poord OR {vulnerabie) } OR { {economic

resource} AND access | OR ( {economic resources) AND access ) OR {food bank} OR {food
banks} ) ) AND PUBYEAR < 2018 AND PUBYEAR > 2072

OR {child labor} OR {child
protection system] OR ( {social

Figure 2: Search query for SDG 1: No Poverty

This study focuses on the last five years, 2015-2019, with (almost) complete
data. This means that the consequences of the COVID-19 pandemic are not
at all captured. All publications including at least one author with a Swedish
affiliation are considered part of Sweden’s activity in SDG research and these
publications are compared with all SDG publications in the world.

3 See https://sdgresources.relx.com/
4 The queries and other information about the project are i at https://data. com, 87txkw7khs/1




Sweden’s international collaboration is analysed using the Normalised Col-
laboration Intensity Index (NCII). This index illustrates how the collaboration
differs from a situation when Sweden (or another entity) collaborates with
all countries in proportion to their share of all international co-publications
globally. For example, authors with an affiliation in the United States participate
in 16% of all international co-publications globally. In Sweden’s international
co-publications, the share of US co-authors is 11%. The NCII is calculated
as the actual share divided by the ‘expected’ share, i.e. 11/16 = 67%, which
indicates that US collaboration is underrepresented in Sweden’s portfolio
of international co-publications.’

Publication data has advantages and disadvantages. Advantages include the
fact that publications are considered cornerstones in most academic evaluations.
A high degree of standardisation and relatively good data quality in the Scopus
database are other advantages. The disadvantages include that not all types
of research are covered by publication data and that there is a lag from the
discovery until the results are published, and even longer until the publication’s
citation impact becomes relevant.

One limitation of this study is that it only considers academic publications.
Many SDG-related activities and publications, commissioned study reports,
policy briefs etc., are not captured in Scopus and are consequently not included
in this study.

 For a more detailed description, see Pohl, H. (2020), ‘Collaboration with countries with rapidly growing research: supporting proactive
development of international research collaboration’, Scientometrics 122(1), 287-307. https://doi.org/10.1007%2Fs11192-019-03287-6



Sweden in the SDG world

Is Sweden active in SDG-related research? To answer this question, the share of
SDG publications in the total volume of publications with Swedish authors was
calculated, see Figure 3. As a comparison, the corresponding calculation was
made using all publications in the world during the same period, 2015-2019.
SDG 3: Good Health and Well-being is outside the scale, as the number of
publications in this category is an order of magnitude greater than that of other
publications in Sweden and in the world. SDG 3-related publications comprise
29% of all publications in Sweden and 22% of all publications in the world.

SDG profile: Sweden and the world

Share of each SDG In the total publication valume for Sweden/world
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Figure 3: SDG publications in relation to all publications, Sweden and the world

Figure 3 shows that Sweden publishes more than the world average in all 16
SDGs. It also shows that SDG 7: Affordable and Clean Energy is relatively large
in terms of publications, whereas SDG 1: No Poverty is very small.

Not indicated in Figure 3 are the total shares of SDG publications. If the pub-
lications in each SDG are added together, the global share of SDG publications
is approximately 32% and the corresponding figure for Sweden is 43%. However,
in both cases, publications which relate to more than one SDG are counted
more than once, which means that the actual shares are lower. Due to limitations
in the software, it is not possible to merge all publications to remove duplicates.
However, when using Sweden and 2019 as a sample, the share decreases from
42.6% to 38.2% when duplicates are removed.
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Using the same 2019 sample data for Sweden, the publications include SDGs
according to Figure 4 and Figure 5. SDG 3: Good Health and Well-being is
excluded from Figure 5 to make it possible to see approximately how the pub-
lications include one or several of the other SDGs. For example, in SDG 7:
Affordable and Clean Energy, which has the second largest number of publi-
cations, most of the publications are only related to SDG 7 but relatively many
are also related to SDG 13: Climate Action and SDG 12: Responsible
Consumption and Production. Publications including more than two SDGs
were fractionalised.

SDG3 S0G11

SDG16

SDG15

S0G13

SDGET

Figure 4: Chord diagram with SDG-related publications for Sweden, 2019
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Figure 5: Chord diagram with SDG-related publications for Sweden, 2019 (excl. SDG 3)

To compare Sweden’s SDG profile globally, the shares of each SDG in Sweden
and globally are divided. The largest relative difference between Sweden and
the world is in SDG 13: Climate Action, with 122% more publications in
the total Swedish publication volume than in that of the world, see Figure 6.
SDG 5: Gender Equality and SDG 15: Life on Land are also prominent in

Sweden’s profile.
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Sweden's SDG publication profile in relation to that of the world
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Figure 6: Comparison of the SDG profile of Sweden and the world (a percentage above
100% means that Sweden has a higher share than the world average)

While Swedish research has a stronger focus on the SDGs than the world average,
how large is Sweden’s contribution to global research? In Figure 7, Sweden’s share
of all publications in each SDG is indicated, including, at the bottom of the list,
Sweden’s share of all publications in the world (1.4%). SDG 13: Climate Action
shows the highest share with 3.1%.

Sweden's contribution to the global production of publications

Share of publications with Swedish authors in the world
0.0% 0.5% 1.0% 15% 2.0% 2.5% 3.0% 3.5%

5DG 1: No Poverty 0%

SDG 2: Zero Hunger 1.6%
50G 3: Good Health and Well-being 1.9%
SDG 4: Quality 2.2%

S0G 5: Gender Equality 5%
SDG 6: Clean Water and 1.6%

506 7: Affordable and Clean Energy I 1.

506G 8: Decent Work and Economic Growth 1%
SDG 9: Industry, Innovation and Infrastructure 18%
SDG 10: Reduced 21%
50G 11: i Cities and C it 1.6%
SDG12: le Ce and Production 0%
50G 13: Climate Action 31%
50G 14: Life Below Water 2.0%
SDG 15: Life on Land L5%

SDG 16: Peace and Justice Strong 1.5%

Al publications I 1 %

Figure 7: Sweden's share of all SDG publications in the world



In Figure 8, the bars indicate the growth in publication volume for each SDG
based on a linear regression of annual data for the period 2015-2019. For the
SDGs with blue bars taller than grey ones, Sweden's share of publications has been
increasing. The highest growth is for SDG 5: Gender Equality, which also shows
the largest positive difference between the development in Sweden and in the
world. Sweden’s growth rate is higher than the world average for five of the 16
SDGs.

SDG publication volume growth: Sweden and the world
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Figure 8: Annual publication volume growth

In Table 1, four indicators are presented for the 16 SDGs and for all publications
based on the period 2015-2019. The first columns show the total numbers of
publications within each SDG. The large differences in volume are important to
remember in the following sections, where collaboration with specific countries
or specific HEIS is studied.

The field-weighted citation impact (FWCI) is a normalised indicator comparing
the citations a publication receives with other publications in the same scientific
field, from the same year and in the same type of publication. The global average
is 1.00.° As indicated in Table 1, almost all SDGs enjoy a higher citation impact
than the world average. The only exception is SDG 4: Quality Education, which
has 0.96 in the world and 1.32 in Sweden, which is the lowest FWCI of all SDGs
for Sweden. Many SDGs in Sweden enjoy a higher citation impact than the
national average (1.68) and several are above 2.00, which means that they are
cited more than twice as frequently as average publications in their scientific fields.

© For more details, see https://www.elsevier.com/ il i library,/
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Total volume 2015
2019

World  Sweden
'SDG 1: No Poverty 11,320 232
S0G 2 Zero Hunger 93,370 1.451
SDG 3 Good Health and W ell being 3,348,103 61,994
S0G 4 Quality Education 26,54 540
SDG & Gender Equality 35,808 524
'S0G & Clean Water and Sanitation 46,004 T2
SDG T Afiordable and Clean Energy 283,229 5,975
S0G &: Decent Wark and Economic Growth 89,487 1.584
SDG D Industry, Innovation and Infras tructure 20,103 i
S0G 10: Reduced Inequality 47,209 988
SDG 11: Sustainable Cities and Communities 141,302 2203
SDG 12 Responsible Consumption and Producti 24,006 1,692
S0G 13 Climate Action 120,041 5,505
SDG 14: Life Below Water 104,503 2040
S0 15 Life on Land 111,181 2748
SDG 18: Peace and Justice Strong Institutions 169,253 2582
| All public-ations 15.571.783 214809

Table 1: Key indicators for SDG research

In the following two columns in Table 1, another normalised indicator shows
how international these publications are. A value above one means that the pub-
lications are more international than the average and a value below one that they
are less international.” Globally, the SDG publications are not very international
with values around 0.6. The SDG publications with Swedish participation are
approximately as international as Sweden’s research on average (1.55). Most in-
ternational are the SDGs 1, 2 and 3, whereas SDG 5: Gender Equality has the
lowest share of international co-publications.

Finally, the share of academic—corporate co-publications is indicated in Table 1.
Such a publication includes at least two authors with at least one academic and
one corporate affiliation. As SDG research is clearly mission-oriented, it could
be expected that it leads to solutions that can be implemented, not least by cor-
porate actors. Collaborative research is one way of facilitating innovations.

Despite this, the share of SDG publications including both academic and cor-
porate actors is lower than the world average (2.6%) for most SDGs. The two
exceptions with higher shares are SDG 7: Affordable and Clean Energy and SDG
14: Life Below Water. Publications with Swedish participation follow similar pat-
terns, albeit with higher than global averages. In some SDGs, such as SDG 4:
Quality Education, it might be reasonable that corporate actors are not so active
as many users of research results are in the public sector, but in other SDGs this
appears to be an issue to address.

7 For more details, see Pohl, H., Warnan, G. and Baas, J. (2014), ‘Level the playing field in scientific collaboration with the use of a new indicator:
Field-wei internati ization score’, Trends 39, 3-8.




Sweden’s international SDG collaboration

SDGs are global goals and thus useful to guide international collaboration.
Moreover, it is often argued that research targeting global challenges should be
based on international collaboration to be impactful.

Globally, SDG research is on average far less international than all research (see
Table 1). This is surprising and merits further study. Even though the SDGs
involve an interesting mix of global and local challenges, it seems likely that a
large share of the knowledge is internationally relevant and would benefit from
a joint approach.

Sweden’s research is overall fairly international compared to the research done
in other countries, and the SDG subset is in line with the national average, as
can be seen in Table 1 above. The most international area is SDG 2: Zero
Hunger and the least SDG 5: Gender Equality. This section concentrates on
Sweden’s collaboration network in the different SDGs.

The Normalised Collaboration Intensity Index (NCII) is used, as outlined in
the section on Data and methods. This is calculated for all Swedish international
co-publications with a maximum of 100 co-authors as well as for the publications
within each SDG. All 96 countries with at least 1,000 publications in 2019 are
included.

15
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Figure 9 maps Sweden’s collaborations. Red indicates high intensity in the
collaboration, and blue low intensity. Our neighbouring countries are red, as
well as a cluster of countries in Eastern Africa (Tanzania, Uganda and Kenya).
It is not surprising that collaboration with countries close to Sweden is intense,
even though the NClIs for Hungary (215%) and Slovenia (172%) are higher
than expected. The cluster in Africa is probably to a large extent explained by

the programmes of the Swedish International Development Cooperation
Agency (Sida).

Sweden's collaboration 2015-2019 (<100 co-authors)

NN -
16% 555%

It am iy
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Figure 9: Collaboration intensity map for Sweden



Sweden is very active in SDG 13: Climate Action and the collaboration map in
Figure 10 shows how Sweden collaborates in this area. Among the large partner
countries, Swedish researchers obviously collaborate significantly with Canada
and Russia in climate research. Tanzania and Kenya are clearly involved in climate
collaboration, as well as Costa Rica and Peru. As the NCII relates the co-publi-
cations within SDG 13 to all co-publications with the country, the absolute
numbers differ substantially. For example, out of 8,577 publications including
authors from Canada and Sweden, 554 are within SDG 13. Corresponding vol-
umes for Tanzania are 46 out of 481. A couple of countries have zero co-publi-
cations with Sweden in this SDG, including Belarus, Kazakhstan, Oman and
Kuwait.

Sweden's collaboration in SDG 13 Climate Action 2015-2019

NN -
% BII%

----------

Figure 10: Collaboration intensity map for Sweden, SDG 13: Climate Action

Next, collaboration intensity is presented for smaller groups of countries and all
SDGs. Please note that the scale differs substantially between the following figures.
The reference value including all co-publications with a maximum of 100 co-
authors (“SWE100”) is indicated at 12 o’clock in the spider web.
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In Figure 11, Sweden’s SDG collaboration with Denmark, Finland and Norway
is illustrated. In almost all SDGs, our collaboration with Norway is the most
intensive and that with Denmark the least. SDG 16: Peace and Strong Institutions
is obviously an area with substantial collaboration between Norway and Sweden.
Or, to be more precise, of all the co-publications including authors in Norway
and Sweden (and potentially also other countries), a relatively high share is within

SDG 16.

NCII for SDG collaboration Sweden and selected countries

——Denmark =—Finland ==Norway
SWEL100
sDG1s  1000% 5061

5DG 15 5DG 2

DG 14 50G3

sDG 13 50G4

506G 12 SDG 5

50G 11 SDG 6

506G 10 sDG7

5D0G9 SDG 8

Figure 11: Swedish collaboration intensity per SDG, Scandinavia



The next group comprises Australia, Canada, the United Kingdom and the
United States, see Figure 12. With one notable exception, SDG 4: Quality
Education, which is very much in focus in the collaboration between Sweden
and Australia, the United Kingdom is otherwise the main partner country,
followed by Australia, Canada and finally the United States. The reference value
SWE100 for Canada and the United States is similar but research collaboration
is more intensive with Canada in 14 of 16 SDGs. A closer look at data for all 96
countries reveals that SDG 4 has an interesting pattern with intense collaboration
with a few countries and zero collaboration with many. This might be partly
explained by the relatively low overall number of publications with Swedish partic-
ipation (see Table 1).

NCII for SDG collaboration Sweden and selected countries
=—fustralila =———~Canada -——United Kingdom United States
SWEL00
5DG 16 300% 5DG 1

250%
5DG 15 5DG 2

50G 14 5DG 3

506G 13

5DG 4

sDG 12 SDGS

DG 11 SDG 6

50G 10 sDG7

5069 5DG 8

Figure 12: Swedish collaboration intensity per SDG, Anglo-Saxon countries
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Moving to Asia, Sweden’s collaboration with China, India, Japan and South Korea
is illustrated in Figure 13. Sweden’s SDG collaboration with India is intense, in
particular in SDG 1: No Poverty. Interestingly, collaboration with South Korea
shows the same pattern regarding SDG 1. Swedish collaboration with China
focuses on SDG 7: Affordable and Clean Energy.

NCII for SDG collaboration Sweden and selected countries

===China India lapan ===S5outh Korea
SWE100
S0G 16 150% 506 1
140

5DG 15 50G 2

SDG 14 s0G3

5DG 13

50G4

5D0G 12 50G5

DG 11 SDG6

50G 10 50G7

SDG9 SDG B

Figure 13: Swedish collaboration intensity per SDG, Asian countries

Finally, a selection of African countries is studied in Figure 14. SDG 1: No Poverty
and SDG 5: Gender Equality are prominent in Sweden’s collaboration with
Tanzania and Uganda, whereas SDG 2: Zero Hunger is high on the agenda in
collaboration with Kenya and Tanzania. The collaboration with Uganda is also
intense in SDG 11: Sustainable Cities and Communities and SDG 16: Peace and
Justice Strong Institutions. Sweden's collaboration with South Africa is also intense,
even though the scale makes it appear more limited. SDG 4: Quality Education
is one of the areas addressed in this collaboration.



NCII for SDG collaboration Sweden and selected countries

—fouth Africa  =——Kenya Tanzania —Uganda
SWEL00

1800%

1600%

SDG 16 50G1

DG 15 1400% 5DG2
1200%

5DG 14 50G3

5DG 13 50G 4

sDG 12 SDG5

5DG 11 5DG6

5DG 10 5067

sDG9 sDG 8

Figure 14: Swedish collaboration intensity per SDG, African countries

Swedish HEIs

How active are Swedish universities in SDG-related research? Obviously, the
profile of the university affects which SDGs it addresses. Data for 28 Swedish
HEIs have been analysed. Given the relatively low number of publications per
SDG and university, the results focus on the total publication volume and its
distribution between the different SDGs.

The overall SDG publication volumes per HEI are presented in Table 2. As
explained above, SDG 3: Good Health and Well-being is unique as the number
of publications linked to this SDG is an order of magnitude greater than that
of the other SDGs. The results clearly illustrate this: 73% of Karolinska Institutet’s
publications relate to the SDGs and 70% are linked to SDG 3. Other HEIs
with a high overall share of SDG-related publications, including SDG 3, are
Umei University and Orebro University.

21
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Table 2: SDG publication output per Swedish HEI, colour scale from low (blue) to high
share (red) in each column

When SDG 3 publications are excluded, the Swedish University of Agricultural
Sciences (SLU) has the highest share of SDG publications followed by Sodertorn
University and the University of Givle. Of the large comprehensive HEIs, the
research conducted at Stockholm University is most SDG active.

A ‘heat map’ was created to compare how all 28 HEIs address each SDG, by
relating the publication volume per HEI and SDG with the corresponding figure

for Sweden as a whole, see Figure 15.
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Figure 15: Heat map for 28 Swedish HEIs and their SDG profiles. Figures below 100%
(different shades of blue) indicate that the HEI is less active than the Swedish
average in this SDG, and a percentage higher than 100 (different shades of
red) indicate the opposite.

As explained earlier, the volume of publications within each SDG differs substan-
tially, which partly explains the large variations from 0% (=no publications) to
518% for the Stockholm School of Economics in the SDG 1 column. In the next
column, SDG 2, the Swedish University of Agricultural Sciences (SLU) is very
active. SLU and Stockholm University are both very active in SDG 13: Climate
Action, the SDG that proportionately is given the most attention in Sweden.
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Discussion - Swedish SDG research

This study uses the Elsevier and partners’ definitions of the SDGs as reflected
in search profiles for publications in the Scopus database. This approach saves
time and increases the quality of results, as substantial resources have been invested
in its development. It also allows for international comparisons, as the same
definitions are available for everyone to use. Still, it should be noted that the
work is ongoing, and the methods will probably be adjusted over time.

Among all publications in the world during 2015-2019, the share of publications
with Swedish (co-)authors is 1.4%. Sweden produces, in relative terms, more
research addressing the SDGs than the world average.® Still, even for the SDG
with the highest share of Swedish publications, SDG 13: Climate Action, Sweden
is only involved in 3.1% of all global publications. And the trends during 2015—
2019 were negative —in 11 of 16 SDGs, Sweden’s share of the global SDG research
was decreasing. This can partly be explained by the fact that Sweden’s total publi-
cation volume grows more slowly than that of the rest of the world.

Given the need for solutions to the societal challenges represented by the SDGs
and the attention devoted to the SDGs, it could be expected that SDG research
is more cited than research in general. This is confirmed at a global as well as

Swedish level.

Another expectation is that SDG research to a larger extent should stimulate
international collaboration, not least because the goals are internationally
adopted, and the missions are global. However, this seems not be the case, neither
when looking at global data nor data for Sweden. At the time of this study,
SDG publications globally are clearly less international than other publications,
whereas Swedish SDG publications are on par with all Swedish publications.
International co-publications in general have a higher citation impact than national
ones. It is therefore notable that the citation impact for the SDG publications
is higher than the world average despite their comparatively low share of inter-
national co-publications.

The moderate degree of international collaboration might partly be explained
by the dominance of national funding schemes. In combination with specific
and different priorities in each country, international collaboration is made more
difficult. In the Times Higher Impact ranking, differences in the priorities of
European and African HEIs are highlighted.

8 At this stage, the study compares Sweden to the world average. It would also be interesting to compare Sweden’s involvement
in SDG research with other countries.



It could also be presumed that SDG publications would be comparatively
more applied and solution-oriented, as they to a larger extent target specified
societal goals. One publication indicator that relates to the degree of appli-
cability of research is the share of academic—corporate co-publications.
Among all publications in the world, only those related to SDGs 7 and 14
have a higher share of academic—corporate co-publications than the world
average, see Table 1. For Sweden, in addition to SDGs 7 and 14, SDG 9:
Industry and innovation also has a higher share. This pattern could indicate
that corporate actors are less involved in SDG research compared to other
types of research. More active involvement of corporate actors in SDG research
is a potential policy implication that merits closer study.

Related to the impact of the research, one of the early users of the SDG
queries provided by Elsevier and partners is Times Higher Education, which
has used the SDG publication data as one part of its SDG Impact ranking.
Compared to the other world rankings by Times Higher Education, the
number of participating universities is relatively low (766), partly as it is a
new ranking which requires substantial input from each HEI to be ranked.

Two universities in Sweden were ranked in the results presented in April
2020: the University of Gothenburg and KTH Royal Institute of Technology.’

Sweden’s international collaboration network in SDG research differs from
its overall network and, even more so, differs between the various SDGs.
As the maps show, Sweden’s SDG research collaboration is far from evenly
distributed over all countries.

Some of the SDGs are more related to challenges in countries with low in-
come per capita, such as SDG 1: No Poverty and SDG 2: Zero Hunger.
For Swedish research in these SDGs to be relevant and, not least, used, it is
important to involve lower income countries. Sweden’s collaboration with
India is a good example in this respect, but it will be important to contin-
uously monitor developments in this area.

In Figure 14, Tanzania and Sweden are shown to have a very high collabo-
ration intensity in SDG 5: Gender Equality. The publications included in
this collaboration involve several Swedish universities, among them Uppsala
University, Karolinska Institutet and Malmé University. However, it should
be noted that the number of publications related to individual SDGs and
produced in collaboration with less research-intense countries is low.

° See https://www.til i ion.com, i impact/2020/overall#!/page/0/length/25/sort_by/rank/
sort_order/asc/cols/undefined
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In this case, 13 publications address SDG 5 that include authors from Sweden
and Tanzania. This means that if the study is repeated for another period, the
results might be different. However, as these co-publications probably to a large
extent emanate from Sida’s capacity-building efforts in the region, a certain sus-
tainability could be expected in the collaborations as well as in the areas addressed.

At an institutional level, involvement in the SDGs differs substantially between
Swedish HEIs depending on the research profile of each university. Universities
with faculties of medicine have the highest total numbers of publications, whereas
SLU has the highest share of SDG publications when SDG 3: Good Health and
Well-being is excluded. This is reflected in the heat map, that shows large variations
in SDG research profiles between the HEIs in Sweden.

This study focuses on the national level and only touches upon the institutional
one. Several Swedish HEIs have probably developed their own methods to track
their involvement in SDGs. One example is SLU, which has scrutinised its pub-
lications, partially manually, to relate them to different SDGs. SLU includes other
types of data, such as attention in social media, which are clearly interesting in
studying research impact.'

10 See https://www.slu.se/samverkan/internati

bal/agenda-2030/test: da20302/
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Conclusions

To conclude, this publication study provides some perspectives on Sweden’s in-
volvement in SDG research, with a focus on the international dimension. Despite
general weaknesses of publication studies and the specific limitations of this
study, the results serve as a good starting point for further discussions of Swedish
research policy at different levels. Such discussions should lead to better interpre-

tations of the results and they could also lead to more elaborate and specific
studies of SDG-related research.

At least two results highlighted in this study deserve specific attention: (1) the
share of international co-publications is lower than expected, in particular when
looking at data for the world, and (2) the share of academic—corporate co-publi-
cations is low given that SDG-related research almost per definition is needs-driven
and aims to meet urgent societal challenges.
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