Austria and/in the
Changing Geography of
Global Science

Dr. Max Voegler, Elsevier
Vienna, June 2025

ELSEVIER Advancing human prongss Fogether



Wer bin ich?

Dr. Max Végler "

2017- Heute VP Global Strategic Networks — DACH

2010-2017 Leiter des Nordamerikaburos der Deutsche
Forschungsgemeinschaft (DFG)

2005-2010 Referent bei der DFG in den Gruppen LIS
(Library and Information Systems) und IZ
(Internationale Zusammenarbeit)

2001-2005 Projektkoordinator und Wiss. Mitarbeiter
an der Humboldt-Universitat zu Berlin mit dem Projekt
Clio-Online / H-Soz-u-Kult

Wiss. Ausbildung als Historiker (PhD, Columbia
University, New York)
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Zu Elsevier...

3,000 Journale, davon 890 fully Open
Access

720,000 Artikel, davon 250,000 in OA
(Aus: 3,5 Mil. eingereichte Manuskripte)

20 % Fachgesellschaften
“Flagships”: The Lancet, Cell

ScienceDirect als Plattform
(20 Mio. Nutzer monatlich)

ScienceDirectAl als “Mikroskop”, um in
die Tiefe eines Corpus zu gucken.
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“Racism, xenophobia, and discrimination
exist in every modern society, causing
avoidable disease and premature death
among groups who are often already
disadvantaged.”




Daten nutzbar machen

Scopus: Abstract- und
Zitationsdatenbank) — 100 Mil. Objekte
aus 30,200 Journale, 404K Biicher.

ScopusAlI: ,Teleskop®, um in die Ferne
zu gucken, natural language queries

SciVal: Analysetool fiir Benchmarking,
Strategy, 24,500 Institutionen

PURE: Forschungsinformationssystem
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Die Welt, wie sie ist...

Documents by year

Das Wissenschaftssystem 4000k

wachst global...
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Zwischen 1970 und 2024:

 Anzahl Artikel sind ca. 20 x
gewachsen
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More authors publish more articles
The number of scientists in the World has been growing

Die Welt, wie sie ist...

8,000,000 Fonte: Elsevier SCOPUS
2 000.000 = Number of authors World
ABER Haupttreiber fur das ’ ' - Number of articles World
Wachstum sind die Anzahl der
Autoren. Papers pro Autor sind in 6,000,000
den vergangenen Jahrzehnten
zuruckgegangen. 5,000,000
Zwischen 1970 und 2024: 4,000,000
« Anzahl Artikel sind ca. 20 x
gewachsen 3,000,000
« Anzahl Autoren sind ca. 34 x
gewachsen 2,000,000
1,000,000
ELSEVIER My thanks to my Elsevier colleague Brito 0
Cruz for this analysis. Full presentation 1960 1970 1980 1990 2000 2010 2020 2030

is available on his LinkedIn profile.



Die Welt, wie sie ist... 2019-2024 Scholarly Output

6 million
1.5 million
1.90
Diese Darstellung visualisiert den Switzerland
Beitrag bzw. die GroRke der ‘
verschiedenen geografischen 1.70 I
Akteure. Wir sehen die drei 23
grofdten Regionen: China, das nun UK USA
etwas groler ist als die EU, und 1.50 | Canada
dann die USA, deren Produktion \'

EU27

nun % der GroRe Chinas erreicht.
1.30

SouthKorea  SE Asia ‘ Middle East
1.10 '
Africa ‘ o
Japan '

Der Nahe Osten und Indien sind
weiterhin schnell gewachsen, und
deren Output ist zwischen 2019
und 2024 um etwa 1,6 Millionen
gewachsen.

China

Field-weighted Citation Impact

Die am haufigsten zitierte Lander

0.90
sind Schweiz, Niederlande, ‘ LatAm

Australien und GroRbritannien,
gefolgt von Kanada und 8.70
anschlieBend den USA. .-Russia

0.50
0% 5% 10% 15% 20% 25%

ELSEVIER scival World article share 2019-2024

30%



Where do these authors work?

e High Income Countries and Low-and-Middle Income Countries
— World Bank classification: a threshold of SPPP 13,845 on GNI per capita (2022)

https://blogs.worldbank.org/en/open
data/world-bank-country-
classifications-by-income-level-for-
2024-
2025#:~:text=The%20World%20Ba
nk%20Group%20assigns,of%20the
%20previous%20calendar%20year.

HICs: 79 countries
LMICs: 133 countries

My thanks to my Elsevier colleague Brito

Cruz for this analysis. Full presentation

is available on his LinkedIn profile. 903.pptx; 4



High Income Counties and Low-and-Middle Income Countries
Authors per million population, GNI per Capita, and Number of articles in 2022

HICs and LMICs, > 10,000 articles in 2022
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My thanks to my Elsevier colleague Brito

Cruz for this analysis. Full presentation
is available on his LinkedIn profile. 9




Capacity is being built in Low-and-Middle Income Countries :
Number and percentage of scientific articles with authors in High Income and Low-and-Middle Income Countries

Research Articles Research Articles, %
1,800,000 i 100.0%
Source: Elsevier SCOPUS
e HIC
1,600,000 —HIC 90.0%
c =% LMIC
| M|
[o)

1,400,000 80.0%
70.0%

1,200,000
60.0%

1,000,000
50.0%

800,000
40.0%

600,000
30.0%
400,000 20.0%
200,000 10.0%

Source: Elsevier SCOPUS
0 0.0%
1960 1970 1980 1990 2000 2010 2020 2030 1960 1970 1980 1990 2000 2010 2020 2030
My thanks to my Elsevier colleague Brito

Cruz for this analysis. Full presentation
is available on his LinkedIn profile. 5




Growth rate of number of authors (2003-2023) x GNI per capita (2022), and number of authors (2023)

25.0%

20.0%

15.0%

10.0%

CAGR number of authors 2003-2023
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Bubble size: number of authors in 2023

b , Source: Elsevier SCOPUS, World Bank
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My thanks to my Elsevier colleague Brito

Cruz for this analysis. Full presentation
is available on his LinkedIn profile. 903.pptx; 12




Capacity building — e.g., training at the doctoral level

Doctoral degrees awarded per year, all fields e Capacity building requires developing research
90000 training institutions
— Research universities, graduate courses
80000 e China
..... EUA
70000 Doctorates awarded 1990, 2022
----- Alemanha 90,000
. China
60000 = |ndia
80,000
—0Brazil | g
50000 70,000
..... UK .
----- 60,000 EUA
40000 o2
50,000
30000 ...........
40,000 EUA
20000 30,000 Alemanh i
. o Alemanha Brazil UK
.......... D 20,000
10000 - toe (dashed lines denote
''''''' o benchmarks for 10,000 UK India
reference) )
0 Brazil . China .
2000 2010 2020 2030 0 F— _—
My thanks to my Elsevier colleague Brito 1990 2022

Cruz for this analysis. Full presentation
is available on his LinkedIn profile. 903.pptx; 13




Sustainable Development Goals (SDGs)

The 2030 Agenda for Sustainable Development, adopted by all United Nations Member States in 2015, provides a shared
blueprint for peace and prosperity for people and the planet, now and into the future.

At its heart are the 17 Sustainable Development Goals (SDGs), which are an urgent call for action by all countries - developed
and developing - in a global partnership. They recognize that ending poverty and other deprivations must go hand-in-hand
with strategies that improve health and education, reduce inequality, and spur economic growth — all while tackling climate
change and working to preserve our oceans and forests.

NO K GOOD

QUALITY GENDER CLEAN WATER
POVERTY £ HNGER HEALTH

EDUCATION EQUALITY AND SANITATION

!ﬂ'

GOOD JOBS AND INNOVATION AND
ECONOMIC GROWTH INFRASTRUCTURE

1 REDUCED 12 RESPONSIBLE

INEQUALITIES | AND COMMUNITIES CONSUMPTION

o
7
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13 CLIMATE 1 LIFE BELOW 1 PEACE AND 17 PARTNERSHIPS

ACTION WATER JUSTICE FOR THE GOALS

THE GLOBAL GOALS

For Sustainable Development

ELSEVIER 13

https://www.un.org/sustainabledevelopment/sustainable-development-goals/




Global Research Overview on SDGs
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GOAL 1: No Poverty

GOAL 2: Zero Hunger

GOAL 4: Quality Education

GOAL 5: Gender Equality

GOAL 6: Clean Water and Sanitation

GOAL 7: Affordable and Clean Energy

GOAL 8: Decent Work and Economic Growth

GOAL 9: Industry, Innovation and Infrastructure

GOAL 10: Reduced Inequality

GOAL 11: Sustainable Cities and Communities

GOAL 12: Responsible Consumption & Production

GOAL 13: Climate Action

GOAL 14: Life Below Water

GOAL 15: Life on Land

GOAL 16: Peace, Justice and Strong Institutions

ELSEVIER Not showing SDG3 in the bubble chart as it wouldn’t fit well being so much larger than the rest (SDG 3 has

3,400,000 papers and FWCI of 1.16 globally)

SciVal data 2015-2019 — elaborated in excel




Der globale Stiden priorisiert in seiner Forschung die SDGs

ELSEVIER
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Source: Elsevier SCOPUS
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SDGs auf nationaler Ebene: China 5
— China — — World £7-[\ N
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SDGs auf nationaler Ebene: Brasilien

ELSEVIER Scival
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SDGs auf nationaler Ebene: Nigeria

ELSEVIER Scival
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SDGs auf nationaler Ebene: USA

ELSEVIER Scival

SDG 15: Life
on Land
(2025)
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Below Water
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SDGs auf nationaler Ebene: Japan

Japan — — World
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SDGs im internationalen Vergleich: EU27, g"aﬁ
USA und China “ans

1 No Poverty

16 Peace, Justice and Strong Institutions 200 2 Zero Hunger

1.80

1.60
15 Lifeon Land 3 Good Health and Well-being

14 Life Below Water 4 Quality Education

13 Climate Action 5 Gender Equality

12 Responsible Consumption and

Production 6 Clean Water and Sanitation

11 Sustainable Cities and Communities 7 Affordable and Clean Energy

10 Reduced Inequality 8 Decent Work and Economic Growth

9 Industry, Innovation and Infrastructure

ELSEVIER Scival
—a—China -—=—EU27 ——USA —.-World
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SDGs auf nationaler Ebene: Austria

ELSEVIER Scival
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Sustainable Development Goals Research | relative comparison AT,
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Austria: Research 2020-2024

Summary

Summary metrics

170,149 & 92,574 A
Scholarly Output ® Authors

59.9% All Open Access

[ View list of publications

2,348,421 13.8

Citation Count Citations per Publication ®

ELSEVIER Scival

-+ Add Summary to Re

1.54

Field-Weighted Citation Impact @

Yearly breakdown

Computer Science (15.1%)

.' Physics and Astronomy (10.9%)
‘l Chemistry (6.6%)

== Chemical Engineering (3.8%)

Other
Mathematics (8.8%)

Social Sciences (11.5%)

Arts and Humanities (5.4%)

Medicine (28.4%) \.l“l

Biochemistry, Genetics and Molecular... (12.3%)

Materials Science (7.8%)
Engineering (15.3%)
Environmental Science (7.2%)
Earth and Planetary Sciences (5.8%)

Agricultural and Biological Sciences (7.2%)
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SDGs: volume of Research and FWCI in Austria B =«
TN
Scholarly Output Field-Weighted Citation Impact
25k 20k 15k 10k 5k 1.0 2.0
SDG 1: No Poverty (2025) I
SDG 2: Zero Hunger (2025) e
SDG 3: Good Health and Well-being (2025)  m—— e
SDG 4: Quality Education (2025) .
SDG 5: Gender Equality (2025) . ]
SDG 6: Clean Water and Sanitation (2025) . ]
SDG 7: Affordable and Clean Energy (2025) =
SDG 8: Decent Work and Economic Growth (2025) _
SDG 9: Industry, Innovation and Infrastructure (2025) e eaeae--———
SDG 10: Reduced Inequality (2025) =]
SDG 11: Sustainable Cities and Communities (2025) I |
SDG 12: Responsible Consumption and Production (2025 ]
SDG 13: Climate Action (2025) _ e
SDG 14: Life Below Water (2025) Eg————
SDG 15: Life on Land (2025) _.aa——e
SDG 16: Peace, Justice and Strong Institutions (2025) N

ELSEVIER Scival

SciVal data 2020-2024



SDGs: volume of Research and FWCI in Austria

SDG 1: No Poverty (2025)
SDG 2: Zero Hunger (2025)
SDG 3: Good Health and Well-being (2025)
SDG 4: Quality Education (2025)
SDG 5: Gender Equality (2025)
SDG 6: Clean Water and Sanitation (2025)
SDG 7: Affordable and Clean Energy (2025) |
SDG 8: Decent Work and Economic Growth (2025)
SDG 9: Industry, Innovation and Infrastructure (2025)
SDG 10: Reduced Inequality (2025)
SDG 11: Sustainable Cities and Communities (2025)
SDG 12: Responsible Consumption and Production (2025
| SDG 13: Climate Action (2025) |
SDG 14: Life Below Water (2025)
| SDG 15: Life on Land (2025) |
SDG 16: Peace, Justice and Strong Institutions (2025)

ELSEVIER Scival
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SciVal data 2015-2019 — elaborated in excel



Austria: SDG 7- Affordable and Clean Energy

5,992

Scholarly Output ®

1.36

Field-Weighted Citation Impact

57.0% All Open Access

Yearly breakdown

Other Computer Science (11.9%)

Social Sciences (7.3%) Mathematics (10.2%)

o Wy
&N

Medicine (4.4%) Physics and Astronomy (14.5%)

Biochemistry, Genetics and Molecular... (5.3%) Chemistry (11.8%)
. )

&

Agricultural and Biological Sciences (6.0%)
Earth and Planetary Sciences (9.5%) -

Chemical Engineering (9.3%)

Environmental Science (20.7%)

'. Materials Science (15.1%)
Energy (33.4%)

Engineering (39.0%)

ELSEVIER Scival

SciVal, Overview and Trend Modules 2015-2019

Scholarly

] Institution Output
| | aut TU Wien 1,093
[] AUT  Graz University of Technology 873
] AUT  University of Natural Resources and Life Sciences, 454

Vienna
| | AUt University of Leoben 431
[] AUT  Austrian Institute of Technology 375

Keyphrase analysis

Organic Solar Cells Vehicle to Grid Traction Motors
Hydrogen Storage Energy Systems
Energy Demand Management

Synchronous Machine Py FO|YSiS Rggg\é\@ tézlﬁaggr;re‘égmzdimd e

Solid State Battery E -
‘o .Energy Engineerin
District Heating toirgy nanagement

Bioener:

Emission Gagy thhlu m-lon Batteries Powertrain Biogas
E Fuel Cell Ef:ﬁ . Energy Transition
nerg CIENCYsolid Electrolyte
Photovoltaics jprid.Electric Vehicle

e Lithium lon Battery "Meat pump' sydroposer i
Renewable Energy Resources Energy Policy

Battery Management System Battery Electric Vehicle | ife Cycle Assessment

Energy Conservation
Hydroelectric Energy
Tokamak Device Electric Vehicle

AAA relevance of keyphrase | declining A A A growing (2020-2024)

27



Scholarly

Austria: SDG 13- Climate Action ] Institution Output
1 ] AUT  International Institute for Applied Systems 1,698
7 549 2.34 Analysis, Laxenburg
, .
2. AUT  University of Natural Resources and Life Sciences, 1,231
Scholarly Output Field-Weighted Citation Impact B s .
M/ 3 ] AUT  University of Vienna 803
60.7% All Open Access Yearly breakdown 4. [ ] At TU Wien 650
5. [] AUT  University of Innsbruck 647
Keyphrase analysis
Oth C ter Sci 5.9% Forest Fragmentation Land Ecol Species Invasion
“ omputer Seence ) Climate Changge Mitigation r\i:tusrca?pReesgﬁrggs Deforestation Vascular Plant
Economics, Econometrics and Finance (5.5%) Physics and Astronomy (5.1%) 4 cForest Dynamics _ River Restoration Nature Conservation
" ' cmecorer Forest Ecosystem Grassland Land Use Change
Business, Management and Accounting (5.3%) \ , Chemistry (5.4%) cosys g";lz:;;:eaErndangered Speaes Austria siogeography
Social Sciences (18.3%) Materials Science (4.3%) Cl imat Ch"%m““m" B | Ol Og' Cca I I nvas | on
Medicine (5.1%) Engineering (18.3%) Peatecied res A negeigridy.
- rocacs s | NEroduce pecies
Biochemistry, Genetics and Molecular... (5.4%) % Forest Inventory Bioenergy
Energy (20.7%) Global Change uro pogﬁaﬁn S nvaswe Spemes
Agricultural and Biological Sciences (17.9%) FO rESt M d n ge m e n Land Use
Species Diversity O restry Conservation Status
Life History Genetic Dnvergence C|adIStICS ECOS stem SerVICE
Population Dynamics T ¢ Brown Bear
Earth and Planetary Sciences (18.1%) emperate Forest
Environmental Science (47.7%) Threatened Species ™ pan Troglodyies ~ Reforestation
AAA relevance of keyphrase | declining A A A growing (2015-2024)
ELSEVIER Scival 28



Biochemistry, Genetics and Molecular... (10.0%)

Scholarly

Austria: SDG 15 - Life on Land [ ] Institution Output
1; D AUT  University of Natural Resources and Life Sciences, 1,265
4,633 1.97 Vienna
Scholarly Output ® Field-Weighted Citation Impact 2 [ AUT University of Vienna L0067
e g e e 3 ] AUT  |nternational Institute for Applied Systems 449
__________________________ Analysis, Laxenburg
62.8% All Open Access Yearly breakdown
4. ] AUT  University of Innsbruck 321

Publications in Austria within SDG 15: Life on Land range across 224 topic
clusters

Engineering (5.3%)

W

Other

¥
%

Energy (6.0%)

Multidisciplinary (4.8%

Social Sciences (12.8%) Environmental Science (51.8%)

Medicine (4.5%)

Earth and Planetary Sciences (9.8%)

Agricultural and Biological Sciences (53.3%)

ELSEVIER Scival

SciVal, Overview and Trend Modules 2015-2019

Keyphrase analysis

Carbon Sequestration
Microbial Community
Greenhouse Gas Emission

Permafrost

Food Security
Land Use Planning
Aquatic Ecosystem

Climate

Net Primary Productivity Fresh Water
ana sunnr®U8" Forest Landslide

aitand | & GiLand fesartn &
Land UsS€e3hd Cover

zm= AUSEFIQ Cropland Greenhouse Gas

Soil Organic Carbon Terrestrial Laser Scanning  ©2stropoda

Macroinvertebrate Farm
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