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1. Highlights and Recommendations

This independent expert report (re)applies a large-scale bibliometric approach to track
scientific mobility across three researcher cohorts who began publishing between
2005 and 2013. Repeating this type of approach offers the policy community a
consistent—though imperfect—method for longitudinal comparisons across countries
and cohorts. This is especially relevant as the European Research Area (ERA)
transitions from the MORE surveys to the new RelCO initiative.

The background for this study is the ongoing shift toward a more multipolar global
research landscape. Researcher populations with academic publications have grown
significantly in BRICS countries—particularly India, South Africa, China and Brazil—
while stabilising or declining in established systems such as Japan and the US.

This shift affects headline mobility rates. Higher stay rates in expanding BRICS
research communities contribute to a declining global share of mobile researchers. A
few highly mobile European countries, such as Liechtenstein and Montenegro, saw
increases in their mobility rates across cohorts, though these figures may be volatile
due to small researcher populations. As a bloc, Europe exhibits higher mobility rates
than major science systems like the US, China, or Japan.

The ERA itself reveals substantial regional variation. Disaggregating it into science-
system-like regions shows that mobility is shaped by structural, cultural, and
institutional factors—underscoring the need for nuanced, context-sensitive policy
responses at both disciplinary and systemic levels.

Long-term mobility is positively correlated with research performance—particularly in
STEM—and strengthens collaboration networks for both mobile researchers and the
broader scientific community. Policies that account for disciplinary diversity, regional
dynamics, and the differentiated correlation of mobility with research performance are
more likely to support researcher careers and advance the ERA’s goals.

1.1. Recommendations

Recommendation #1: Implement targeted policy interventions to funding, mobility,
and career development to address regional disparities and mitigate brain drain from
Eastern and Southern Europe. Such policy interventions should address the
underlying factors driving regional dynamics and consider the positive association
(even if not causal) between mobility and research performance across regions,
disciplines, and career stages. These measures could help reduce brain drain,
promote balanced talent circulation, and better support researcher career
development in line with ERA goals.

Recommendation #2: Deepen research on the drivers and impacts of mobility to
guide policy and monitoring and build a scalable composite monitoring framework that
integrates robust mobility indicators, using bibliometric, survey, and administrative
data (to replace the MORE survey series), including platforms such as RelCO. This
monitoring framework would support evidence-based policy, with clear governance to
ensure continuity, comparability, and methodological transparency for systematic
tracking of progress toward ERA objectives.



1.2. Key highlights for the observed period

e Global scientific rebalancing: Growth in the global researcher population was
driven by BRICS countries' (particularly India, China, Brazil, South Africa),
signalling a shift in the global centre of scientific activity. Traditional leaders like
the US and Japan experienced a slight decline, while major European players
including Spain, Germany, the United Kingdom, and Italy grew modestly.

e Mobility rates are slightly declining: While the total number of researchers has
grown, there was a slight decline in the global share of mobile researchers, which
is also observed throughout most of Europe.

e Europe as a mobility leader: Europe continues to show higher mobility levels than
other major systems, with strong intra-European circulation and the UK as both a
major sender and receiver of international talent.

e Regional disparities in net flow of mobility: Southern and Eastern Europe have
higher shares of non-mobile researchers, but they also send many researchers to
Western and Northern Europe. The substantial and often one-way flow of
researchers from these regions reflects underlying structural disparities and
contributes to brain drain, while Western and Northern Europe show positive
migration balance.

o Domain- and region-specific patterns: Eastern and parts of Northern and Southern
Europe (i.e. Baltics, CEE region, Visegrad) consistently scored lower on
international mobility, publication volume, and citation impact than Western and
Northern European science systems. Arts & Humanities and Social Sciences
were systematically less mobile with lower publication and citation metrics than
Natural, Applied, and Health Sciences. However, cross-domain differences
should be interpreted cautiously as these may reflect both genuine variations in
research practices and long-standing coverage biases in bibliometric databases
(especially affecting Arts & Humanities and parts of Social Sciences).

e Domain-specific mobility and performance patterns: International mobility,
especially long-term mobility, is positively associated with higher research
performance (e.g. output, impact, journal prestige, and international collaboration)
across all domains. However, selection bias, whereby higher-performing
researchers may be more inclined or able to move internationally, may play a role.

e Network size and diversity grow over time: Over time, network size and diversity
generally increased for both mobile and their matched non-mobile peers across
cohorts, European regions, and domains. However, mobile researchers generally
experience greater absolute growth in both the size and diversity of their co-author
networks compared to non-mobile peers. On the contrary, when measured as
percent change from their initial scores, non-mobile researchers—who started
with lower baseline values—often show larger relative gains. Researchers who
move late in their careers may experience reduced network size and diversity, but
increased network density (i.e. more focused collaborations).

"BRICS: BR, CN, IN, RU, ZA; DACH: AT, DE, CH; Benelux: BE, LU, NL; Nordics: DK, Fl, IS, NO, SE;



2. Introduction

This independent expert report measures and maps patterns of research mobility
across and beyond Europe, focusing on the period 2005-2024. The analysis targets
researchers affiliated with EU Member States, while also encompassing the broader
European Research Area (ERA) and selected countries worldwide.? This broad
coverage provides a comprehensive perspective on cross-border scientific movement
and international mobility trends, with a particular focus on the ERA.

Researcher mobility has long been recognized as a cornerstone of a dynamic and
integrated ERA, supporting talent development, knowledge circulation, and the
consolidation of a single research labour market. Since the early 2000s, European-
level initiatives have aimed to foster mobility as a means to strengthen researcher
careers and system excellence. Notably, the Strasbourg Accord (EURODOC, 2005)
outlined early commitments to improving conditions for early-stage researchers and
facilitating cross-border mobility across Europe. In both the previous and current policy
cycles, mobility remains a priority, as reflected in the ERA Policy Agenda 2022-2024
action to “promote attractive research careers, talent circulation and mobility”
(European Commission, 2022), and the renewed focus on supporting mobility in the
ERA Policy Agenda 2025-2027 (Structural Policy 4), as well as the proposal for a new
“Fifth Freedom”® in Letta’'s (2024) report. This reflects a broader commitment to
strengthening researcher careers and ensuring the effective use of talent across
Europe.

The relevance, measurement and interpretation of researcher mobility is also
emphasized in the academic literature. A common thread linking policy initiatives and
academic research is the ongoing effort to develop robust empirical strategies for
studying researcher mobility. Both communities increasingly rely on large-scale,
structured data sources to map mobility patterns, understand career dynamics, and
assess policy impacts. Three broad empirical traditions stand out:

e Survey-based approaches remain foundational, especially at the European level.
The MORE studies* (Mobility and Research Careers in Europe) represent the
most comprehensive and policy-integrated survey framework to date. They are
complemented by studies like the Study on International Mobility and
Researchers’ Career Development (Fernandez-Zubieta et al., 2013), as well as
national-level surveys (e.g., the U.S. Survey of Earned Doctorates [SED]) and the
OECD's Careers of Doctorate Holders (CDH) initiative (Auriol, 2010).

e Register-based approaches offer detailed, longitudinal insights where
administrative systems permit. Nordic countries and Austria, for example, link
education, employment, and tax registers to study researcher careers. Notably,

2GB, AM, AZ, GE, TN, IL, ZA, AU, BR, IN, CA, US, KR, JP, and CN.

3 In its proposal for a new “Fifth Freedom” in the Single Market, the Letta’s (2024) report renews calls
for the free circulation of knowledge, research, innovation, and education. For researcher mobility,
this means dismantling barriers to cross-border movement, harmonizing recognition and funding
frameworks, and making European research careers more attractive globally.

4 https://www.more-4.eu/



Norway’s Research Personnel Register and Finland’s use of national doctoral
registers exemplify this model.®

e Bibliometric approaches that trace mobility through changes in author affiliation
across publications. This approach enables longitudinal, global-scale analysis and
has been increasingly applied in recent years (e.g., Roberge & Campbell, 2021).
The Research and Innovation Careers Observatory (RelCO),® which was
launched in 2024 to monitor and support evidence-based policy on researcher
development and mobility in the ERA, notably integrates scalable, cross-country
mobility indicators using similar bibliometric data as in the Roberge & Campbell
(2021) study.

Hybrid approaches that combine survey and publication data to generate new insights
are also emerging. A leading example is the GlobSci Project linking career mobility
and collaboration with bibliometric records to study productivity, networks, and
institutional linkages.” See also emerging approaches combining publications with
dissertation (ETD) data.®

While many empirical studies focus on patterns of international mobility, few are
grounded in an explicit theoretical understanding of the research career. Notable
exceptions include the work by Laudel & Bielick (2019) and Canibano et al. (2024),
who conceptualise mobility as an integral part of career development trajectories.
Despite this gap, the literature generally associates mobility, particularly long-term
international mobility, with positive career outcomes such as development of
international networks, increased scientific productivity, improved occupational
conditions, enhanced scientific impact, broadened competences, access to new
knowledge, infrastructures and funding, and accumulation of symbolic capital (Netz et
al., 2020). For a discussion of these dimensions in the European context, see Iversen
& Woolley (2023).

This study aims to produce data and analyses in support to evidence-based
policymaking in the evolving European context where researcher mobility continues to
play a central role. It coincides—and interacts—with several key policy and institutional
developments:

e European policy goals: Mobility is embedded in ERA priorities including the
renewed focus on making research careers more attractive and sustainable, with
strong support for mobility in the 2025-2027 ERA Policy Agenda.

e ERA Monitoring: RelCO has been launched as the ERA’s monitoring hub for
research careers, with mobility identified as a core dimension.

e Career development: International experience is increasingly essential for
academic progression, especially in early-career stages.

o Measurement advances: New data sources, including bibliometric records, now
allow for more precise, longitudinal tracking of mobility than previously possible.

5 Statistics Norway, Research Personnel Register: https://www.ssb.no/teknologi-og-
innovasjon/forskning-og-innovasjon-i-naeringslivet/statistikk/forskerpersonale

6 RelCO is a joint initiative of the European Commission and the OECD. RelCO — Research and
Innovation Careers Observatory: https://ec.europa.eu/era-talent-platform/reico/

7 GlobSci Project (NBER): hitps://www.nber.org/research/data/globsci-project

8 Doctoral Degree and Career Dataset (DDC): https://zenodo.org/records/7733595



As described in Section 2, it builds explicitly on the bibliometric approach established
in Roberge & Campbell (2021), which used publication data to measure international
scientific mobility by tracking changes in author affiliations over time to map mobility
flows and patterns across countries, with a focus on the ERA and researchers who
began publishing in 2001-2003. Although key dimensions of this earlier work are
updated to provide fresh insights for ongoing policy discussions, the current study
extends this foundation in two important ways to provide additional value:

e Temporal extension: We analyse the evolution of researcher mobility across
three researcher cohorts defined by the year of their earliest publication activity
(i.e., first publication in 2005-2007, 2008—2010, or 2011-2013) following them up
to 2024, to provide insight into how patterns have changed over time.

o Expanded analysis of the potential effects of researcher mobility: We expand
the impact measures of the previous study to include not only traditional
bibliometric performance metrics (e.g. publication intensity and citation impact)
but also changes in the co-publication networks of mobile researchers.

Our analysis covers approximately one million researchers who published with at least
one European affiliation between 2005 and 2024, including early-career and
established scientists, and those with multiple country affiliations. The study addresses
a set of interrelated and policy-relevant questions:

e To what extent do researchers relocate into, within, or out of the ERA?

e How have mobility patterns evolved over time, and are there persistent regional
differences (e.g., North vs. South, East vs. West)?

e How does mobility affect research productivity—in terms of how much is
published, by whom, where (which journals), and with whom (international or
institutional collaboration)? How does it correlate with citation impact and the
expansion of collaboration networks?

3. Methodology

This report, as in the antecedent study (Roberge & Campbell, 2021), uses the Scopus
database compiled and processed by Science-Metrix. To investigate mobility patterns,
the publication records of researchers were retrieved from Scopus using its high
quality author unique identifiers (AUIDs). An AUID groups all publications
corresponding to a given researcher through an automated disambiguation process
leveraging information such as author names, affiliations, frequent keywords, and co-
authors. While this method is not flawless, it has been shown to yield reliable
bibliometric indicators when applied to sufficiently large samples (Campbell & Struck,
2019). To track mobility, researchers were assigned to countries based on the
chronology of their published output and their affiliations as reported in their peer-
reviewed publications.



3.1. Population and inclusion criteria

The 2021 study focused on the global population of researchers who began publishing
in 2001-2003 and continued to publish actively 15 years later, thereby excluding the
majority (78 %) of researchers with shorter careers. The current study shifts and
extends this population by including three 3-year cohorts of researchers who began
publishing in 2005-2007, 2008—2010, or 2011-2013, and who continued to publish for
at least eight years. Their output is tracked up to 2024 to enable the analysis of
temporal trends in mobility. Like the 2021 study, researchers with a single publication
are excluded, as are those with undefined initial or final countries, those who publish
in 10 or more Science-Metrix fields, or those with 10 or more country affiliations; the
latter two criteria help remove likely erroneous author profiles resulting from merged
profiles.

Based on these criteria, the report starts with a global comparison of 2.5 million
publishing researchers worldwide® who started their (publishing) career in the period
2005-2013. It reveals a global ‘stay rate’ of 66 % (non-mobile researchers), or
alternatively a mobility rate of 34 %, levels that are consistent with the previous study.
Given this relative stability, the report quickly moves on to focus and deepen the
analyses on the stock and flow of more than 1 million “European researchers” defined
as those with at least one publication affiliated with a European country (EU-27, ERA,
or non-ERA Europe) during the observation period (2005-2024).

3.2. Mobility

Using the disambiguated publication records of researchers, the academic age,
discipline(s), and country(ies) of each researcher are determined for each year in
which they published, based on their corresponding papers’ reported affiliation(s) and
domains, as well as their first publication year as captured in Scopus. The gathering
of this data provides a granular and dynamic perspective on a range of researcher
mobility types (e.g., based on duration and frequency of mobility events), enabling
policy-relevant insights into the conditions under which mobility occurs.

3.2.1. Career structure

Career progression is accounted for using an academic age measure, based on the
earliest publication year of a researcher’s work as indexed in Scopus. Academic age
is segmented into four five-year career stages: R1 Training (1-5 years), R2 Career
Development (6—10 years), R3 Intermediate (11-15 years), R4 Established (16-20
years). The academic age measure aligns with the four career stages codified in the
Council Recommendation of 18 December 2023 and used in the MORE studies, which
tracked researcher mobility and career progression across Europe, regardless of their
status and sector of employment (Council of the European Union, 2023).

° ERA countries plus GB, AM, AZ, GE, TN, IL, ZA, AU, BR, IN, CA, US, KR, JP, and CN.



3.2.2. Main domain of study

To enable the analysis of mobility by academic domain, each researcher was assigned
the domain® in which they published most of their papers; in case of ties, the less
common domain in Scopus was chosen for greater specificity.

3.2.3. Affiliation country(ies) & international mobility types

To investigate international mobility, the following country types were defined for each
researcher:

Main country (per year): For each year of a researcher's career, the main country
is the one with the highest number of publications in that year (ties are broken by
citation impact, then alphabetical order).

Main country (all years): The country with the highest number of years as the
main country for that researcher across their career (ties broken by publication
count, then alphabetical order).

Secondary country (per year): In years with multiple affiliation countries, the
country with the next highest number of publications (ties broken by citation
impact, then alphabetical order).

Secondary country (all years): The most important country across the entire
career, other than the main country (all years), ranked by number of years
affiliated (ties broken by publication count, then alphabetical order).

Initial country: The main country in the researcher's first year of publication.
Last country: The main country in the researcher's last year of publication.

Receiving country (per career stage): For each career stage, the main country
other than the researcher's initial main country.

Building on the above country types, two complementary approaches were used to
define geographic mobility patterns:

Mobility (Initial-Last): Consistent with Roberge & Campbell (2021), this
approach classifies researchers as mobile if their initial and last countries differ,
capturing chronological movement from origin to destination.

Mobility (Main—-Secondary) and Broader Mobility Events: This approach
broadens the definition of international mobility to include any evidence of
movement, such as a change in main country at any point in a researcher’s career
or the presence of multiple affiliation countries in a given year (i.e., coexistence of
main and secondary country per year) or across the entire career (main and
secondary country all years). Main—secondary mobility in a given year captures
instances of co-affiliation, which may reflect joint appointments or split positions,

0 Per Science-Metrix classification

"' We emphasize that 'origin' does not necessarily mean the researcher's country of birth (or primary

nationality). These important determinants of mobility patterns are simply not observed by
bibliometric approaches, which is one limitation in comparison with surveys such as MORE.


https://science-metrix.com/classification/

though not exclusively. Main—secondary mobility across a career captures both
long-term co-affiliation and extended periods of mobility.

A researcher is considered internationally mobile if they meet any of the following
criteria:

e Their initial and last countries differ,
e They change their main country at any point in their career,
e They have multiple affiliation countries in a year.

On that basis, a mobility spell is defined as a sequence of consecutive years in which
a researcher's main country is different from their initial country, or in which they have
multiple country affiliations. The country does not need to change every year;
remaining in a non-initial country for multiple consecutive years constitutes a single
mobility spell. Building on these concepts, the following mobility types are
distinguished:

¢ Non-mobile researcher: No evidence of international mobility.

- Example: A researcher is affiliated only with institutions in France throughout
their career.

e  Short-term mobility: Mobile in only one year.

- Example: A researcher starts in France, spends one year affiliated with an
institution in ltaly, then returns to France for the rest of their career.

e Intermittent mobility: Mobile in multiple (=2), non-consecutive years.

- Example: A researcher is based in France, spends one year in the UK, returns
to France, and later spends another year in ltaly.

e Long-term mobility: At least one multi-year (=2) spell of consecutive mobility.

- Example: A researcher starts in France, then moves to Italy and remains
affiliated there for several consecutive years.

Following the recommendation of the Roberge & Campbell (2021) study, we draw on
the complementary strengths of both the publication-based (bibliometrics) and survey-
based approaches to measuring researcher mobility. Taking advantage of the overlap
between the populations of the final two waves of the MORE survey (covering 2009—
2019) and the bibliometric population (2005-2024) used in this report, we present a
brief comparison of indicators from the MORE 3 and MORE 4 studies with bibliometric
data from Scopus. To illustrate how combining the two sources can provide added
policy-relevant insights, the self-reported career and salary effects of mobility from the
MORE surveys are overlaid onto the publication-based mobility patterns from this
exercise. In this context, it is worth noting that, unlike the bibliometric definition of
international mobility—which also captures co-affiliations— the MORE surveys focus
specifically on long-term physical relocation.



3.3. Complementary indicators of scientific
performance

To explore possible associations between international mobility and research
performance (cf. point 4 in Netz et al. (2020) above), the following complementary
bibliometric indicators were computed using the same population and mobility
definitions as described above: number of publications, scientific impact (average of
relative citations), prestige of publication venues (field-weighted CiteScore) and
international collaboration rate (see Appendix 2 for more details).

3.4. Counterfactual network analysis

A social network analysis was also conducted to study the potential effects of mobility
on ERA researchers’ co-publication networks (cf. point 1 in Netz et al. (2020) above).
To enable robust comparison, we used a counterfactual design in which each mobile
researcher (i.e., one who experienced a mobility event) was matched with a non-
mobile researcher with a similar career profile—specifically, the same home region,
main scientific domain, and career stage at first mobility. This matching strategy allows
us to compare changes in bibliometric indicators between mobile and non-mobile
researchers, treating the non-mobile group as a natural control.

By measuring these characteristics at the time of first mobility (T,) and five years later
(T, + 5), we assess both raw and percent changes in research performance, rather
than relying on static snapshots:

e Absolute (Raw) change = Indicatory, s — Indicatory,
e Percent change = (lndicatorT0+5/1ndicatorT0) -1

This approach helps account for pre-existing differences between mobile and non-
mobile researchers and for general trends over time. This analysis focused on
changes in three key network characteristics (see Appendix 1 for more details):

e Size: The number of unique co-authors, indicating the breadth of a researcher’s
collaboration network.

o Diversity: The number of “effective co-authors,” measured using the inverse
Herfindahl-Hirschman index, which reflects whether a researcher collaborates
broadly or mainly with a few frequent partners.

e Density: The extent to which a researcher’s co-authors also collaborate with each
other, indicating how tightly or loosely connected the network is.

e Changes in these characteristics may help explain differences in research
performance, such as the potential for internationally mobile researchers to
achieve greater scientific impact through expanded collaborations.

3.5. Regions (or country groupings)

In reporting results, countries are sometimes grouped into the following mutually
exclusive ‘European science system regions,” which are themselves distributed across
broader European regions as outlined below:



Western Europe Eastern Europe Southern Europe Northern Europe

CEE exte.nslon Southern Europe Nordics Great Britain Baltics
countries & Ireland

AT _DE _CH |BE FR LU NL|{CZ HU PL SK|BG RO HR SI|{CY GR IT MT PT ES DK FlI IS NO SE| IE GB _[EE LV LT

DACHS France & Benelux Visegrad

Note: CEE stands for Central and Eastern European extended states. Other European countries
consist of: AL, BA, LI, MK, and RS.

4. Results

4.1. The evolving global research population

Between 2005 and 2013, approximately 2.5 million researchers worldwide began
publishing and sustained activity for at least eight years. From the 2005-2007 to the
2011-2013 entry cohorts, the global population of active publishing researchers grew
by 23 %. However, this growth was uneven and reflects deeper structural shifts in the
global research landscape.

The strongest increases occurred in the BRICS countries —with particularly sharp
growth in India (+103 %), followed by South Africa (+41 %), China (+35 %), Brazil (+29
%), and the Russian Federation (+27 %) (Figure 1). By contrast, several established
science systems saw modest declines: the United States (-3 %), Canada (-4 %),
France (-5 %) and Japan (-11 %), as well as smaller countries like Finland (-2 %),
Israel (-3 %), Estonia (-4 %) and Bulgaria (-5 %) (Figure 1).

While changes in publication practices and Scopus coverage may partly explain these
patterns, the broader trend signals a rebalancing of the global scientific workforce,
driven by expansion in emerging research systems and plateauing growth in parts of
North America and East Asia.
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Figure 1. Growth in the global researcher population: entry cohorts 2005—-2007 vs. 2011-2013. Note:
The population in this figure includes all researchers with at least two Scopus-indexed publications
and a minimum of eight years of observed publishing activity between 2005 and 2024. Source:
Compiled by NIFU using Scopus data (Elsevier).

Global Mobility Patterns: What role does international mobility play in this evolving
global research landscape? The evidence suggests that mobility remains relatively
stable over time, even as the global research population expands.

Across all three cohorts and selected countries worldwide, 73 % of researchers were
non-mobile (with a country average of 65 %), while approximately 27 %—or about 660
000 researchers—were classified as internationally mobile. Between the 2005-2007
and 2011-2013 entry cohorts, the share of non-mobile researchers increased from 72
% to 74 % (with the country average rising from 64 % to 67 %), indicating that a slightly
growing proportion of researchers remain affiliated with a single country throughout
their careers.

Figure 2 breaks down these global patterns by country focusing on the share of mobile
researchers in the 2011-2013 (y-axis) versus the 2005-2007 (x-axis) entry cohorts.
Note that the coloring of the datapoints reflects the growth in the underlying research
population. Coherent with the slight increase in the share of nhon-mobile researchers
across selected countries, international mobility rates have decreased slightly
between cohorts, with most countries falling below the diagonal. However, these
changes are not evenly distributed across countries. International mobility rates
remained relatively stable for major research countries such as the United States,
China, and Japan, with modestly falling shares or no significant change. India and



Brazil, despite substantial growth in their research populations (103 % and 29 %,
respectively, Figure 1), continued to exhibit low and relatively stable international
mobility rates—India’s rate dropped from 29 % to 22 %, while China’s declined slightly
from 18 % to 17 %—suggesting a trend toward regional consolidation of scientific
careers. This reinforces the observation that mobility patterns shift gradually, not
abruptly, even amid substantial demographic and regional growth.
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Figure 2. Share of mobile researchers by country and cohort (2005-2007 vs. 2011-2013).
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Additionally, most countries exhibit higher shares of non-mobile than mobile
researchers with mobility shares below 50 %, mirroring findings from the 2021 baseline
report (Roberge & Campbell, 2021). Exceptions to this pattern are concentrated
among European countries highlighted in light-yellow in Figure 2. Some examples
include Liechtenstein, Montenegro and Kosovo who also stand out for notable
changes in mobility rates over time (increased for the former two and decrease for the
latter). These changes may be volatile in future cohorts due to the relatively small
researcher populations in these countries.

4.2. Researcher mobility in the ERA countries

While global mobility patterns remain broadly in line with the 2021 baseline study
(Roberge & Campbell, 2021), this section shifts focus to the European Research Area
(ERA)—and particularly the EU-27, where mobility dynamics are more active and
policy-relevant in the ERA context.

Historically, the MORE studies'? served as the European Commission’s flagship tool
for tracking researcher careers and mobility within the ERA. With the discontinuation
of this survey series, and the future of systematic monitoring not totally clear, there is
a growing need to sustain empirical visibility—especially as initiatives like RelCO
continue to take shape. Beta-launched in June 2025, the latest version of the
Observatory (RelCO) offers interactive data on R&l careers across 53 countries. It
supports analysis of key trends—such as the link between R&D investment per
researcher and the share of foreign-born doctorate holders.'® Bibliometrics is one of
the data sources currently being investigated by RelCO.

Building on the 2021 baseline study, this section updates the comparison between
bibliometric mobility indicators and findings from MORE3 and MORE4. Both waves of
the MORE study use a consistent methodology and cover overlapping 10-year
reference periods, offering a combined evidence base of over 20 000 survey
responses spanning 2005-2018—a period that aligns closely with this study’s
timeframe (2005—-2024). Together, these data help illuminate both the push and pull
factors shaping research careers across Europe.

The 2021 Baseline study showed that bibliometric estimates of researcher mobility
aligned closely with MORES survey data for earlier cohorts. In this updated round, we
expand the analysis to a population of 1 million researchers with at least one
publication affiliated with a European country (EU-27, ERA, or non-ERA Europe)
during the observation period (2005-2024).

This population aligns well with the combined observation window of MORE3 and
MORE4 (2005-2018), making it possible to compare bibliometric and survey-based
estimates of international mobility. Figure 3 presents this comparison for non-mobile
researchers, measured as:

e x-axis: Share of non-mobile researchers based on self-reports in the MORE
surveys

12 https://www.more-4.eu/

13 See https://www.oecd.org/en/datalinsights/data-explainers/2025/06/research-and-innovation-
careers-observatory-reico-hub.html.



e y-axis: Share of non-mobile researchers based on changes in affiliation country
(Scopus)

Share of non-mobile
researchers by country

Share of non-mobile
researchers by region

Visegrad Baltics

Publication-based (%)
Publication-based (%)

409 %  T0% % 90% 100% 40 50% 60%
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Figure 3. Comparing survey- and publication-based estimates of the share of non-mobile
researchers. Note: Comparison of the share of non-mobile researchers based on self-reported
survey data from MORE3 & MORE4 (x-axis) and bibliometric data (y-axis). Left panel: country-level
alignment; Right panel: regional aggregates, calculated as the average of the country shares within
each region. The best-fit lines approximate the 45° reference line, indicating overall agreement,
though variation is observed across countries and regions. Source: Compiled by NIFU using MORE
(European Commission) and Scopus data (Elsevier).

The country-level comparison (left panel) shows a high degree of alignment overall,
with the best-fit line closely following the 45° reference line. Some variation exists,
particularly for countries like Luxembourg, Cyprus, and Malta, where survey-based
non-mobility rates appears notably higher than bibliometric estimates. These
differences may be partly attributable to how mobility is defined: the bibliometric data
in this study capture a broader concept of international mobility, encompassing joint
appointments and split positions, whereas the MORE surveys focus on long-term
physical relocation. This broader definition could explain the higher mobility rates
observed in the bibliometric data for small and/or research-intensive countries such as
Luxembourg, Malta, and Cyprus.

The regional comparison (right panel) confirms this general consistency between data
sources but also reveals notable differences. For example, DACHS, Nordic, and Great
Britain & Ireland countries display strong alignment between survey and bibliometric
data. In contrast, France & Benelux tend to report higher rates of non-mobility in
surveys than in bibliometric data, while Southern EU, Visegrad and Baltic countries
show the opposite pattern, suggesting either underreported international activity or
differences in how mobility is experienced and recorded.

On average, DACHS, Nordic, Great Britain & Ireland, and France & Benelux countries
are associated with higher international mobility rates than Southern EU, Visegrad,
Baltic, and Central and Eastern European extended states (CEE ext. states); this
pattern holds when focusing specifically on long-term mobility using bibliometric and
MORE data (data not shown).



Overall, this triangulation reinforces the premise that bibliometric indicators can
effectively complement more resource-intensive surveys, providing a consistent
means of monitoring research mobility trends when tailored approaches, such as
those used in the MORE project, are not available or feasible.

Measures of the effects of research mobility from MORE: It is beyond the scope
of this study to unpack this alignment in detail. However, we can showcase a couple
of measures from the MORE studies that are not available from a bibliometric
approach.

While bibliometric data can track where and when researchers move, only survey data
can tell us how mobility is experienced. One strength of survey instruments like MORE
is their ability to capture the subjective, personal impact of mobility—an aspect that
remains invisible to even the most detailed bibliometric tracing. A salient finding from
the two final waves of MORE is that European researchers generally view research
mobility as career-enhancing, often with positive financial outcomes and only rarely
with negative effects.

Figure 4 presents regional responses from the two MORE surveys on the perceived
effect of international mobility on both salary and career progression. Mobile European
researchers most commonly experience a positive career impact combined with a
positive financial outcome (ranging from 35 % to 58 % of responses across regions),
followed by a positive career impact with no change in financial outcome (ranging from
17 % to 34 %). Neutral outcomes on both dimensions are also common (ranging from
15 % to 19 %). Negative experiences—such as decreased salary or career
progression—are relatively rare, particularly in regions like DACHSs, the Nordics, and
France & Benelux.

Salary progression Salary progression
Increased Decreased Stable N/A Increased Decreased Stable N/A
Increased 58% 2% 17% 1% Increased 41% 1% 34% 3%
CEE ext.
Dachs Decreased 1% 1% 1% - Decreased 0% 3% 1% -
states
Stable 3% 1% 15% 0% Stable 2% 1% 15% -
Increased A47% 3% 22% 3% Increased 39% 3% 27% 2%
g Great g
‘5 Britain & Decreased 1% 4% 1% - ‘% Baltics Decreased 0% 3% 1% -
% Ireland @°
I Stable 3% 1% 16% 0% o Stable 3% 1% 19% 0%
= =
2 2
o Increased 44% 2% 25% 3% a Increased 7% 3% 32% 3%
© France & o . .
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© Benelux ]
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Figure 4. Perceived career and salary outcomes of researcher mobility by region (MORE3 & 4).
Note: Based on survey responses from MORE3 and MORE4, this figure shows the perceived effects
of international mobility on researchers' salary and career progression, grouped by ERA region.
Source: Compiled by NIFU using MORE (European Commission) data.



4.3. Geographic patterns of mobility for researchers
originating in the ERA

This section analyses the mobility flows of approximately 760 000 researchers
(including mobile and non-mobile individuals) who began their publishing careers
between 2005 and 2013 in one of the ERA countries. To interpret them, two
complementary perspectives are used:

e Origin (‘exporter’) perspective: Examines mobility in relation to a researcher's
initial country, shaping both their likelihood of becoming mobile (e.g., as a career-
enhancing step) and their subsequent mobility pathways.

o Destination (‘importer’) perspective: Focuses on the countries or regions that
attract mobile researchers, whether through permanent moves, long-term or
short-term periods of mobility or co-affiliation (e.g., joint appointments or spilit
positions), thus highlighting the capacity of science systems to absorb and benefit
from international talent.

Together, these perspectives help clarify which countries are functioning as exporters
or importers of research talent, and how national systems contribute to and benefit
from international mobility within the ERA.

To provide a fine-grained analysis of mobility flows in the ERA, this section groups
countries into ‘European science system regions’'—such as the Nordics, DACH, the
Great Britain & Ireland, and the Baltics (see Methodology for details)—rather than
relying solely on the traditional four broad European regions (Northern, Southern,
Eastern, Western). This approach enables a more nuanced examination of how
differences in science systems and institutional capacity shape both the direction and
intensity of researcher mobility and helps to identify key sending (“origin”) and
receiving (“destination”) countries within the ERA.

4.3.1. Mobility patterns of ERA researchers within Europe:
exporter perspective

Figure 5 presents mobility outcomes from the perspective of the ERA researcher’s
country of origin, reporting results by mobility types—non-mobile researchers, long-
term mobility, and short-term mobility (including intermittent mobility)}—and groups
them by broad region of initial affiliation. This exporter perspective reveals how
national science systems in different regions shape outward mobility. Key insights
include:

e Non-mobile researchers constitute the majority in most ERA countries, as
confirmed by the exporter perspective.

e Eastern and Southern Europe generally exhibit higher shares of non-mobile
researchers, reflecting more domestically anchored research careers, though
there is notable variation across countries.

o Western Europe generally has the lowest shares of non-mobile researchers and
the highest shares of long-term mobility rates. Luxembourg and Switzerland stand
out for their high long-term mobility rates; Luxembourg is the only country with a
share of non-mobile researchers noticeably below 50 % and a long-term mobility
around 55 %.



e In Northern Europe, Ireland and the UK also exhibit high long-term mobility rates.

e Switzerland and Ireland are noteworthy for their balanced profiles, with both non-
mobile researchers and long-term mobility shares around 50 %.

e Short-term or intermittent mobility is relatively limited across all regions and
countries, including highly internationally active countries like the UK and
Switzerland, which have the lowest rates in their respective region.

These patterns help identify regions and countries that function as key exporters of
talent, such as Western Europe, Luxembourg, Switzerland, the UK, and Ireland, where
outward mobility is more structurally embedded. Shared language, institutional
models, and regional integration encourage mobility within their respective science
system regions; for examples the DACH countries (Germany, Austria, Switzerland) for
Switzerland, and Benelux for Luxembourg (Data not shown). Notably, some of these
countries also act as strong magnets for attracting talent (see results from the importer
perspective below).
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Figure 5. Researcher mobility types by region of origin (era countries, 2005-2013 cohorts).
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exporter perspective); All ERA countries are presented except Liechtenstein and Montenegro. The
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boxes represent the interquartile range (IQR), with the lower half (dark grey) spanning the 25th to
50th percentile and the upper half (light grey) spanning the 50th to 75th percentile. The whiskers
extend to the most extreme data points within 1.5 times the IQR below the 25th percentile or above
the 75th percentile. Data points outside these limits are considered outliers. Short-term mobility
refers here to both short-term and intermitted mobility.

Source: Compiled by NIFU using Scopus data (Elsevier).

4.3.2. Mapping the destination of mobile ERA researchers:
importer perspective within and beyond Europe

We turn to consider how the careers of researchers that start in Europe lead to mobility
flows both within Europe and beyond. Figure 6 and Figure 7 represent the last
observed country or region of affiliation for approximately 262 000 internationally
mobile researchers who began their careers in ERA countries between 2005 and
2013.

Figure 6 provides a global view from the importer perspective, illustrating which
countries around the world attract ERA researchers. The figure shows strong intra-
European mobility, with the UK and Germany attracting over 29 000 and 27 000
researchers, respectively. France follows with 20 500 researchers, while Italy and
Spain each receive more than 15 000 researchers. There are also substantial flows to
the United States (over 29 000 researchers), with smaller numbers moving to Asia,
Oceania, and other regions.

Number of ERA \
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:
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Figure 6. Final countries of affiliation for mobile era researchers (20052013 cohorts).
Note: Overseas territories are coloured to match their respective mainland.

Source: Compiled by NIFU using Scopus data (Elsevier).
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4.3.3. International mobility of ERA researchers: from
European outflows to global inflows (exporters to
importers.

Figure 7 disaggregates the final destinations of 262 000 mobile ERA researchers
(2005-2013 cohorts) with initial ERA country affiliation. The figure shows the regional
composition of these researchers by displaying, for each global destination region
(each column in Figure 7), the share of incoming researchers originating from different
European science system regions—including DACH, Nordics, France & Benelux,
Southern and Eastern Europe, and Great Britain & Ireland. The colour gradient within
each column reflects these shares, highlighting the distinct mobility patterns of ERA
subregions and revealing regional asymmetries in outflows toward North America,
Asia, Africa, and Oceania.
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Figure 7. Regional origins of mobile era researchers by final global destination, including return
migration (2005-2013 cohorts). Note: This figure presents the regional importer perspective,
highlighting variation across national and European science system regions in the outward mobility
of researchers who began publishing in the ERA, grouped by broad final regional destination. The
figure includes those researchers who returned to their origin country after an international mobility
episode. Figure 7.1 in Appendix 2 presents the same table excluding returnees. The orange
colouring highlights the ERA countries that contribute the most to researchers within each
destination region. Source: Compiled by NIFU using Scopus data (Elsevier).
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By further breaking down this dual exporter—importer perspective, we examine mobility
flows from the viewpoint of European science systems across three dimensions: (1)
intra-regional circulation, (2) mobility to other European regions, and (3) mobility
beyond Europe. This approach helps clarify how, and to what extent, science system
structures shape mobility patterns both within Europe and globally.

DACH Countries (Germany, Austria, Switzerland)

The DACH region is one of the most integrated scientific labour markets in
Europe. Germany sends about 3 800 mobile researchers to its DACH neighbours,
while Austria and Switzerland each send about 1 300 researchers to other DACH
countries (see Figure 11 in Appendix 2).

Mobility flows from Germany alone accounted for 22 400 researchers with
Western Europe. Most were cases of return migration. Removing ‘returnees’,
about 6 000 had their final global destination there. Researchers from Germany
also moved to Northern Europe (3 700) and Southern Europe (1 200).

Researchers from the DACH region exhibit one of the broadest and highest-
volume international mobility profiles beyond Europe in the ERA, reflecting strong
global integration in the scientific community.

— The DACH countries collectively sent over 6 400 researchers to North
America—the highest overall number among ERA science system regions.

— Asia is a major destination, with about 4 400 DACH researchers moving to
institutions in China, Japan, South Korea and Singapore.

— Oceania (mostly Australia and New Zealand) drew nearly 1 000 DACH
researchers, again among the highest from ERA countries.

— Africa and Latin America received smaller, but consistent, flows.

Nordics (Sweden, Denmark, Finland, Norway, Iceland)

Intra-regional mobility flows are also active in the Nordic area. Sweden accounts
for the largest share (>4 400, including returnees). Excluding returnees,
approximately 660 Swedish researchers moved to other Nordic countries,
compared with about 450 from Denmark, 400 from Finland, but only 210 from
Norway (see Annex).

There are remarkably strong research links between the Nordics and core
Western systems. Many Nordic researchers end up in the UK (860) or in Germany
(740), followed by Switzerland (310), the Netherlands (290), and France (280)
(see Annex for more detailed data).

Researchers from the Nordic region show a moderate but globally distributed
mobility profile beyond Europe. North America is the primary extra-European
destination, with 1 830 Nordic researchers settling in North America, primarily from
Sweden and Denmark. To compare, a further 1 570 Nordic researchers moved
on to Asia and roughly 330 to Australia or New Zealand.

France & Benelux

Researchers from Western Europe (France, Belgium, the Netherlands,
Luxembourg) display strong intra-regional mobility.

—  France recorded about 14 000 intra-Western European moves, but only about
3 800 not counting returnees. About 1 200 went to Benelux countries.
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— Benelux countries themselves accounted for roughly 10 300 moves within
Western Europe (4 000 not counting returnees), reflecting high intra-regional
circulation.

Researchers from France, Belgium, the Netherlands, and Luxembourg also
moved extensively within Western and Northern Europe.

—  Most wound up in the UK (2 630), roughly half of which from France (1 340)
and a third from the Netherlands (900).

— As a subregion, the DACHs countries together accounted for the largest
proportion researchers who initially published in France and Benelux,
particularly Germany (2 420) and Switzerland (1 890).

—  Roughly 1 340 researchers moved to the Nordics, mainly from France and
the Netherlands.

—  About 2 020 researchers moved to Southern Europe, mostly from France.

—  Smaller flows (about 640) to Eastern Europe suggest targeted collaboration,
likely through EU-funded projects.

Researchers originating from France and Benelux exhibit a broader and more
distributed global presence beyond Europe.

— North America is again the top destination, with a combined 6 240 researchers
ending up in the US or Canada.

— Researchers who first published in France or Benelux countries also had a
final destination in Asia (4 900), many in regions of historic significance,
including 1 520 in Western Asia (including Lebanon) and 1 040 in South-
Eastern Asia. A further 1 100 researchers from this region ended up in China
while 820 ended up in Australia.

Africa is a more prominent destination here than for other ERA regions; in

particular, nearly 3 000 researchers from France and Belgium ended up with

African affiliations, apparently reflecting enduring linguistic, institutional, and

educational linkages. Flows to Latin America are substantial with 1 350

researchers primarily from France.

Great Britain & Ireland

Intra-regional circulation is relatively limited in relative terms. Excluding returnees,
1 740 or roughly 5 percent moved between the UK and Ireland.

The Great Britain & Ireland serve as a major hub for researchers across Europe.

— High outward flows to Western Europe (~5 500), particularly Germany
(about 2 000), France (~1 120) but also Switzerland and Netherlands
(more than 800).

—  Strong links to Southern Europe (~2 570), particularly Italy and Spain, but also
Greece. Reflecting outward mobility trends (above), Nordic countries also are
the global destinations for Great Britain & Ireland researchers (1 560). This
supports the idea of the Great Britain & Ireland’s role as a hub in the ERA,
which includes moderate flows to Eastern Europe (~500).

Mobility beyond Europe: Great Britain & Ireland have an established global
orientation and are among the most globally mobile. This is confirmed with the
Great Britain & Ireland having the widest geographic dispersion among ERA
regions, with strong ties to North America (~7 900) and Oceania (~ 2 700). These
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are likely driven, at least partly, by historical, linguistic, and academic ties. UK
researchers with final observed destinations in Asia (8 450) are almost as high
with the Americas together (8 700). But it is much more spread, both to countries
with historic ties like Malaysia (900) and India (570), but also to China (1 900).

Southern Europe (ltaly, Spain, Greece, Portugal, Cyprus, Malta)

Intra-Southern Europe mobility is relatively strong, with substantial flows (25 600)
starting up in Southern Europe and ending up there again. Intra-regional mobility
within Southern Europe involves to a remarkable degree returnees. Only about 9
percent (2 830) of the mobile researchers observed first in Southern Europe were
last observed in another Southern European country. Many of these involved
movements between ltaly and Spain (1 100).

Mobility to other European regions is deep and wide.

a. Western Europe is the top destination outside the region, primarily
originating from lItaly (~4 800) and Spain (~3 000) and primarily destined
for France, Switzerland and Germany.

b. Researchers who first published in Southern European also move to
Northern Europe (~3 100 from lItaly). Flows of mobile researchers from
the region end up particularly in the UK (~5 320), primarily from ltaly (2
220), Spain (1 510) and Greece (1 000).

c. The Nordics also are an important destination (~1 900). Mobility to
Eastern Europe is minimal.

Mobility beyond Europe: Researchers from Southern Europe (ltaly, Spain,
Portugal, Greece, Cyprus, Malta) show a broad international mobility footprint,
shaped by both structural push factors (lack of positions at home), pull factors
(returnees) but also historical-linguistic ties. These flows are also often
associated with limited domestic opportunities.

— North America is the leading non-European destination: Nearly 6 000
researchers from the region moved to the US or Canada, led by Italy (2 740)
and Spain (2 170).

— Latin America receives smaller but linguistically anchored flows (~300
Portuguese researchers moved to Brazil. Interestingly, more Spanish
researchers moved to Latin America (2 540) than to North America. Mexico,
Columbia, and Chile). These connections reflect strong ties through shared
language, alumni networks, and possibly also to EU-LATAM research
cooperation.

—  Africa attracted ~500 researchers from the region (Data not shown).

— Asia received ~1 200 researchers, mostly from Italy and Spain, reflecting
growing collaboration with China, Japan, and South Korea. Oceania (mainly
Australia) hosted ~700 researchers, with Italy and Spain again accounting for
most of the flow.

These outbound patterns underline both the international orientation and

structural mobility pressure, characteristic of Southern European science
systems.
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Eastern Europe & CEE Extension (Poland, Czechia, Hungary, Bulgaria,
Romania, etc.)

The overall number of mobile researchers that were first observed publishing from
one of the 8 countries in this region (CEE for short) is 16 000 where more than
half (8 200) are returnees.

Intra-CEE mobility is limited in volume and relatively dispersed. Only 1 040
researchers were last observed in another CEE countries (data not shown). This
suggests a fragmented regional research space, with lower internal absorption
capacity and weaker horizontal networks.

Mobility to other European regions: Researchers from the Eastern European and
CEE region display a pronounced east—west mobility pattern, with substantial
flows toward more research-intensive ERA systems.

— Western and Northern Europe are together the top destinations by a wide
margin. In total, over 4 200 researchers from the region moved to Western or
Northern Europe. Germany (950) and the UK (870) are dominant attractors,
followed by Switzerland, France, and Austria. Together, roughly 650 CEE
researchers were last observed in the Nordic region. Southern Europe
attracted a more modest share of 540 CEE researchers.

—  The profile seems to confirm a core—periphery pattern, with Eastern Europe
acting as a major source region for the more research-intensive systems of
Western and Northern Europe. One hypothesis is that these flows reflect
structural disparities in research funding, career opportunities, and
infrastructure. A complementary hypothesis is that EU mobility programs (e.g.,
MSCA, Erasmus+) or joint PhD pathways may at least partly explain these
flows as is likely the case for other European regions.

Mobility of CEE researchers outside of Europe involved ~2 200 researchers, most
of whom moved to North America (1 400) with Poland, Hungary, and Romania
contributing the most. Mobility of CEE researchers with final destinations in Africa
and Latin America is minimal.

Summary across science system regions

The above patterns, summarized here, underscore both the opportunities and
imbalances in Europe's research ecosystem, with implications for talent circulation,
policy coordination, and institutional investment across the ERA:

Intra-European mobility reveals persistent structural patterns, particularly when
focusing on the four broad European regions (Western, Eastern, Southern, and
Northern). A strong southeast—northwest gradient characterizes these flows, with
Eastern and Southern European countries acting as major source regions and
Western and Northern Europe serving as primary destinations. As shown in Figure
12 (Appendix 2), Eastern and Southern Europe have average negative migratory
balances of -16.5 % and -10.7 %, respectively, while Western and Northern
Europe show positive balances of +16.3 % and +10.1 %. The relative significance
of these migratory balances can vary by country, depending on the total size of
the researcher population.

Global mobility footprints vary by European science system region. The DACH
countries, Great Britain & Ireland, and Benelux demonstrate broader global
mobility footprint, sending researchers on to North America, Asia, and Oceania.
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In contrast, Nordic countries show moderate but highly regionalized flows, while
Southern and Eastern Europe are more characterized by outward flows with fewer
return pathways.

4.4. Geographic patterns of mobility for global
researchers settling in the ERA

While this Policy Brief primarily takes an exporter perspective—tracking where ERA
researchers move—Figure 8 offers a global importer view, showing where
internationally mobile researchers ultimately settle. Attracting foreign-born talent to
Europe is increasingly prioritized, as reflected in the 'Choose Europe for Science'™
initiative. Although space limits a full narrative from this angle, the visual provides a
glimpse into the valuable insights gained by examining international mobility into
Europe.

This Sankey diagram maps the international mobility of approximately 250 000 mobile
researchers who ultimately affiliated with European countries between 2005 and 2024.
As of 2024, approximately 750 000 researchers are last observed in ERA countries.
Of these, a third (250 000) had been internationally mobile up to that point in their
careers, the majority within the ERA. Among the mobile population, roughly 22 % had
initial publications in other global regions, primarily the Americas (~11 % of mobile
population) and Asia (~ 8 %) (Figure 8).

The left axis shows global regions of origin; the middle axis highlights secondary
countries (as defined in the methodology) that may represent intermediate mobility
steps; and the right axis displays final European destinations grouped by science
system regions (e.g. DACH, Nordics). This figure offers a complementary European
importer perspective on researcher mobility, emphasizing Europe’s role as a global
destination for talent.

This perspective highlights both intercontinental and intra-European mobility patterns
and underscores the diversity of inflow trajectories into European research systems.
It also illustrates Europe’s role as a major destination for internationally mobile
researchers. Of the ~250 000 mobile researchers who ended up in one of the
European science system regions, the majority (~195 000) originated from other
European countries—highlighting strong intra-European circulation. These flows
include some 60 000 returnees—for example, European researchers returning from
the U.S. or Australia after a degree. The final observed affiliation does not necessarily
represent the terminal stage of a researcher’s career, but it offers a meaningful
indicator of mid- to late-career positioning within the global research landscape.
Beyond Europe, notable inflows include ~27 400 from the Americas, ~19 700 from
Asia, ~4 000 from Oceania, and ~3 500 from Africa.

4 https://marie-sklodowska-curie-actions.ec.europa.eu/actions/choose-europe-for-science
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Figure 8. International Inflows into europe’s science system regions (including return migration)
(2005-2024). Source: Compiled by NIFU using Scopus data (Elsevier).

4.5. Researcher mobility by scientific domain: patterns
and performance

Figure 9 presents regional and disciplinary patterns in mobility and research
performance for approximately 760 000 researchers (both mobile and non-mobile)
who began their publishing careers between 2005 and 2013 in one of the ERA
countries. Besides the number of researchers, the analysis covers the following
indicators for each region—domain pair:

e Average number of mobile years: Reflects the average duration of international
mobility events, with non-mobile researchers included (default value 0), thus
indicating the overall propensity for mobility.

e Average number of publications: Captures the average research output per
researcher, as indexed in Scopus.

e Average of relative citations: Measures field- and year-normalized scientific
impact, with values above 1.0 indicating above-average (world) citation impact.

As shown in Figure 9, the propensity of European researchers to engage in
international research mobility, and their research performance, vary markedly across
domains and European science system regions:
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Number of researchers: The volume of researchers varies significantly by region
and domain. Health Sciences is the largest group in most regions (e.g., nearly 98
000 in Southern Europe), except in CEE extension countries, where Applied
Sciences predominate. Arts & Humanities is the smallest group, followed by
Economic & Social Sciences.

Average number of mobile years: Mobility is highest in the Natural, Applied and
Health Sciences, particularly in the Great Britain & Ireland, DACH, and France &
Benelux. In contrast, the Arts & Humanities and Social Sciences show consistently
lower mobility levels, commonly ranging from 0.7 to 2.1 mobile years. Across
regions, the Baltics, CEE extension countries and Visegrad scored lowest on this
dimension.

Average number publications: Publication volume is also highest in the Natural,
Applied, and Health Sciences, averaging over 25 per researcher in many
regions—up to 33 in Southern Europe in the Natural Sciences. The Arts &
Humanities and Social Sciences consistently have lower publication rates, with
the former averaging under 11 publications per researcher across all regions.

Average of relative citations: Scientific impact is strongest in the Health,
Natural, and Applied Sciences, particularly in the Great Britain & Ireland, (1.92,
1.65, and 1.37 respectively), followed by DACH, France & Benelux, Nordics, and
Southern Europe. The lowest scores are found in the Arts & Humanities, Social
Sciences, and in the Baltics, CEE extension countries, and Visegrad. In Arts &
Humanities and Social Sciences, the Great Britain & Ireland, and Nordics
nevertheless score above world level.
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European Appl. Arts & Econ. & Health Nat.

subregion Sci. Hum . Soc. Sci. Sci. Sci.

Baltics 3,027 373 961 1,905 1,560
% CEE extension countries 9639 1,851 3,047 8,957 6,233
E Visegrad 18,844 2,793 3,613 21,382 15,125
g Southern Europe 41,944 8,592 14,445 97,939 33,572
E Nordics 12,849 2,468 6,716 27,751 9,427
5 DACHs 36,088 5,048 9,130 60,059 34,476
% France & Benelux 29,741 6,035 9,967 62,910 29,287

Great Britain & Ireland 19,980 8,667 13,733 58,603 18,967
£ Battics 10 12 17 19
g{- CEE extension countries 1.0 1.2 1.7
% Visegrad 11 1.2 1.4 20
g Southern Europe 28 12 1.9 1.9 3.8
‘® Nordics Z5 1) 1.7 1.9 36
-g DACHS Z5 21 29 28 3.7
g: France & Benelux 33 1.7 25 23 3.8
<L Great Britain & Ireland 4.5 21 29 27 4.7
2 Baltics 22 1286 157 225
:.% CEE extension countries 227 131 19.4 249
% Visegrad 25 13 19.1 276
g_ Southern Europe 291 16.2 214 333
© MNordics 226 15.1 21 249
-g DACHS 221 14.4 236 315
o France & Benelux 227 134 218 26.1
'-'? Great Britain & Ireland 26.5 147 207 305
g Baltics 0.62 1.71 0.87
'ﬁ CEE extension countries 0.63 0.89 0.8
s Visegrad 0.67 0.59 0.83 0.87
_g Southern Europe 1.18 068 0.87 117 1.41
% MNordics 1.28 1.07 1.11 1.54 1.39
-."C_', DACHS 129 083 1.13 144 1.66
o France & Benelux 1.28 0.76 1.03 1.45 1.5
E Great Britain & Ireland 137 1.08 1.16 1.92 1.65

Figure 9. Average number of mobile years, publications, and scientific impact by domain and

european science system region (2005-2024). Note: Cells are coloured relative to the median

across region—domain combinations (orange = above median, blue = below median). Source:
Compiled by NIFU using Scopus data (Elsevier).

Two main patterns emerge: (1) Eastern and parts of Northern and Southern Europe
(i.e., Baltics, CEE extension, Visegrad) systematically score lower in mobility,
publication volume, and scientific impact; (2) the same is true for Arts & Humanities
and Social Sciences. These differences reflect, at least partly, how research systems
and field-specific practices jointly shape the landscape of scientific mobility and
research performance. However, observed patterns across domains should be
interpreted with caution, as they are also influenced by coverage biases in bibliometric
databases, likely compromising cross-domain comparison. Therefore, Figure 9 should
not be used to directly compare Arts & Humanities and Social Sciences to other
domains. Instead, it is more meaningful to focus on differences between mobile and
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non-mobile groups when comparing across domains to analyse how mobility
correlates with scientific performance.

Figure 10 addresses this by reporting percent differences in research performance
metrics between short- and long-term mobile researchers, relative to non-mobile
researchers, by domain. Key findings include:

e Across all domains and indicators, international mobility is systematically
associated with higher scores for both short- and long-term mobile researchers
compared to non-mobile peers. The largest relative positive differences are seen
in publication volume (+79 % to +155 %) and cross-border co-authorship rates
(+42 % to +128 %).

e Long-term mobility is generally linked to greater gains than short-term mobility in
scientific impact (average relative citations) and journal prestige (field-weighted
CiteScore), and usually in international collaboration rate—except in Arts &
Humanities, where both mobility types show similar differences. For the average
number of publications per researcher, the pattern is mixed across domains.

For all indicators, except publication volume, the relative positive differences generally
appear largest for the Arts & Humanities and the Social Sciences.

Although a consistent pattern across multiple indicators shows a positive association
between international mobility and research performance, this analysis does not
control for potential confounders such as selection bias. Higher-performing individuals
may be more likely to become internationally mobile. The current results therefore
reflect correlation, not causation. The analysis in the next section consists of a pilot
experiment using a counterfactual design to more robustly assess the effects of
mobility on research networks.
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Figure 10. Percent difference in research performance relative to non-mobile researchers, by
mobility type, domain, and indicator. Note: Short-term mobility includes both short-term and
intermittent mobile researchers. The boxes represent the interquartile range (IQR), with the lower
half (dark grey) spanning the 25th to 50th percentile and the upper half (light grey) spanning the 50th
to 75th percentile. The whiskers extend to the most extreme data points within 1.5 times the IQR
below the 25th percentile or above the 75th percentile. Short-term mobility refers here to both short-
term and intermitted mobility. Source: Compiled by NIFU using Scopus data (Elsevier).
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4.6. Effects of mobility on co-authorship networks

To assess how mobility influences co-authorship networks, longitudinal changes in
network characteristics (i.e., network size, diversity and density) for mobile ERA
researchers were compared with those of a matched sample of non-mobile
researchers with similar career profile. By focusing on raw and percent changes from
the time of first mobility to five years later, rather than on static snapshots, this
approach helps control for confounding factors such as time effects and career stage
at the first mobility event (see Section 2 for details). Notably, mobile researchers
already differ from non-mobile researchers before moving abroad, with larger (55 vs.
23 unique co-authors), more diverse (42 vs. 20 effective co-authors), and less dense
(0.57 vs. 0.69 mean density score) collaboration networks.

The results of this analysis are presented by cohort (2005-2007, 2008-2010, and
2011-2013), broad European region of origin (Northern, Southern, Western, and
Eastern Europe)'®, main publishing domain (Health Sciences, Natural Sciences,
Applied Sciences, Economic & Social Sciences, and Arts & Humanities) and career
stage at first mobility event (R1-Training, R2-Career Development, and
R3-Intermediate) for 123 785 mobile ERA researchers, each successfully matched
to a non-mobile counterpart (see Section 2 for details). Since the network
characteristics of these researchers were measured five years after the first mobility
event to allow the effects of mobility to materialize—and because researchers could
only be tracked up to 2024—established researchers (R4) at the time of first mobility
event could not be included for any cohorts. For the most recent cohort, it was also
not possible to analyse results for R3 researchers. Table 1 shows the distribution of
these pairs across these dimensions.

Table 1. Pairs of matched era researchers across analytical dimensions.

2005-2007 2008-2010 20011-2013
cohort cohort cohort

WL 38313 42 244 43228
researchers
Northern 8910 10 112 10 336
Europe
Region Southern 10 609 11 522 11928
Europe
Western 15 355 16 839 17 012
Europe

15 The regions are delineated as follows: Northern Europe (EE, LV, LT, IR, UK, DK, FI, IS, NO, SE), Southern
Europe (HR, SK, CY, GR, IT, MT, ME, PT, ES), Western Europe (AT, DE, CH, BE, FR, LU, NL), Eastern
Europe (BG, RO, CZ, HU, PL, SK).
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2005-2007 2008-2010 20011-2013
cohort cohort cohort

Eastern 3439 3771 3952
Europe
Health 16 104 17 736 18 295
Sciences
Natural 11 387 12 127 12 313
Sciences
. . Applied 9615 10 758 10 728
Main domain Sciences
Economic 1145 1517 1722
& Social
Sciences
Arts & 62 106 170
Humanities
R1 23 489 27 917 32708
Career stage R2 11 570 13 361 10 520
R3 3254 966 —

Source: Compiled by NIFU using Scopus data (Elsevier).

Effects of mobility by cohort

This analysis uses samples from three different researcher cohorts, enabling
comparisons across similar subpopulations at different points in time. Table 2 shows
the differences in network metrics between mobile and non-mobile researchers for
each cohort.

For all three cohorts, mobile researchers experienced greater absolute (raw) but lower
percentage growth in network size and diversity than non-mobile researchers. Network
density decreased for both groups of researchers but were less pronounced than for
network size and diversity. Both the absolute and percentage decreases in network
density were more pronounced for non-mobile than mobile researchers across all
cohorts.
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Due to the importance of time effects, results by EU region of origin, main domain and
career stage are reported separately for each researcher cohort.

Table 2. Absolute (raw) network changes by researcher cohort (percent change in parentheses).

Change in network Change in network

size (unique co- diversity (effective TN 1 ORI

density

authors) co-authors)

Cohort  Mobile e Mobile e Mobile e
mobile mobile mobile
2005-  13.74 9.47 10.51 8.65 0 -0.04

2007 (38.46 %)  (59.84%) (3643 %)  (63.39%)  (-0.41%)  (-5.15%)

2008—  19.45 14.43 13.19 12.87 -0.02 -0.04
2010 42.23%) (79.37%) (36.15%) (8113 %)  (-3.28%)  (-5.92 %)
2011—  19.25 15.63 15.03 14.11 -0.03 -0.04
2013 (35 %) (67.3 %) (35.75%)  (69.84%) (-471%)  (-6.16 %)

Source: Compiled by NIFU using Scopus data (Elsevier).

Effects of mobility by home region and cohort

Table 3 shows the changes in network characteristics for researchers originating from
different EU regions. In the most recent cohort (2011-2013), mobile researchers in
Eastern, Southern, and Western Europe experienced greater absolute growth in
network size and diversity compared to non-mobile researchers, while non-mobile
researchers showed higher percentage growth. For network density, non-mobile
researchers experienced a greater reduction, both in absolute and percentage terms.
This pattern is largely reproduced across all cohorts, except for Eastern Europe, where
both the absolute and percentage growth in network size and diversity were highest
for the mobile group.

Interestingly, in Northern Europe, the growth in network size and diversity for non-
mobile researchers was also larger in absolute terms for the two most recent cohorts.
While the reasons for this are not definitive, one possible explanation is that Northern
Europe, if it is a net recipient of mobile researchers from other regions, could offer
non-mobile researchers in Northern Europe more opportunities to expand their
networks through collaboration with incoming researchers.

Another notable pattern is that, across all regions, the two most recent cohorts
generally exhibit higher growth (in raw and percent terms) in network size and diversity
compared to the oldest cohort, for both mobile and non-mobile researchers.
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Table 3. Absolute (raw) network changes by home EU region (percent change in parentheses).

Change in Change in
network size network diversity Change in

(unique co- (effective co- network density
authors) authors)

First Non- Non- Non-
Cohort EU Mobile mobile Mobile mobile Mobile mobile

Region

Eastern 9.95 2.26 4.89 1.63 0 -0.06

Europe (20.16 %) (13.93%) (1219%) (11.34%) (-0.09 %) (-8.36 %)

Northern  19.4 16.8 15.68 15.49 -0.02 -0.04
2005 Europe  (5931%) (106.05%) (58.11%) (11225%) (-3.39%) (-5.54 %)
2007
Southem  10.06 7.91 8.06 7.2 0.02 -0.04
Europe  (2567%) (50.11%) (26.17%) (53.75%) (3.42%)  (-5.45 %)
Western  13.85 7.9 10.45 7.27 -0.01 -0.03
Europe  (4323%) (50.19%) (40.12%) (53.49%) (-1.08%) (-3.96 %)
Eastern  15.45 3.55 11.24 2.69 -0.01 -0.07
Europe  (33.02%) (24.41%) (30.17%) (21.39%) (-1.85%) (-10.27 %)
Northern  24.99 28.88 20.11 26.01 -0.04 -0.05
2008 Europe (5658 %) (15535%) (55.15%) (157.61%) (-7.11%) (-6.56 %)
2010
Southem  19.73 10.65 13.36 9.28 0 -0.04
Europe  (46.08%) (60.14%) (39.44%) (60.52%) (0.66 %)  (-6.53 %)
Western  16.83 10.78 9.35 9.72 -0.02 -0.03
Europe (3416 %) (56.5%)  (24.53%) (58.61%) (-3.73%) (-4.12 %)
Eastern  30.35 6.68 16.51 5.92 -0.02 -0.06
Europe  (47.95%) (52.07%) (35.3%) (55.35%) (-3.01%) (-8.84 %)
2011-
2013

Northern 2344 3159 2003 2903  -0.05  -0.05
Europe (45.93 %) (105.05%) (48.05%) (107.98%) (-8.29 %) (-6.42 %)
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Change in Change in
network size network diversity Change in

(unique co- (effective co- network density
authors) authors)

Southem 217 12.4 1595 1034  -0.01 -0.06
Europe  (4241%) (60.02%) (404%) (5847%) (27%)  (-8.33%)

Western 12.4 10.28 1 9.59 -0.02 -0.03
Europe (21.33 %) (4416 %) (25.62%) (47.66%) (-4.19%) (-3.86 %)

Source: Compiled by NIFU using Scopus data (Elsevier).

Effects of mobility by main publishing domain and cohort

Collaboration patterns vary greatly between academic domains. In general, research
in the arts and humanities and economic and social sciences tend to be done in small
teams or by solo researchers, whereas large collaborative efforts are much more
common in the health sciences and natural sciences. This difference is visible in Table
4, which shows much larger growth in network size and diversity for the latter domains.
Particularly large is the expansion of collaboration networks in the health sciences,
where networks grew by two-thirds to double in size and diversity among both mobile
and non-mobile researchers.

Table 4. Absolute (raw) changes in network characteristics by scientific domain
(percent changes in parentheses).

. Change in
Change in network | network diversity | change in
size (unique co-
authors) (effective co-
authors)

network density

Cohot MM popiie  NOM-yopile  NOM- yopile N
domain mobile mobile mobile
Applied 1.96 2.07 1.48 1.79 -0.01 -0.04
Sciences  (1812%) (27.39%) (17.67%) (30.52%) (-153%) (-5.45 %)

2005

2007
Arts & 3.23 1.26 2.28 1.14 0.05 -0.11
Humani-
ties (49.5%) (3197 %) (42.84%) (38.91%) (8.81%)  (-12.92 %)
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Change in

Change in network | network diversity | change in
size (unique co-

network density

authors) (effective co-
authors)
Economic ¢ 15 1.14 0.17 1.03 0.01 -0.04
& Social

Sciences (2.84 %) (27.94 %) (4.28 %) (35.08 %)  (1.84 %) (-5.77 %)

Health 19.2 18.75 16.89 17.09 0.01 -0.03
Sciences  (5348%) (85.03%) (55.89%) (86.87%) (1.59%)  (-4.87 %)

Natural 17.4 3.47 10.19 3.33 -0.01 -0.04
Sciences  (29.12%) (2278%) (21.75%) (25.91%) (256 %)  (-5.18 %)

Applied 3.06 2.6 2.46 2.23 -0.04 -0.04
Sciences  (31.12%) (3291%) (3299%) (35.99%) (6.47%) (617 %)

Ats& 014 1.62 0.1 1.52 -0.01 0.04
Humani-
ties (228%)  (33.59%) (1.93%)  (4043%) (-1.52%) (5.75 %)
Economic o g4 1.76 0.78 1.63 -0.01 -0.05
2008- g gocial
2010  gujences  (17.06%)  (4273%) (21.32%) (54.44%) (1.72%)  (-6.32%)
Health 2421 2731 2076 247 0 -0.04
Sciences  (60.82%)  (10329%)  (60.46 %) %?3'83 (028 %)  (-5.89 %)
Natural 29.53 7.78 13.29 6.52 -0.03 -0.04
Sciences  (31.8%)  (45.54%) (19.07%) (4472%) (49%)  (5.79%)
Applied 3.4 2.86 2.58 2.45 -0.05 -0.04
Sciences  (3214%) (34.22%) (313%) (37.25%) (8.35%) (-6.43 %)
2011-
2013
Ats& 232 -0.12 212 -0.18 0.02 0
Humani-

ties (39.58%) (-2.13%) (4547 %) (-3.77%) (2.67 %) (0.53 %)
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. Change in
Change in network | nhetwork diversity

size (unique co- CIETGE 1) :
B (effective co- network density
authors)
Economic 2 16 1.67 2.04 1.53 -0.02 -0.05
& Social

Sciences  @5.17%)  (4029%) (57.6%)  (51.32%) (-2.94%) (-6.89 %)

Health 27.43 30.68 24.18 28.26 -0.01 -0.05
Sciences  (62.38%) (91.22%) (6385%) (93.49%) (192%)  (-7.09%)

Natural 23.52 6.58 14.27 5.2 -0.03 -0.03
Sciences  (19.97%) (27.83%) (17.08%) (26.25%) (588%)  (-4.54 %)

Source: Compiled by NIFU using Scopus data (Elsevier).

One notable finding is the clear distinction between mobile and non-mobile
researchers in the natural sciences. In absolute terms, mobile researchers in the
natural sciences added 14 to 22 more researchers to their co-author networks than
non-mobile researchers did, suggesting that mobility has a sizeable effect on the
career paths of researchers in this domain.

Effects of mobility by career stage and cohort

Table 5 shows changes in network characteristics according to the career stage at
which a researcher’s first mobility event occurred. Notably, researchers who move late
in their publishing careers do not experience an increase in the size of their network
that is larger than for their non-mobile counterparts. In fact, late-stage mobile
researchers (R3) in the 2008-2010 cohort even experienced a sharp reduction in the
size and diversity of their collaboration networks, while non-mobile researchers in the
same group saw increases in these characteristics. This coincides with a large positive
change in network density, suggesting that these researchers concentrate their
research collaboration on a smaller, more tightly connected group of collaborators
after moving.
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Table 5. Absolute (raw) changes in network characteristics by career stage (percent changes in
parentheses).

Change in Change in network | . ..
network size diversity (effective netwgrk densit
(unique co- co-authors) y
authors)
Career . Non- . Non- . Non-
Cohort stage Mobile mobile Mobile mobile Mobile mobile
R1 11.88 6.35 8.03 5.93 -0.03 -0.05

(4096%) (53.51%) (33.8%)  (59.12%) (4.92%) (7.13%)

2005 o 18.75 15.47 15.43 13.92 0.03 -0.02
2007 (5287%) (87.67%) (54.28%) (91.35%)  (6.19%) (-3.13%)
R3 9.41 10.61 10.88 9.62 0.07 0.03

(11.03%) (28.04%) (1623%) (2813%) (169%) (4.81%)

21 20.56 10.1 11.99 8.95 -0.04 -0.05
(5018%) (70.93%) (36.29%) (73.09%)  (696%) (-7.58 %)
2008- o 21.92 24.17 19.22 21.48 0.01 -0.02
2010 4245%) (10113%) (48.89%) (101.68%) (279%) (-3.73 %)
=3 4685 487 -35.61 7.04 0.19 0.12
(4042%) (919%)  (-3678%) (1479%)  (4663%) (22.03 %)
21 22.11 17.04 16.01 15.05 -0.05 -0.07
4356%) (9294%) (414%) (9451%)  (92%)  (9.38%)
2011 10.36 11.27 11.98 11.18 0.06 0.03
2013 R2
(1519%) (29.31%) (2281%) (33.37%) (1M172% (5.34%)
~3 2.16 1.67 2.04 1.53 -0.02 -0.05

4517 %) (4029%) (57.6%)  (51.32%)  (294%) (6.89%)

Source: Compiled by NIFU using Scopus data (Elsevier).
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5. Conclusion

5.1. Main findings

From the 2005-2007 to the 2011-2013 cohort, the global population of active
publishing researchers grew by 23 %, driven by BRICS growth (especially India at 103
%) alongside declines in several established systems (e.g. Japan down 11 %, France
down 5 %, and the United States down 3 %), signalling a shift in the global centre of
scientific activity. The evidence suggests that mobility remains relatively stable over
time, even as the global research population expands. International mobility rates fell
slightly or held steady in most countries, with mobility shares generally below 50 %,
consistent with the 2021 report by Roberge and Campbell (2021). Major systems such
as the United States, China, and Japan showed modest change, while India and
China’s mobility rates dropped from 29 % to 22 % and from 18 % to 17 %, respectively.
Notable exceptions with increased mobility rates above 50 %, which may be volatile
due to small researcher populations, were observed in smaller European countries
such as Liechtenstein and Montenegro.

Similarly to the 2021 study by Roberge and Campbell, mobility indicators based on
bibliometric data generally align closely with those from MORE3/MORE4 across
countries and regions. However, some deviations are observed for small countries
such as Luxembourg, Malta, and Cyprus. These differences can be partly explained
by the broader definition of international mobility used in the bibliometric approach,
which captures not only long-term physical relocations but also joint appointments,
split positions, and other forms of co-affiliation. In contrast, the MORE surveys focus
specifically on long-term physical moves. As a result, the bibliometric data may report
higher mobility rates, particularly in small or research-intensive countries where such
flexible or multiple affiliations may be more common. The bibliometric and MORE data
show higher international mobility in DACH, the Nordics, the Great Britain & Ireland,
and France and Benelux than in Southern EU, Visegrad, Baltic, and Central and
Eastern European (CEE) extended states, on average. Surveys indicate that mobility
is generally career-enhancing, often with positive financial outcomes. Overall, this
analysis reinforces the premise that bibliometric indicators can effectively complement
more resource-intensive surveys, providing a consistent means of monitoring research
mobility trends when tailored approaches, such as those used in the MORE project,
are not available or feasible.

Within Europe, intra-regional mobility is dense in DACH, the Nordics, Western Europe,
and Southern Europe. In contrast, the Great Britain & Ireland, have limited intra-
regional exchanges (i.e., between the United Kingdom and Ireland) but function as a
pan-European hub, with high levels of both outward and inward flows to other
European regions. Eastern and CEE regions display fragmented intra-regional ties.
The results also reveal a strong southeast-northwest gradient, with Eastern and
Southern European countries acting as major source regions with negative migratory
balances, and Western and Northern Europe serving as primary destinations with
positive balances. This pattern likely reflects a core—periphery dynamic shaped by
differences in research capacity, career prospects, and institutional prestige, and may
contribute to a European brain drain from Eastern and Southern Europe. These
findings underscore the need for targeted policy interventions to address these
disparities.
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Beyond Europe, North America is the leading destination. DACH and the Great Britain
& Ireland, display the broadest and highest-volume global mobility with substantial
flows to Asia and Oceania. Southern Europe’s broad footprint is shaped by structural
mobility pressure and historical-linguistic ties, including language-anchored links to
Latin America and visible flows to Africa, Asia, and Oceania; France and Benelux
maintain notably strong links to Africa, and Eastern and CEE extra-European flows
remain comparatively modest.

From an importer perspective, Europe is a major destination for internationally mobile
researchers, with diverse inflows from within Europe and beyond. Of about 250 000
mobile researchers who ended up in one of the European science system regions,
most—about 195 000—came from elsewhere in Europe, while additional inflows came
from the Americas (about 27 400), Asia (about 19 700), Oceania (about 4 000), and
Africa (about 3 500), reflecting efforts such as Choose Europe for Science to attract
foreign-born researchers.

Key regional and disciplinary patterns in how mobility is associated with research
performance also emerged from the study’s analyses. Across all domains and
indicators, there is a clear positive association between international mobility and
research performance for both short- and long-term mobile researchers. Long-term
mobility is generally linked to greater gains than short-term mobility. For all indicators,
except publication volume, the relative positive differences generally appear largest
for the Arts & Humanities and the Social Sciences. Interestingly, Eastern and parts of
Northern and Southern Europe (i.e., Baltics, CEE extension, Visegrad), as well as the
Arts & Humanities and Social Sciences, consistently scored lower in mobility,
publication volume, and scientific impact compared to other regions and domains.
These differences reflect, at least partly, how research systems and field-specific
practices likely jointly shape the landscape of scientific mobility and research
performance. For example, researchers in the Arts & Humanities and Social Sciences
may be less internationally mobile due to the more country-specific or localised nature
of their research topics and outputs (Momeni et al., 2022). However, these patterns
should be interpreted with caution, as they may reflect not only genuine variations in
research practices, but also long-standing coverage biases in bibliometric databases
whereby the Arts & Humanities and Social Science are commonly underrepresented.
For example, in a study relying on the electronic CVs of 10 000 researchers to study
mobility, the Social Sciences stood out for their associated mobility rate (Cafibano et
al., 2011). Accordingly, further work comparing various methodological approaches
would be needed to draw more general conclusions.

International mobility appears beneficial for researchers’ collaboration networks.
Across cohorts, European regions, and domains, mobile researchers generally
experience greater absolute growth in both the size and diversity of their co-author
networks compared to non-mobile peers. This effect is especially notable in the
Natural Sciences, where mobile researchers added 14 to 22 more co-authors than
non-mobile researchers. However, when measured as percent change from their initial
scores, non-mobile researchers—who started with lower baseline values—often show
larger relative gains. Both groups saw decreases in network density, but the reduction
was less pronounced for mobile researchers, suggesting that mobility may help
maintain a broader and more connected network. These benefits are less evident for
those who move late in their careers, who may instead see their networks become
smaller but more tightly knit after moving. Overall, mobility tends to enhance
opportunities for collaboration and network expansion, particularly when it occurs
earlier in a researcher’s career.
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5.2. Limitations

Although consistent patterns across multiple indicators show a positive association
between international mobility and research performance, this study does not control
for potential confounders such as selection bias—higher-performing individuals may
be more likely to become internationally mobile. As a result, the findings reflect
correlation rather than causation. The pilot counterfactual analysis used to explore the
effects of mobility on research networks could be expanded in future work to more
robustly assess the impact of mobility on research productivity and impact.

Additionally, while the results suggest a potential brain drain from Eastern and
Southern Europe to Western and Northern Europe, further research is needed to
confirm this pattern and better understand its underlying causes (e.g. Where do they
end up and why are they not coming back?). Addressing these gaps will require a mix
of quantitative and qualitative research approaches.

5.3. Recommendations

e Recommendation #1: Implement targeted policy interventions to funding,
mobility, and career development to address regional disparities and mitigate
brain drain from Eastern and Southern Europe. Such policy interventions should
address the underlying factors driving regional dynamics and consider the positive
association (even if not causal) between mobility and research performance
across regions, disciplines, and career stages. These measures could help
reduce brain drain, promote balanced talent circulation, and better support
researcher career development in line with ERA goals.

e Recommendation #2: Deepen research on the drivers and impacts of mobility to
guide policy and monitoring and build a scalable composite monitoring framework
that integrates robust mobility indicators, using bibliometric, survey, and
administrative data (to replace the MORE survey series), including platforms such
as RelCO. This monitoring framework would support evidence-based policy, with
clear governance to ensure continuity, comparability, and methodological
transparency for systematic tracking of progress toward ERA objectives.
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Appendix 1—Research Performance and
Network Indicators to Assess the Effect of
International Mobility

This appendix describes research performance indicators as well as the counterfactual
network analysis and associated indicators.

Research Performance Indicators

e Number of publications: Number of peer reviewed publications indexed in Scopus
in full counting.

e Average of relative citations: A subfield-, document type- and year-normalised
metric that measures the average citation impact of a set of publications relative
to the global average in the corresponding subfield, year and document type. It is
used as a proxy of scientific impact. Scores above 1 indicate performance above
world level.

e Field-weighted CiteScore: A subfield-, document type- and year-normalised
metric that measures the average prestige of the journals (based on Elsevier's
CiteScore) in which a set of publications were published, relative to the global
average in the corresponding subfield, year and document type. Scores above 1
indicate performance above world level.

e International collaboration rate: The share of papers involving international
collaboration (i.e., at least 2 authors in 2 different countries).

Sampling Strategy for the Counterfactual Network Analysis

We have aimed to produce a synthetic control group to assess the effect of mobility
on a researcher’s collaboration network. To do this, we have started from a sample of
the researchers who have experienced a mobility event at some stage in their career.
Then, for every combination of home region, scientific domain and career stage at first
mobility for the mobile researchers, we have drawn a random sample of equal size
from the population of non-mobile researchers. This gives a large, statistically
representative sample of both researcher populations that allows for cross-feature
comparison of the chosen network metrics, described below.

For this analysis, we are interested in whether the co-authorship networks increase in
size, diversity or density by moving abroad. Together, these three metrics can give a
good indication of the development of the most important features of a researcher’s
collaboration network as they move, relative to similar researchers who did not move.

Network size: The simplest measure of the development of a researcher's
collaboration network over time is the size of the network, defined as the number of
unique co-authorships for that researcher at each time of measurement. This measure
is reported in absolute numbers.

Network diversity: Measuring network diversity gives an indication of whether an
author has a tendency to collaborate with a wide variety of co-authors equally or if their
collaborations in reality is limited to a few collaborators. We use the inverse Herfindahl
Hirschman index for our diversity metric. For a given focal node (an author in this
case), IHH gives a measure of the dependence on specific nodes (co-authors) in the
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network. In essence, it gives the ‘number of effective co-authors’ in a collaboration
network, and is reported in absolute numbers. The index is defined as

1

D, ==
? i'{:1pi2

where k is the number of distinct co-authors and p; is the number of papers co-
authored with co-author i divided by the total number of papers. If all edges are equal
then diversity is equal to the size of the network, and if one co-authorship relation
dominates completely then the measure approaches 1.

Network density: Network density gives information on the degree to which a
researcher’s co-authors tend to also collaborate between themselves in addition to
authoring with the focal author. A sparse collaboration network is an indication that a
researcher has multiple distinct collaboration networks, while a dense network
indicates a more tightly connected, cliquey collaboration pattern. We choose to include
collaboration intensity because it is common to have a small number of highly favoured
co-authors. We expect this measure to decrease over time regardless of mobility
status as a researcher enters into new collaboration constellations, but it might
decrease faster for those exposed to new networks due to mobility. The index is
defined as

_lapWy
TP (y)

where w;; is the number of papers between author i and co-author j and P x (}) is the
maximum total weight if every paper included every co-author of i. Density is reported
on a scale from 0 to 1, where 0 represents a totally dispersed network where no co-
authors co-publish with each other and 1 represents a completely connected network
where all co-authors co-publish with each other on every paper.
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Appendix 2—Supplementary Figures and

Tables

Destination region

Europe Americas Asia Africa Oceania
European N Western Southern Northern Eastern | Northern  South Central, South & . N
N Countries : . Southern, Eastern Africa | Oceania

sub-regions Europe Europe Europe Europe | America America Western Asia Asia

Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Austria 4.0% 2.0% 1.9% 2.8% 1.8% 0.6% 2.1% 1.4% 0.8% 2.5%

DACHS Germany 16.1% 11.4% 14.8% 17.3% 15.1% 9.7% 15.1% 17.1% 10.6% 12.2%

Switzerland 5.9% 3.9% 4.0% 3.3% 4.5% 1.7% 2.3% 2.8% 2.0% 3.2%

Belgium 4.6% 3.1% 2.3% 3.0% 2.5% 2.8% 2.4% 2.8% 5.3% 1.9%

France & France 10.3% 11.0% 8.1% 9.6% 13.6% 15.0% 16.4% 12.4% 38.0% 7.2%

Benelux Luxembourg 0.3% 0.1% 0.1% 0.0% 0.1% 0.1% 0.1% 0.1% 0.1% 0.2%

Netherlands 6.0% 4.8% 6.0% 4.2% 4.6% 3.0% 4.3% 6.5% 4.2% 5.5%

Cyprus 01%  02%  02%  01% | 01%  0.0% 0.8% 01% | 01% | 0.0%

Greece 2.6% 4.5% 5.4% 1.9% 2.2% 0.2% 1.1% 0.4% 0.3% 0.8%

Italy 12.8% 92% 12.5% 6.4% 9.1% 6.1% 4.7% 3.4% 3.2% 4.4%

Southern 00%  01%  02%  00% | 00%  0.0% 0.0% 00% | 00% | 0.0%

Europe Montenegro 00%  06%  00%  00% | 00%  00% 0.0% 00% | 00% | 00%

%] Portugal 1.6% 2.7% 2.4% 1.4% 1.1% 5.3% 0.7% 0.7% 0.8% 0.8%

g Spain 7.7% 8.0% 9.1% 3.8% 7.2% 39.2% 2.5% 2.0% 3.3% 3.8%

=) Denmark 1.1% 1.2% 2.8% 1.2% 1.4% 0.5% 1.1% 1.7% 0.8% 1.5%

2 Finland 11% 0.8% 2.7% 1.3% 1.2% 0.3% 1.0% 1.3% 0.8% 1.1%

@ Nordics Iceland 0.1% 0.1% 0.4% 0.0% 0.1% 0.0% 0.1% 0.1% 0.0% 0.0%

'g Norway 0.7% 0.6% 1.4% 1.1% 0.8% 0.3% 1.0% 1.0% 1.9% 0.7%

€ Sweden 2.1% 1.7% 4.1% 2.3% 2.6% 0.9% 3.2% 3.5% 2.5% 2.6%

g Great Britain Ireland 1.1% 1.2% 4.1% 1.3% 2.3% 0.4% 1.6% 1.9% 0.8% 3.2%

O &lreland United Kingdom 18.7%. . 221% 9.3% 126% | 241%.| 122% 36.1% 384% . 22.7% __452%

8 Czechia 1.1% 0.6% 0.8% 4.9% 0.7% 0.4% 0.6% 0.4% 0.5% 0.5%

5 Visegrad Hungary 1.4% 0.7% 1.3% 3.0% 0.9% 0.1% 0.4% 0.4% 0.2% 0.4%

8 Poland 1.8% 1.2% 2.3% 3.4% 1.8% 0.5% 0.6% 0.7% 0.4% 0.9%

Slovakia 0.4% 0.4% 0.2% 6.8% 0.2% 0.0% 0.2% 0.0% 0.1% 0.1%

Estonia 0.1% 0.2% 0.5% 0.4% 0.1% 0.1% 0.1% 0.1% 0.0% 0.1%

Baltics Latvia 0.2% 0.1% 0.2% 0.3% 0.1% 0.0% 0.1% 0.0% 0.0% 0.0%

Lithuania 0.2% 0.2% 0.5% 0.5% 0.1% 0.0% 0.1% 0.1% 0.0% 0.1%

CEE Bulgal 0.3% 0.3% 0.2% 0.8% 0.2% 0.1% 0.1% 0.1% 0.1% 0.0%

extension Croatia 0.5% 1.2% 0.5% 1.2% 0.3% 0.1% 0.2% 0.1% 0.1% 0.1%

countries Romania 1.0% 0.9% 0.8% 2.0% 0.5% 0.2% 0.5% 0.2% 0.3% 0.2%

Slovenia 0.4% 0.8% 0.3% 1.3% 0.2% 0.0% 0.1% 0.1% 0.0% 0.2%

Albania 0.0% 0.1% 0.0% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Other Bosnia & Herzeg. 0.1% 0.5% 0.1% 0.1% 0.0% 0.0% 0.1% 0.0% 0.0% 0.1%

European Liechtenstein 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

North Macedonia 0.1% 0.8% 0.1% 0.1% 0.1% 0.0% 0.0% 0.0% 0.0% 0.1%

Serbia 0.5% 2.9% 0.4% 1.3% 0.5% 0.1% 0.4% 0.2% 0.2% 0.3%

Figure 7.1. Regional origins of mobile era researchers by final global destination (excluding return
migration) (2005-2013 cohorts).

Note: This figure presents the regional importer perspective, highlighting variation across national
and European science system regions in the outward mobility of researchers who began publishing
in the ERA, grouped by broad final regional destination. The figure excludes those researchers who

returned to their origin country after an international mobility episode. The orange colouring
highlights the ERA countries that contribute the most to researchers within each destination region.
Source: Compiled by NIFU using Scopus data (Elsevier).

48



Westem Europe Eastem Europe Southem Europe Norther Europe

Broad
EU ) .
region Curopean DACHS France & Benelux Visegrad CEE extension Southern Europe Nordics Great Britain | g 0o
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Figure 11.Country of origin (rows) of mobile era researchers by final country (columns), excluding return
migration (2005-2013 cohorts). Note: Montenegro (Southern Europe) and ‘Other European countries’ (AL,
BA, LI, MK, and RS) are excluded. Source: Compiled by NIFU using Scopus data (Elsevier).
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Net flow

Broad EU European Researcher Researcher .
region sub-ri:;ion Country Inflow outflow (% of inflow *
outifow)
. AT 2948 2292 12.5%
= DACHS DE 10908 11522 2.7%
E CH 8212 3747 37.3%
= BE 3172 2740 7.3%
£ France and FR 6464 7421 -6.9%
g Benelux LU 634 144 63.0%
NL 4756 4451 3.3%
9 cz 1112 891 11.0%
B vice oo HU 363 1021 NS
w PL 1055 1491 -17.1%
= SK 378 538  -17.5%
7 BG 160 218 -1563%
w giinsion RO 574 740, -126%
countries HR 191 404 -35.8%
2 sl 206 371 -28.6%
= cY 586 100 70.8%
iu GR 1014 2901 -
S Southern IT 3423 9119
s Europe MT 138 54 43.8%
& PT 1209 1559 -12.6%
ES 3366 6207 -29.7%
DK 2325 1285 28.8%
FlI 1048 1207 7.1%
o Nordics IS 201 141 17.5%
g NO 2230 678 53.4%
i SE 3797 2082 29.2%
o Great Britain IE 1584 1630 -1.4%
£ & Ireland GB 13338 10341 12.7%
2 EE 218 211 1.6%
Baltics LV 89 121 -15.2%
LT 162 234 -18.2%

Figure 12. Net migratory flow of mobile ERA researchers within Western, Eastern, Southern and Northern
Europe, excluding return migration (2005—2013 Cohorts). Note: Inflows and outflows from outside the four broad
European regions are not considered. Neutral flows (returnees) were also excluded as they do not influence
departure from neutrality. Source: Compiled by NIFU using Scopus data (Elsevier).
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GETTING IN TOUCH WITH THE EU

In person
All over the European Union there are hundreds of Europe Direct centres. You can find the address of the centre nearest you
online (european-union.europa.eu/contact-eu/meet-us_en).

On the phone or in writing
Europe Direct is a service that answers your questions about the European Union.
You can contact this service:

~ by freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for these calls),
- at the following standard number: +32 22999696,
= via the following form: european-union.europa.eu/contact-eu/write-us_en.

FINDING INFORMATION ABOUT THE EU

Online
Information about the European Union in all the official languages of the EU is available on the Europa website (european-
union.europa.eu).

EU publications

You can view or order EU publications at op.europa.eu/en/publications. Multiple copies of free publications can be
obtained by contacting Europe Direct or your local documentation centre (european-union.europa.eu/contact-
eu/meet-us_en).

EU law and related documents
For access to legal information from the EU, including all EU law since 1951 in all the official language versions, go to EUR-
Lex (eur-lex.europa.eu).

EU open data

The portal data.europa.eu provides access to open datasets from the EU institutions, bodies and agencies. These can be
downloaded and reused for free, for both commercial and non-commercial purposes. The portal also provides access to a
wealth of datasets from European countries.
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This report (re)applies a large-scale bibliometric method to track
scientific mobility across three researcher cohorts who began
publishing between 2005 and 2013, providing a consistent—though
imperfect—basis for longitudinal comparisons across countries and
cohorts. It situates findings in a multipolar global landscape, where
researcher populations have expanded in BRICS countries
(notably India, South Africa, China, Brazil) and stabilised or
declined in systems like Japan and the US. Rising stay rates in
expanding BRICS communities contribute to a lower global share
of mobile researchers. Europe, as a bloc, maintains higher mobility
rates than the US, China, or Japan, with a few small, highly mobile
countries (e.g. Liechtenstein, Montenegro) showing cohort
increases amid volatility. Within the ERA, mobility varies markedly
by region, shaped by structural, cultural, and institutional factors,
requiring nuanced, context-sensitive policies. Long-term mobility
correlates positively with research performance—especially in
STEM—and strengthens collaboration networks for mobile
researchers and the broader community.
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