European
Commission
I

MORE4 study

Support data collection and analysis concerning
mobility patterns and career paths of researchers

PPMI, IDEA Consult and WIFO
February 2021

Research and
Innovation



MORE4 study: Support data collection and analysis concerning mobility patterns and career paths of
researchers

European Commission

Directorate-General for Research & Innovation

Directorate A — Directorate A — ERA & Innovation

Unit A.3 — R&I Actors and Research Careers

Email: RTD-ACTORS-AND-CAREERS @ec.europa.eu
RTD-PUBLICATIONS@ec.europa.eu

European Commission

B-1049 Brussels

Manuscript completed in February 2021.

This document has been prepared for the European Commission, however, it reflects the views only of the authors, and the
European Commission is not liable for any consequence stemming from the reuse of this publication.

More information on the European Union is available on the internet (http://europa.eu).
PDF ISBN 978-92-76-34099-7 doi: 10.2777/645537 KI-02-21-455-EN-N
Luxembourg: Publications Office of the European Union, 2021

© European Union, 2021

(OMOM

The reuse policy of European Commission documents is implemented based on Commission Decision 2011/833/EU of 12
December 2011 on the reuse of Commission documents (OJ L 330, 14.12.2011, p. 39). Except otherwise noted, the reuse of this
document is authorised wunder a Creative Commons Attribution 4.0 International (CC-BY 4.0) licence
(https://creativecommons.org/licenses/by/4.0/). This means that reuse is allowed provided appropriate credit is given and any
changes are indicated.

For any use or reproduction of elements that are not owned by the European Union, permission may need to be sought directly
from the respective right holders.


mailto:RTD-PUBLICATIONS@ec.europa.eu

EUROPEAN COMMISSION

*x X %
* *
* *
* *

* 4 Kk

Support data collection and analysis concerning
mobility patterns and career paths of researchers

PPMI, IDEA Consult and WIFO

PPMi DEAP  WIFOR

CONSULT thinking ahead

2021 Directorate-General for Research and Innovation
European Research Area



TABLE OF CONTENTS

EXECULIVE SUMMIAIY turuiiiruiiermrrsre s s s s s s s s as s sa e s s s s a s a s s a s mnmaa s am s nnmannnmnnns 6
Policy-relevant findings and implications of MORE4 and the previous MORE studies.................. 6
Key figures and findings of the MORE4 StUAY .......oeouininiiiiii e e 14

Part 1. Study, policy context and concepts........ccvcriiriririrsisrs i 35

P 1 1 1 X« LT o o' T e 36
1.1 Objectives of the MOREZ StUAY .....uitiuiiiiiiiiiieer e e et e e ae e e eneaaans 36
1.2. Yol a o )V =T [o [T o g 1= o) PP 37
1.3. Guide to the structure of the report ... 38
1.4 Guide to the interpretation of the results ... 39

1.4.1. Strengths and weaknesses of using surveys to analyse researchers’ mobility patterns
39
1.4.2. Characteristics and interpretation of the MORE4 data ...........cc.ccvviiiiiiiiiiiiinninninnnnn, 41

2. Policy context ..c.cciciiiiiiirir i r sy 45

3. Conceptual frameworK.....cciciiciiiiiiiricriarie e srs s s s s r s rrrrarrnrnrnnnnnnnnan 50

Part 2. Comparative and policy-relevant analysiS......ccccvarimrrimrmrimmsssrassssssasssanssasensans 54

4. Human resources: researChers .....cioiveirirarirsrrarirsmrasmassssasassassssasassasassasassasannasas 55
4.1. KBY FIMAING S ettt e e 56
4.2, EU policy aims and implications of MORE4 findings ......cccovveieiiiiiiiiiiiiii e 59

5. Human resources: PhD training ......cciciiciiiiiiiisisnms i i ss s s s s sssssassasnsssassnnnnnns 63
5.1. L)V 1T K1 gV =3 64
5.2. EU policy aims and implications of MORE4 findings .......cccvvviiiiiiiiiiiiiiiieinne e 69

6. Recruitment, career progression and career paths ........cccvcviiiimisie i rresrs s s srs s 78
6.1. KBY FINAING S ettt e e e 79
6.2. EU policy aims and implications of MORE4 findiNgs .......cccvvviiiiiiiiieiiiiiiinnienee e 86

7. Working conditioONS ....ccviirmirsiersrrss s s s s snsa s s sa s an s r s a s anannnnns 94
7.1. (G VR 10T L T = PP 95
7.2. EU policy aims and implications of MORE4 findings ........ccoviiiiiiiiiiiiiiinine e 102

8. International mobility during PhD stage......ccccicrimmerimrmiemersmssiassssasassessssasassasasnasas 107
8.1. KeY fINAINGS ..o 108

8.1.1. MODIlity Profil@ (PAD)........ue ettt ettt ettt ettt et a st aeaeanes 108
8.1.2. Motives and barriers (PAD) .........ciuiiiii ittt ettt ettt a 114
8.2. EU policy aims and implications of MORE4 findings ........ccooviiiiiiiiiiiiiinine e 117

9. International mobility after PhD stage.......ccciicverimmrimrmieme s siemsssasasnessssasassasasnasas 126

9.1. KeY fINAINGS ..o 127
O.1.1. MODIlItY PrOfil@......eenesieee it ettt ettt ettt ettt ettt ettt et et 127
20 B2 U (0T A== T o B o - 1 g =] g TS 129
9.1.3. EffeCts OF MODIIIEY ......oneeeeeee et neeaes 132

9.2. EU policy aims and implications of MORE4 findings .......ccovvvviiiiiiiiiiiiiiieiiinenieneeen 134

10. Other forms of international exchange .........cccvciiireire s e s e 140

3O R =V 1 0T [ 0T 1= PP 140
10.1.1. SHhOrt=term MODIlILY ........oeeee s 141
10.1.2. Short travel for conferences, meetings and ViSits........c.c.ccovviviviiiiiiiiineininanns 142
10.1.3. International Collaboration..........c.uuueues ittt a i aieaanans 143
10.1.4. International virtual MODIlIEY ........c.ooeii e 144

10.2. EU policy aims and implications of MORE4 findings .......cooviiiiiiiiiiniiiiineeeeens 144

11. Interdisciplinary mobility and collaboration ..........cccciciiiiirsrinesnsrs s s 149



8 R =V 1T 0T [T 1= P 150

11.1.1. Interdisciplinary MODIlItY ...........ououi e 150
11.1.2. Interdisciplinary collaboration ..........c.uvuuieuiiiiiiiis sttt eieaiaans 152
11.2. EU policy aims and implications of MORE4 findings ........ouiiiiiiiiiiiiiire e 154
12. Intersectoral mobility ....cciciiiiiiiiiiiicris i i r s s s r s r s r s rnnnnnan 158
8 R =V 1T 0T | 10T =P 159
12.1.1. Intersectoral MODITIEY ..........ue ettt et areaieaaes 159
12.1.2. Intersectoral collaboration .........ouuuuuieiiii it enaaas 163
12.2. EU policy aims and implications of MORE4 findings ........oiiiiiiiiiiiiiirn e 164
13. Attractiveness of the European Research Area .......ccvcrverremiasmsmmsmsssis s snsssasssnssnsnns 172
G 0 S 1=V 11 o 1 T [P 173
13.2. EU policy aims and implications of MORE4 findings .......ccoviviiiiiiiiiiiiiiiie e 178
12 R = 3 ' = Y 184
0 S I (=) VR 11 9 Vo 1 0o PR PPPTIP 184
14.1.1. Links with gender-equality goals and limitations...................ccccocviiiiiiinnnnn, 185
14.1.2. L ] 8 o 1= S 186
14.1.3. Female labour market participation in research ..............cccoviiiieiieiiiiiiinnnnn, 187
14.1.4. Gender-balanced representation in all levels of staff ..........ccccvvvevevviiiniininns 191
14.1.5. Gender-related discrimination against researchers and the provision of equal
opportunities192
14.1.6. Parenthood, work-life balance and research car€ers............cccccvevveiieiiniiannnn. 198
14.1.7. Financial situation and gender iNCOME gap.........ccuviuiiieisiiisiiiissiisssiniseinnss 203
14.2. EU policy aims and implications of MORE4 findings ......cviiiiiiiiiiinr e 207
Part 3. Policy implications and recommendations for further research ..........cccccvuiiinee 212
15. Overarching policy implications ....c.ccviiriririrarirs s s r s s s s e s snnns 213
15.1. Attractiveness of the ERA: global awareness of drivers of attractiveness meets
heterogeneity in national research SYSteMS. ..o e 213
15.2. Lessons for optimal knowledge exchange and circulation through researcher mobility 221
15.3. Achieving gender equality iN SCIENCE ...ivvitiiiiiiiiii e aans 228
15.4. Reflections on current policy inStruments ..o 232

16. Recommendations for further research.........cccccviiiiinnsisnsssns s sss s s snnnsannnsnns 241



LIST OF TABLES

Table 1: Perception of career progression by country, 2019 .....cccciiiiiiiiiiiii i 80
Table 2: Individual satisfaction with access to research facilities and the balance between teaching

and research, by career stage .....ccoviiiiiiiii 101
Table 3: Main destination countries for >3 month mobility during PhD (EU28 departing countries)

.............................................................................................................................. 113
Table 4: Importance of motives for international PhD degree mobility (EU28) .......ccceevvvnininnnne. 114
Table 5: Importance of motives for >3 month mobility during PhD (EU28) .....ccccvivviiiiiiiiinnnnne. 115
Table 6: Importance of barriers for PhD mobility among the non-mobile (EU28)...........cccenenee. 116
Table 7: Distribution of actions by type and current status in Priority 3 ......cccoiiiiiiiiiiiiciinenne, 121
Table 8: Main destination countries for >3 month post-PhD mobility (EU28 citizens)................. 129
Table 9: Main motives for MOobility (2019) ..cuiiiiiiiiiiii e 130
Table 10: Main barriers to Mobility (2019) .. ..ciiiiiiiiiii i 130
Table 11: Escape, expected and exchange mobility (EU28).......ccoiiiiiiiiiiiiiie 132
Table 12: Share of researchers who have switched to another (sub)field during their academic career,

DY COUNEIY e 152
Table 13: Types of interdisciplinary collaboration, by country........ccooiiiiiiiiiiiiie 154
Table 14: Three most frequently cited motives for intersectoral mobility, by destination sector (EU28)

.............................................................................................................................. 162
Table 15: Collaboration with academic researchers outside their own institution, or with non-

= ot Yo (=] 0 g T Toll g =TT T= 1 ol =T =P 163
Table 16: Comparison between working outside the EU and working inside the EU as a researcher:

full set of data of the figures @above ... e 177
Table 17: Topics and indicators used for the analysis.....cocoiiiiiiiiiii 185
Table 18: Share of female and male researcher in different fields of science (EU28) ................. 187

Table 19: Researchers’ perceptions of open, transparent and merit-based recruitment (EU28)...193
Table 20: Researchers’ perceptions of transparent and merit-based career progression (EU28)..194
Table 21: Satisfaction with aspects of the environment for scientific knowledge production, by gender

(=18 172 ) PPN 196
Table 22: Factors influencing NoON-Mobility ..o e 197
Table 23: Perceptions of remuneration compared with that outside academia, by gender and career

LS t= Lo L= (=10 3 P 206
Table 24: Objectives of the programmes and dimenSiONS. ....ccivviiiiiiiiiiiii e 234
Table 25: Dimensions, expectations and indicators ......ccoviiiiiiiiiiiiii 235
Table 26: General CharaCteriStiCS ...vuiriiiii i e a e e e ranra e e e aneanernes 235
Table 27: Main INAICatOIS .ttt e e e s e e e e e e e e e e 236

LIST OF FIGURES

Figure 1: Conceptual framework for the MORE4 StUdY........ccoviiiiiiiiiiiiiii e 50
Figure 2: Conceptual framework in the policy CONTEeXE ....ccvviiiiiiiiii e 53
Figure 3: PhD supervision structures by country, researchers working inside the EU ................... 67
Figure 4: Share of researchers receiving training in transferable skills during their PhD, by country

(o) e r=Te LU= o o o 1R P 68
Figure 5: Researchers’ perceptions of recruitment in their home institutions (EU28) ..........c.c.vu. 80
Figure 6: Positive factors for recruitment (upper panel) and career progression (lower panel) in the

L P 82
Figure 7: Distribution of researchers across career stages R1 to R4, by country .........c.coevvviennns 85
Figure 8: Satisfaction with working conditions (EU28) .......coiiiiiiiiiiii e 97
Figure 9: Perceptions of remuneration by COUNEry ....cciiiiiiiiii s 99
Figure 10: Individual satisfaction with research funding, by country .........coooiiiiiins 101
Figure 11: International PhD degree mobility, by country of citizenship (departure).................. 110
Figure 12: >3 month international mobility during PhD, by country of PhD (departure)............. 111
Figure 13: International PhD degree mobility, by country of PhD (destination)..............coceieinis 113
Figure 14: Impact of national policies on internationalisation at higher education institutions..... 125
Figure 15: >3 month international mobility in post-PhD career stages, by country (2019)......... 128
Figure 16: Escape, expected and exchange mobility, by country of citizenship (EU28) (2019)....132
Figure 17: Overall effects of mobility experience on research career (EU28) ........ccooeviiiiiiennnns 133
Figure 18: <3 month international mobility at post-PhD career stage in the last 10 years, by country

7210 PPN 142
Figure 19: Participation in conferences, visits and meetings, by frequency (EU28).................... 142
Figure 20: Influence of web-based or virtual technology on international behaviour and decisions

L1072 3 PP 144

Figure 21: Evolution of intersectoral mobility, by country (2016-2019) .....cccvvviiiiiiiiiiiiininiennes 161



Figure 22: Comparison between working as a researcher outside and inside the EU (Task 1) ..... 175
Figure 23: Balance of researchers perceiving the EU as better or worse than other research areas

.............................................................................................................................. 177
Figure 24: Awareness of EURAXESS across researCher groUpS .....coeoeeeveieieineueaeeaeiniereananananenss 182
Figure 25: Interest in applying for EU funding across researcher groupsS.......ccvvevieviiiiiiininieinenns 183
Figure 26: Training modules in transferable skills, by gender (EU28) ........ccoiiiiiiiiiiiiiiennes 186
Figure 27: Researchers’ age structure, by gender (EU28) ....c.iiiiiiiiiiiiiiiiiic e 188
Figure 28: Representation of women, by COUNTIY....cciiiiiiiiiiii e e 190
Figure 29: Female representation across career stages in three fields of science ...................... 192
Figure 30: Gender differences in perceptions of open, transparent and merit-based recruitment, by

[0l T BT o) oV (=1 172 ) 194
Figure 31: Gender differences in perceptions of transparent and merit-based career progression, by

{000 L 195
Figure 32: Family composition, by gender ......c.oiiiiiiiii 199

Figure 33: Distribution of researchers by type of contract, type of position and gender (EU28) .. 200
Figure 34: Distribution of female and male researchers’ types of position, by parenthood (EU28)

.............................................................................................................................. 202
Figure 35: Career stages and researchers’ types of position, by gender..........cocooviiiiiiiinine. 203
Figure 36: Perceptions of remuneration package, by gender and career stage (EU28)............... 204
Figure 37: Gender differences in researchers' perceptions of remuneration, by country............. 205

Figure 38: Gender differences in satisfaction with job and social security attributes, by country . 207
Figure 39: Ranking of universities by share of publications among the top 1% of publications in terms
of citations, as well as humber of publications (circle Size) .......cccocviiiiiiiiiiiiiiee 217
Figure 40: Example of an indicator- and expert-based assessment of job attractiveness in academic
LTS <= o o P 221



EXECUTIVE SUMMARY

Researchers and effective research systems are at the core of a knowledge-based
economy. Both serve to push forward the frontiers of science and contribute to the use of
knowledge to achieve economic and societal aims - helping not only to secure growth and
jobs, but also to progress the digital and green transformation. The unified European
Research Area contributes significantly to the free circulation of knowledge and
researchers, increasing research productivity and the attractiveness of research overall.
Since the launch of the ERA in 2000, the policy focus has more recently shifted to
deepening the European Research Area (ERA), as outlined in the Communication on the
new ERA!. This will further enhance the open labour market for researchers, based on
transparent and competitive recruitment and facilitating mobility between countries, fields
and sectors, with a view to enhancing brain circulation and access to excellence. The
MORE4 study updates and expands on previous editions to meet the need for indicators
over time and to assess the impact on researchers of policy measures aimed at increasing
the attractiveness of research careers in Europe.

The first part of this executive summary presents the main conclusions of the study and
its implications for policy making, giving special attention to its implications for the
attractiveness and development of the ERA. Many of these conclusions reflect the general
findings of consecutive editions of the MORE studies. The second part provides an overview
of the main findings of the MORE4 study.

Policy-relevant findings and implications of MORE4 and the previous MORE
studies

General cross-study findings

When knowledge is the principal factor behind competitive advantage, leading to increasing
competition for talented knowledge workers, the attractiveness of research areas is crucial
for sustainable and dynamic knowledge economies.

The consecutive MORE studies have revealed something of a ‘global mindset’ as to what
makes for an attractive research career in academia. Attractiveness - a factor that shows
up repeatedly in international mobility indicators - is driven by characteristics of research
jobs that influence a researcher’s scientific productivity, such as international networking,
career perspectives and working with high-quality peers. Material working conditions - that
is, those relating to remuneration, pensions, job security and other non-science related
conditions — have an influence on job choices, all other things being equal, but are not
decisive factors in decisions regarding jobs or mobility. A shared understanding also exists

I European Commission. https://ec.europa.eu/info/research-and-innovation/strategy/era en
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with regard to which skills and training (a PhD) matter for a research career, as well as
which factors matter for recruitment and career progression in academia. While
intersectoral mobility between higher education (HE) institutions and private firms is
valued, it is still regarded as less important for recruitment and career progression than
international and interdisciplinary mobility.

By contrast, researchers hold much more varied perceptions about the way in which
countries organise and structure their research systems (i.e. the conditions they provide
for researchers to achieve their maximum creative research potential). While diversity
could have the potential to provide wider opportunities for learning, for example the lower
levels of satisfaction reported with funding and career perspectives are not a sign that this
diversity is always positive.

This discrepancy between a ‘global awareness’ of what matters for a successful research
career, and the differences between national research systems, gives rise to varying
perceptions of ‘attractiveness’ between countries. It also gives rise to varying patterns of
international mobility, including asymmetric mobility or ‘brain drain’. This is not pertinent
not just at global level, between high-income countries with strong research systems and
lower-income countries with weaker research systems, but also at European level. The
findings of the MORE studies continue to point to persistent heterogeneity among EU
countries. This heterogeneity is not just a result of different higher education systems and
career structures, but also of economic development influencing public budgets for
research, and hence research funding and salaries of researchers. A continued, and even
increased, emphasis on the reform priorities for the ERA and EU academic
research systems is hence a clear policy implication of the MORE study findings. This is
also strongly reflected in the 2020 Communication on deepening the ERA in the context of
the twin transition to a green and digital economy. Such reform relates not only the ERA’s
aim of helping weaker research systems to catch up with those at the forefront within the
EU (‘widening’), but also to helping the top EU research systems catch up with the top
research systems globally. The nature of the relationship — win-win or win-lose — between
the ‘Global Research Area’ and the ‘European Research Area’ will also depend to some
extent on how level the playing field will be: Research institutions sharing a similar level
of attractiveness will lead to knowledge exchange and brain circulation (*win-win”); major
differences may lead to brain drain, i.e. a win-lose situation.

In addition to heterogeneity, and in common with previous MORE studies, the MORE4 study
has identified a number of other policy-relevant findings:

- On the one hand, several positive developments identified in MORE3
continue in MORE4. Among these are the share of externally advertised positions;
the agreement among researchers that recruitment and career progression are
merit-based and transparent; the share of fixed-term contracts?; and satisfaction
with working conditions - although these results need to be interpreted carefully.

2 Fixed-term contracts are all employment contracts which are not open-ended, i.e. with a set end
date.



These positive developments at EU level mask wide variations between countries.
In terms of gender balance, almost equal shares can be seen among researchers in
the early stages of their careers, but there continues to be a large imbalance in
favour male researchers in later career stages. As yet, it is unclear whether this
current balance among early career-stage researchers will be maintained in order
to significantly change the ‘glass ceiling’ phenomenon observed in most EU
countries.

- Another important finding is that research careers are attractive by nature.
This was found in previous editions, and is strongly confirmed in MOREA4.
Intrinsically motivated researchers enjoy the intellectual challenge and level of
responsibility that come with the activity of research. Increasing the number of
researchers is hence less a task of building motivation, but of improving working
conditions and career paths so that researchers are able to do what they are
interested in. Poor working conditions lead to people opting out of a research career
or to ‘forced’ international mobility. Attractive working conditions and career paths
can also compensate for dissatisfaction with pay.

- Another finding that continues to be valid across MORE studies, is that several
areas remain in further need of reform. The heterogeneity of research systems
with respect to, for example, conditions for research such as funding or career
perspectives has been pointed out at the beginning of this section.

- Interest in intersectoral mobility or industry experience among academic
researchers currently working in higher education institutions (HEIs) in the EU
remains low. This relates not only to dual positions or periods of mobility, but also
to whether industry exposure or intersectoral mobility is perceived as being
important for PhD training, or whether entrepreneurship and understanding of
intellectual property rights (IPR) are important skills for a research career. It is
important to note that these findings only reflect the perceptions of researchers
currently working in the HE sector, and not those of researchers who have already
chosen a career in industry (unless they held a dual position within academia).
Nevertheless, the low level of interest among academic researchers in these types
of experiences is a finding that should be taken into account. Further research is
required into whether this lack of interest is simply due to a lack of knowledge about
career options outside academia, or relates to a limited recognition of this type of
mobility in the criteria for assessing researchers. It should also be pointed out that
a similar situation can be seen in non-EU countries.

- Transferable skills are regarded as very important for career progression and
recruitment by more than 86% of researchers in the EU, ranking just below
international mobility. Yet only 32% of PhD candidates and recent graduates
indicate that they have actually received training in transferable skills such as time
and people management, grant writing or communication and presentation skills.

With regard to perceptions of the attractiveness of the EU as a place to do research,
several findings emerge robustly in successive MORE studies:

- First, the more advanced the non-EU research system from which researchers
come, or in which researchers have worked, the less positively the EU is regarded
as a place to carry out research. Conversely, researchers with experience in less
advanced research systems tend to regard the EU more favourably;



- Second, the relative strengths of the EU are perceived as being linked to working
conditions that do not relate to the research itself: social and job security, pension
plan and the quality of (undergraduate) education and training. On balance, the EU
is perceived to be less good than the most advanced research systems in terms of
working conditions that influence researchers’ scientific productivity: in particular,
career paths, research funding, and the availability of suitable positions.

- Third, in terms of specific countries or regions, the US is perceived as being much
more attractive than the European Union.

- Fourth, it is important to stress that the above findings are based on results for the
EU as a whole. At the same time, these findings are driven by large differences
between Member States and institutions - with certain institutions being very
competitive at a global level.

Moving forward: improving the attractiveness of the ERA

Increasing the attractiveness of the ERA as a place to do research hinges on many factors
that influence the scientific productivity of researchers. These factors are conceptualised
in the study as drivers and enablers of attractiveness.

In both MORE3 and MORE4, research funding and the availability of positions are perceived
to be the two biggest barriers to mobility. Improving these factors would reduce barriers
to mobility and make it easier for researchers to become mobile. We therefore term these
two areas enablers of attractiveness: factors which, if improved, would no longer
represent a barrier to mobility and would instead enable international mobility for all those
who are interested in it. Further enablers of attractiveness relate to pension portability or
immigration rules. However, these administrative barriers are not perceived to be the main
barriers to international mobility.

The quality of working conditions that influence scientific productivity are the main drivers
of the attractiveness of jobs in research. These include the opportunity to work with leading
scientists; long-term career perspectives (e.g. a tenure track model); research autonomy;
and the balance between teaching and research. All of these factors drive the decisions of
researchers to become mobile. Indeed, previous evidence from the MORE2 study indicates
that researchers are “willing to pay”, i.e. to sacrifice some level of salary, in exchange for
higher-quality working conditions that are relevant to scientific productivity.

In summary, what is needed are attractive working conditions for researchers that help
them implement their research agenda. This implies a strong policy focus on boosting
conditions for scientific productivity in all Member States and at EU level, to foster
symmetrical mobility of researchers (brain circulation) and increase the attractiveness of
the EU as a place to do research, as reflected in the 2020 Communication on the ERA. The
policy instruments intended to bring about a stronger focus on scientific productivity are
outlined below, in the section on the implications for the use of policy instruments. First,
we provide an illustration regarding policies to encourage return mobility. The MORE
studies have consistently shown that the return mobility of researchers is high during the
early stages of their careers- once they are established or tenured at a prestigious
university, it is very difficult to attract them back to their home country. This means that
efforts to recruit the most promising researchers are more likely to be successful during



the early stages of their career, rather than later. In practice, this means offering attractive
career perspectives (e.g. those based on a tenure track career model) to early-stage
researchers. Trying to recruit leading researchers during the later stages of their careers
will be more costly by comparison, as they are less likely to move. This is not to say that
return mobility policies are necessarily ineffective, but that they cannot replace an
attractive research system for early stage researchers.

Implications for use of policy instruments: in terms of overall instrument use,
increasing attractiveness of the ERA in terms of conditions for knowledge production can
follow the four-pronged strategy introduced in MORE3 and confirmed by MORE4:

- Increase research funding, which continues to be perceived as the working
condition in the EU with which researchers are least satisfied; many EU initiatives
are well targeted and evaluated, but their impact remains limited due to low success
rates in Horizon 2020. While there has been some increase in the budget for Horizon
Europe, a substantial increase in research funding will have to come from EU
Member States. Without an increase in research funding, it will be difficult to
improve the availability of research positions or research projects that can be
funded, leading early-stage researchers to look at research systems offering more
attractive conditions in that regard.

- Ensure that this money flows to the most promising researchers and
research projects, particularly within systems in which the overall amount of
public research funding is limited. The European Research Council (ERC) and Marie
Sktodowska-Curie Actions (MSCA) are funding schemes that are clearly successful
in allocating money to highly promising researchers.

- Attract the most talented researchers by offering attractive career paths and
working conditions for research, as outlined above. Among all working conditions
in the EU, satisfaction with career perspectives is third-lowest; in particular,
researchers perceive career perspectives to be better outside the EU than inside.
Several EU instruments in terms of an open labour market (ERA) and Open,
Transparent and Merit-based (OTM) recruitment are also important here.

- Ensure that knowledge is shared among policy makers as to how the first
three elements can be most effectively achieved, taking account of the
heterogeneous nature of national research systems across the EU.

Some specific qualifications need to be added:

- First, satisfaction with the balance between teaching and research is second-
lowest after funding. Research based on MORE2 data found that ‘research-only
positions’ are actually not a driver of attractiveness, and that even some teaching
is preferred to no teaching at all. However, too much teaching clearly reduces the
attractiveness of a job in research.

- Second, when a higher share of researchers are in tenured positions, care needs to
be taken to ensure incentives for scientific productivity remain high
throughout the life-cycle of researchers. This can be achieved, for example,
through the allocation of funding and through a flexible balance between time for
research and time for teaching.

10



- An increased emphasis on drivers of attractiveness does not mean that
enabling conditions should be overlooked. For instance, one general enabling
prerequisite for international mobility, or for researchers coming to the EU, is also
simply the ability to teach in English - not in terms of the researcher speaking
English, but in terms of the university allowing the researcher to teach a course in
English. Failure to do this often limits the international recruitment of researchers.
Lastly, several EU instruments are in place to improve social security/pensions
portability (EURAXESS, RESAVER).

- In addition, synergies between European funding for regional development and
research excellence or innovation can be further explored, with respect to the role
they can play in reducing the innovation gap.

These general findings across consecutive MORE studies clearly call for a renewed impetus
to increase the attractiveness of the EU as a place to do research. Such efforts could benefit
from regular monitoring of the attractiveness of research systems in terms of attractive
job offers. Such a regular ‘ranking’ of the attractiveness of research systems with respect
could provide reform incentives for policy-makers, similar to the rationale behind the
European Innovation Scoreboard (EIS). It is also in line with EU initiatives announced
within the framework of the 2020 Communication on the ERA, such as monitoring brain
circulation.

Policy implications for knowledge exchange and mobility

Mobility both mirrors and affects attractiveness. International mobility drives
international collaboration, networking and knowledge exchange, which in turn are positive
for an individual’'s research performance. At individual level, researchers regard
international mobility as having positive effects on advancing their skills and scientific
productivity, as well as on their career progression. The mobility perspectives of a research
position therefore affect that position’s attractiveness. At system level, international
mobility facilitates capacity building and interconnectivity within the system. The
attractiveness of regions, countries or systems for carrying out research is mirrored in their
mobility flows. As stated above, asymmetric mobility flows reflect the heterogeneity in
national research systems across Europe, and result in unbalanced brain circulation or even
brain drain issues. Many of the ideas mentioned above on the attractiveness of the ERA
will thus also affect international mobility.

In particular, the study looks at voluntary mobility, driven by scientific productivity
conditions, as the type of mobility that fosters knowledge exchange, return mobility and
strong international networks. It is important to continue policy efforts to improve
international mobility conditions (enablers and drivers), as well as to foster symmetrical
mobility by reinforcing the attractiveness of national research systems, with research
excellence as its first precondition (as stated above).

In this context, it is necessary to give attention to the specific situation of early-stage
researchers. Even though the drivers of mobility for early-stage researchers are generally
the same as those for post-PhD researchers, early-stage researchers are at the same time
more focused on their training and on the availability of research funding and positions.
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Actions or services can therefore be further addressed towards young researchers by
taking these specific needs into account.

Interdisciplinary mobility, defined as moves between fields and collaboration with other
fields, is regarded as a positive factor for the recruitment and career progression of
individual researchers (less so than international mobility, but more so than
intersectoral mobility). As in the MORE3 study, MORE4 data indicate that researchers who
have worked in projects funded by an MSCA or an ERC grant tend to display higher levels
of interdisciplinary mobility and collaboration than the general population of researchers.
An opportunity exists for these types of programmes and initiatives to promote a clear-cut
definition, and to continue monitoring numbers and the effects of interdisciplinarity in
research.

The concept of interdisciplinarity is also of increasing importance at system level. The
missions introduced under the mission-oriented policy approach applied in Horizon Europe
are expected to link activities across disciplines and types of R&I3. The scientific and
innovation solutions required to help solve some of the most challenging problems of this
time will require an interdisciplinary approach, and this will be further supported via the
Horizon Europe programme.

Intersectoral mobility is considered a key element in knowledge transfer, at all career
stages and in all fields. Initiatives promoting intersectoral mobility — and more generally,
strong interconnectivity with other sectors and other actors - can be part of the solution
to close the gap between academia and industry. Exposing individual researchers
to other sectors and research environments will also improve their employability in multiple
career paths. However, as indicated above, MORE4 findings show that interest in
intersectoral mobility remains low among researchers currently working in EU HEIs. In
addition to mobility into other sectors, other forms of exchange and collaboration should
be fostered to exploit the potential of industry-science linkages and the transfer of ideas.
Good examples of this include the MSCA co-funding of doctoral programmes and the MSCA
Research and Innovation Staff Exchange (RISE) which are based on flexible intersectoral
exchanges (within Europe) and international exchanges (with third countries) involving
highly skilled research and innovation staff.

Finally, the concept of Open Science is expected to increase efficiency and creativity,
reinforce excellence, and strengthen society’s trust in science*. Reinforcing an Open
Science culture begins with education and training. At the same time, one of the main
challenges involved is to reward and incentivise Open Science contributions in a variety of
possible career paths. Data from the MORE4 study show that training in Open Science
approaches is still limited within Europe, and that Open Science practices are less widely
regarded as positive for recruitment or career progression by individual researchers, when
compared with most other factors. However, there are indications that funding can play a
role in better understanding Open Science and encouraging an Open Science culture. The

3 European Commission. https://ec.europa.eu/info/horizon-europe/missions-horizon-europe en
4 COM(2020) 628 final
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findings of the MORE4 study thus confirm the need to continue efforts in the field of training
and assessment frameworks, as well as providing encouragement by integrating elements
of Open Science into EU research funding instruments, to further support an Open Science
culture.

Policy implications for gender equality

Although international competition for talents has accelerated, to a certain extent women'’s
talents are underexploited in various areas of social and economic life. While a quantitative
catching-up of women in terms of access to academic positions has been observed over
recent decades, this trend has stagnated. Both the literature and statistics agree that
gender inequalities persist in terms of recruitment and career advancement in higher
education systems.

The results of MORE4 show that the participation of female researchers in the EU labour
market has stagnated since 2012. Compared with the share of female researchers at earlier
career stages, women less often occupy leading scientific positions, with the gap
being particularly high in Health Sciences. Increasing the share of more senior positions
held by female researchers may also help them to be more optimistic about their financial
situation. Overall, female researchers perceive their financial situation in a more
pessimistic way than men, and are less likely to be satisfied with their pension plan, social
and job security. This is accompanied by an unequal distribution of contracts and
positions to female and male researchers. Although the overall share of researchers with
permanent contracts has increased since 2016, a gender gap still persists, with more
women than men being on fixed-term contracts. Female researchers are les likely to be in
full-time positions than their male colleagues, although male researchers are more likely
to have children.

Gender equality has been deeply integrated into all types of policies and programmes for
researchers at EU level for more than 20 years. In March 2020, the European Commission
presented its * Gender Equality Strategy 2020-2025’, which addresses various fields in
which gender inequality still persists. New measures to tackle this will be developed under
the Horizon Europe European Innovation Council. In recent years, there has been
growing understanding that action at legislative and institutional levels is crucial to
achieving gender equality, which requires the combined effort of various stakeholders
including the Member States, research funding organisations (RFOs) and research
performing organisations (RPOs). These developments mark a change in direction from
“fixing women’ to " fixing institutions’ through comprehensive gender equality plans to
achieve institutional change, as well as " fixing knowledge’ through Horizon 2020 and
various national research funds, to ensure that new research incorporates sex and gender
analysis.

Gender monitoring already takes place in the large majority of ERA countries®. However,
more evidence as to what really leads to structural change in the long run could feed into

5 A screening of the ERA NAPS shows that gender is addressed through many measures.
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mutual learning exercises. Attention should be given to evaluating initiatives with a
longer-term implementation and effect (e.g. initiatives implemented within education
systems, promoting the presence of women in leading positions in science and technology,
etc.), which might support such structural change.

Such action is even more important, given that existing gender inequalities threaten to
worsen as a result of the COV19 pandemic and economic crisis. This worsening has taken
place within just one year, demonstrating once again how deeply rooted gender inequality
is within various aspects of European societies. A strategy for economic recovery that
improves access to inclusive, high-quality early childhood care, education and upbringing
- which is known to compensate for social disadvantages - would bring socioeconomic
benefits in the medium and long term, and open up opportunities for women to participate
fully in the labour market.

Key figures and findings of the MORE4 study

The MORE4 study was conducted under the framework contract "P0O/2016-06/01 — Lot I -
Impact assessment, evaluations, and other evaluation-related studies in the field of
communication activities”. It provides an update to, and further elaborates on, the
set of indicators reported in the previous MORE studies, thereby addressing the need for
indicators needed to assess the impact of policy measures introduced during the
implementation of the European Partnership for Researchers (EPR)®. It also reflects upon
a few new indicators introduced in the MORE4 study to meet emerging policy needs and
priorities, such as the concept of Open Science and other developments identified in the
impact assessment of the forthcoming framework programme Horizon Europe.

The main objective of the MORE4 study is defined as:

“"Carrying out two major surveys and developing indicators to help monitor progress
towards an open labour market for researchers”

To achieve this objective, a set of four complementary and interlinked tasks were
performed by the study team. These have provided detailed insights into researchers, their
career paths, employment and working conditions. The tasks were as follows:

Task 1: Carry out a survey of researchers currently working in the EU (and EFTA)
in higher education institutions (HEI);

Task 2: Carry out a survey of researchers currently working outside Europe;
Task 3: Review and update the set of indicators developed for continuous
monitoring of relevant trends and progress made in the field; and

6 COM(2008) 317 final: Communication from the Commission to the Council and the European
Parliament of 23 May 2008 "“Better careers and more mobility: a European partnership for
researchers”.
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- Task 4: Draft a final report providing policy-relevant comparative analysis on the
subject matter.

Box 1 outlines the main dimensions analysed in the MORE4 study. First, the study
investigated the situation in Europe with regard to human resources (number of
researchers and PhD candidates across countries, career stages and fields of science).
Second, the study looked into the main characteristics of researchers’ career paths and
working conditions. It combined information on these dimensions (e.g. types of contracts)
with data on researchers” perceptions (e.g. satisfaction with career progression,
remuneration, balance between teaching and research, etc.). Third, the MORE4 study
analysed researchers’ patterns of mobility and collaboration. International, intersectoral
and interdisciplinary types of mobility and collaboration are the main focus of the study.

Box 1: Main dimensions analysed in the MORE4 study.

- Human resources: numbers and training

- Career paths

- Working conditions

- Mobility and collaboration:

- International mobility and collaboration

- Interdisciplinary mobility and collaboration
- Intersectoral mobility and collaboration

The following infographics provide an overview of the key statistics and indicators from the
MORE4 study. Next, the main findings are summarised in text per dimension of analysis.
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Overview of key statistics and indicators

MORE4 key statistics and indicators

Number of researchers in EU28+3 Gender balance in EU28+3

2019 (MORE4): J.
1,429,763 AAAA
2016 (MORE3): 4 ad 4d
1,373,130
T % 60.5% &3&
2012 (MORE2): °® of r:fee;rg:em A
1,241,290 ® 39.5%
. of researchers
are women

28%

PhD training in the EU28

Share of researchers

12% receiving trainingin 320/

transferable skills

during PhD
® Doctoral school Share of researchers
B Supervisory committee 860/0 finding t_ransfe_ra_ble
= Single researcher skills training

important

Positive factors for recruitment and career progression in HEI the EU28

. Career
_

91.8 Project-related work experience 91.3
88.4 Knowledge transfer 87.8
86.6 Internat. mobility 85.7
85.8 Transferable skills 86.2
75.1 Interdisciplinary mobility 76.1
73.5 Public awareness activities 76.7
68.5 Publication(s) in open access journals 71.3
59.7 Intersectoral mobility to government sector 62.1
58.9 Intersectoral mobility to private industry 61.1

Vacancies are sufficiently advertised 87.0%

The recruitment process is sufficiently transparent 81.5%

The recruitment process is sufficiently merit-based 82.9%
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MORE4 key statistics and indicators

Satisfaction with working conditions in EU28

48%
Well paid
22%

Paid a reasonable salary

International mobility for or during PhD International mobility in post-PhD stages

PhD mobility: 27%0 of researchers currently
169%0 of R1 and R2 working in the EU have been

researchers mobile in the last 10 years for
more than 3 months

>3 months during PhD:

239%b of R1 and R2
researchers (18% in 2016)

International collaboration

LY

vl

63.1% 65.3% 48.8%
collaborate with collaborate with collaborate with
researchers in their own researchers in researchersin
country EU countries non-EU countries

Interdisciplinary collaboration Intersectoral collaboration
- . -
me omumzmn gl gy =

68% 63% 26%
in the same in other in non- 3290 of researchers collaborate with
institute universities or academic non-academic sectors
research institutes sector
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MORE4 key statistics and indicators

Enablers for international mobility

Funding for mobility or
research (56.9% and
54.6%)

Personal or family
reasons (77.6%)

Funding for mobility or
research (60.4% and

Finding a suitable position
(52.8%)

Maintaining level of
remuneration (49.3%)

Barriers to post-PhD maobility

Logistics (54.5%)

Barriers to PhD mobility

Drivers for international mobility

A ~
International networking

International networking
(92.0%)

(86.5%)

Woarking with leading
scientists (89.5%)

Research autonomy
(85.0%)

Career progression
(86.4%)

Working with leading
scientists (83.0%)

Motives for during PhD mobility Motives for post-PhD mobility

~

International networking

Advanced research skills

Recognition in the
research community

Effects of post-PhD mobility

Strengths and weaknesses of the ERA (direct comparison)

Salaries
Social security

Availability of positions
Quality of life (vs. US)
Conditions for knowledge

production (funding, career paths, Education and training
teaching-research balance)
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Human resources: gender equality

The MORE4 findings confirm the existing literature: a persistent gender imbalance is also
found within the higher education sector. The participation of female researchers in the EU
labour market has stagnated since 2012 (currently, 40% of researchers are women). In
most EU28 countries, female researchers are significantly underrepresented,
particularly in top scientific positions (28% of R4 researchers are women). Of all grade
A positions, only 26% are occupied by women and the proportion of women on boards was
just 31% in 2017. The fact that the proportion of female researchers in early career stages
is fairly high (51% of R1 researchers are women) could suggest that a more gender-
balanced situation will emerge at all career stages in the future - or equally, it could be
interpreted as suggesting the persistence of a ‘glass ceiling’ at which female researchers
drop out before they reach the higher career stages.

Among groups of part-time and full-time workers, more men are to be found at high career
stages than female researchers, pointing to a glass ceiling effect. Moreover, fewer men
with children work part-time (4%) than men without children (13%). In contrast, there
is no large difference between female researchers with and without children who work part-
time (11% versus 14%). This hints at a continuous transition of female researchers from
part-time work in early career stages into part-time work induced by childcare
responsibilities. To a certain extent, higher shares of part-time working mothers than part-
time working fathers are rooted in the unequal distribution of time spent on childcare.

The data from the MORE4 EU HE survey suggest persistent gender differences in
researchers’ perceptions of recruitment processes between countries. In most countries,
the share of female researchers who perceive recruitment as open, transparent and merit-
based is lower than the respective share of male researchers. This picture corresponds
with the fact that female researchers are, on average, more pessimistic about their future
career prospects than their male colleagues. Only 23% of female researchers feel very
confident about their future career prospects (men: 34%). More male (81%) than female
(73%) researchers have permanent contracts. Although the total share of researchers
with permanent contracts has increased within the EU28 since 2016, the gender gap has
remained stable.

Gender differences in the perception of remuneration vary greatly between countries,
though in almost all EU countries, the share of female researchers that perceive themselves
as well or reasonably well paid is below that of male researchers. An upward trend in
female researchers’ satisfaction with social security, pension system and job security
can be observed in the EU28 since MORE3. This increase, however, is not specific to female
researchers, but mirrors an ongoing increase in the average shares of satisfied researchers
overall, observed since 2012. On average, fewer female researchers than male are satisfied
with their social security (a difference of -5 percentage points); pension system (-8
percentage points) and job security (-6 percentage points).
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Box 2: Main findings on gender equality

- Stagnation in female researcher participation in the European labour market

- Wide variation in terms of gender-balance between EU countries and between age
groups;

- Significant under-representation of female researchers at the highest career stages,
particularly in Health Sciences;

- Improvements in terms of female researchers’ perceptions of recruitment and career
progression. However, in most countries the share of satisfied female researchers
remains below the corresponding share of male researchers.

- Women report lower confidence in their future career prospects;

- More men than women working in research have children;

- The share of researchers with permanent contracts has increased, but the gender gap
remains;

- Fewer female researchers regard themselves as ‘well paid’ or ‘reasonably well-paid’,
irrespective of their career stage;

- Fewer female researchers are satisfied with their social security, pension arrangements
and job security.

Human resources: PhD training

PhD training remains the main point of entry into research careers, with 92% of academic
researchers who are currently working in the EU holding a PhD or participating in PhD
training. This figure remains unchanged from MORE3. As a consequence, the quality and
content of PhD training matters: i) in order to attract researchers into research careers; ii)
to attract talented researchers from abroad, as there is international mobility of talented
students looking for the best training; and iii) for the outcomes of research activity, such
as scientific productivity in the EU, industry research performance and wider societal goals
that are potentially affected by PhD training.

In spite of the universal role played by the PhD, training structures and content differ
considerably, both within the EU and between the EU as a whole and non-EU countries
such as the US. Again, these differences are along similar lines to those seen in 2016. First,
in terms of the structure of PhD training, PhD candidates in the EU on the whole describe
being predominantly supervised by a single researcher (60%). Supervisory committees
(28%) or doctoral schools (12%) remain a minority, in contrast to the US. Joint doctorates
are much more common among researchers currently working in the EU (31%) than in the
non-representative sample of researchers working outside the EU, reflecting the rich
diversity of the EU doctoral programmes.

Second, in terms of the content of PhD training other than the core academic specialisation
in a research field, we see that while 86% of EU researchers think that transferable skills
have an important influence on career progression, only 32% of PhD candidates in the EU
receive training in transferable skills. Training generally focuses on skills more closely
aligned to core research activities, such as research skills, communication and presentation
skills, critical and autonomous thinking, time management, decision making and problem
solving (62-90%). Skills such as negotiation and entrepreneurship (both 23%) are less
frequently part of transferable skills training.
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This is consistent with what PhD candidates think is important in their PhD training: the
foremost aspects mentioned by respondents were research excellence (90%); and
attractive working conditions for research (such as research independence and career
development opportunities: 88%). Intersectoral collaboration and industry funding are
perceived to be least valuable, at odds with the principles for innovative doctoral training,
of which only 17% of R1 and 13% of R2 researchers are aware. PhD candidates’
expectations are more likely to be focused on remaining in (academic) research, and
therefore perhaps place a lower value on skills that may be more useful elsewhere. All of
these findings remain almost unchanged since MORE3.

Box 3: Main findings on PhD training

- PhDs are main port of entry into research careers - their quality and content matters;

- Wide variations at EU level in terms of the structure and content of PhD studies; joint
degrees are more common inside the EU than outside it;

- Single-researcher supervision dominates over more structured forms of training;

- Although regarded as important for career progression, only one-third of PhD graduates
received training in transferable skills;

- Intersectoral mobility or industry exposure is seen as less important for PhD training than
core research skills.

In terms of policy, the high share of single-researcher supervision and variations between
countries with respect to the transparency and accountability of procedures for admission,
supervision, evaluation and career development indicate that there is room for the further
professionalisation of PhD training in the EU, e.g. through the introduction of more
structured PhD training. Given the relatively low levels of structured training in many EU
countries, increasing the budget for MSCA co-funding of doctoral programmes could be
investigated.

While the Salzburg Principles mention that it is recognised that doctoral training must
increasingly meet the needs of an employment market that is wider than academia, PhD
candidates’ perceptions of what is important in PhD training, as well as the actual training
itself, indicate that less value is given to training content that is further away from the core
research specialisation, such as opportunities for intersectoral mobility or exposure to
industry. While structured training would make it easier for industry-science mobility
programmes to be drawn up, further research is needed to illuminate the tensions between
the demands of academic excellence in basic research (requiring specialisation in
research), and the acquisition of broader skills or more applied industry experience, to
keep researchers’ labour market options open. The role in mitigating this tension of
industry-oriented doctorates - as practiced, for example, by the European Industrial
Doctorates — could be further investigated. Other examples exist at national level, such as
the COMET funding programme by the Austrian research promotion agency FFG. This
promotes research cooperation between businesses and research institutions, including
universities, by funding research centres where both industry and academic researchers
work together, and where pre-docs also work. Pre-docs hence receive early industry
exposure, and get to see what working in industry is like. Such schemes could be a way to
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boost both research funding overall, linking science and business as well as opening up
avenues for PhD students.

Improving the quality of PhD training is likely to lead to inflows of early-stage researchers
into research careers. But it may also lead to an increased outflow of talented young
academics at a further stage, when career prospects and the general attractiveness of
academic careers in the country of graduation do not follow match expectations, with
better-trained PhD holders then being in a better position to access the global market for
scientists. Accordingly, the next section will present findings from MORE4 on recruitment,
career progression and career paths.

Career paths

After completing their PhD training, researchers often face country-specific recruitment
and career progression procedures which lead to country-specific career paths and, more
generally, to structural differences between national higher education systems. The
structure of career paths is a main determinant of the attractiveness of a research system,
as it conditions career perspectives and the time horizons for research agendas: short
fixed-term contracts do not allow the pursuit of long-term research strategies involving
greater risk. Previous research has found that career perspectives — or, more precisely,
career paths - that lead to tenure based on merit alone, are the most important
determinant of job choice in academia for early stage researchers.

A relatively high share of researchers agree that their home institution practices open,
merit-based and transparent recruitment, particularly with respect to its vacancies being
sufficiently publicly advertised. However, as with PhD training, wide difference exist
between countries. While on average, career paths are regarded as relatively transparent
(76%), in some countries a significant share of researchers disagreed with this. Across the
EU28, researchers’ assessments of career progression and tenure contracts as being based
on merit is not satisfactory on average (74% and 73%, respectively), with one in four
researchers stating that it is not merit-based.

Box 4: Main findings on career paths

- A majority of researchers in the EU think that recruitment and career progression are
transparent and merit-based; however, wide variations exist between countries;

- Aside from research performance, the main factors for recruitment and career progression
are project-related work experience, knowledge transfer, international mobility and
transferable skills; on average, intersectoral mobility is less valued in the EU, with some
variation between countries;

- While a majority of researchers have open-ended contracts, different career systems give
rise to different shapes of the ‘pyramid’ - young researchers embarking on a research
career in HE enjoy different opportunities according to their national research systems,
with problems ranging from “getting in” to “getting up”.
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Positive factors for career progression are very similar to those for recruitment. On average
across the EU28, researchers perceive project-related work experience (91%) %) as being
most positive for their career progression. This is followed by engagement in knowledge
transfer, including the management of research or innovation, contribution to patents or
the development of inventions (88%); international mobility (87%); and transferable skills
(86%). Mobility experience to the private sector is perceived as having the weakest positive
impact (61%) and the greatest negative impact (6%). In the cases of intersectoral and
interdisciplinary mobility, and alternative forms of research output (such as project reports
or grant writing), wide variations can be seen between countries across the EU. Among
those transferable skills regarded as important for career progression in HEIs, the most
valued are those at the core of an academic research career, such as decision making and
problem solving, critical and autonomous thinking, communication and presentation,
networking and grant and/or proposal writing (ranging between 96 and 98%);
entrepreneurship (71%) and dealing with IPR (74%) are deemed to be less important on
average for career progression in an HEI.

Most researchers in the EU28 have a permanent or open-ended contract (80%). The share
of researchers with permanent contracts is higher among male (81%) than among female
(73%) researchers. Early stage researchers (career stages R1 and R2) are younger, more
likely to be on a fixed-term contract, and less satisfied with research autonomy; R3 and
R4 researchers are more likely to be on a permanent contract, male (share of female
researchers in R1: 51%; in R4: 28%), and are more satisfied with research autonomy but
also face higher teaching loads.

Researchers who combine a position in the HE sector with positions in other sectors (e.g.
private industry) are rare (11%), both within- and outside the EU. The share of such
researchers is slightly higher among higher career stages. MORE4 findings hence point to
the fairly slow emergence of new types of (academic) career paths in terms of a greater
number of dual positions with industry, recognition of alternative research outputs, or
intersectoral mobility for recruitment and career progression.

Overall, 83% of EU researchers are confident about their future career prospects, with
more male researchers feeling confident (86%) than female (77%). Moreover, differences
between countries are large. The share of researchers who lack confidence in their future
career prospects is highest among early-stage researchers, while established researchers
show higher levels of optimism about their future.

In the EU28, it takes an average of 17 years from the early career stage to become a
leading scientist (R4). The early career stage itself (R1) lasts an average of five years.
However, substantial variation can be seen between countries, particularly with respect to
the length of time it takes to finish the first two career stages. The heterogeneity of higher
education systems across the EU leads to wide variations in career progression, which also
affects the distribution of researchers across the career stages R1-R4. It is natural for this
distribution to take the shape of a ‘pyramid’ with more researchers at early career stages
than at later career stages, as not everyone can become a full professor. In line with other
research, the MORE studies indicate that the shape of the pyramid differs considerably
between countries - for instance, as a consequence of the organisation of universities’
working units as collegiate departments or hierarchical chairs. As a result, talented young
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researchers face different opportunities to embark on a successful academic career, due
to the differing structures of HE systems in their countries. In some research systems, the
problem relates more to “getting in”, while in others it is “getting up”. Policy options for
career systems will differ accordingly, accentuating different parts of a tenure track system
that many researchers view as the most attractive career model. Both the probability of
obtaining tenure and the path to the top of the career ladder matter considerably when
academics make decisions about employment options. While the situation in Europe is
changing, continued policy efforts are certainly necessary to improve career systems,
particularly for early stage researchers.

At EU level, such policy efforts also concern funding for mobility and career perspectives
(ERC, MSCA, etc.) - particularly in countries in which there is a lack of funding for mobility
stints, as international mobility is very important for career progression and recruitment.
Support for mutual learning — such as that provided by the Policy Support Facility (PSF),
which works specifically to address the danger of divergence in research and innovation,
and also works on higher education and science systems - remains crucial. Mutual learning
exercises within the PSF could look at the question of attractive career paths for early stage
researchers.

Working conditions

Once researchers have entered a career in research, the working conditions in their job
are crucial to their scientific productivity and to their subsequent decisions to remain in
research or take another job. MORE4 conceptualises the main relevant working conditions
as falling into one of three categories, namely:

- Working conditions not directly affecting scientific knowledge production, such
as conditions relating to extrinsic pecuniary motivations to engage in a research
career (e.g. salary and pension entitlements); and working conditions affecting
social and content-specific motivations to engage in a research career. Individual
satisfaction at work and with the social environment and recognition are high
(91%) in comparison with remuneration (70%).

- Working conditions affecting scientific knowledge production, where satisfaction
varies e.g. between research funding (52%); the balance between time for
teaching and research (70%); working with leading scientists (85%); and
research autonomy (91%).

- Working conditions relating to both knowledge production and pecuniary
motivations, such as career and mobility perspectives, in which three out of four
researchers in the EU28 (75%) are satisfied with their current position.

Researchers’ satisfaction with working conditions is lowest in relation to funding, the
balance between teaching and research, and career perspectives. These findings apply to
researchers at all career stages, and remain unchanged since MORE3 (although the levels
of satisfaction have increased). The working conditions that are most crucial for
researchers when deciding between jobs, or to sustainably attract early-stage researchers
into research careers, are mainly those that relate to knowledge production and the ability
to carry out research. '‘Material’ working conditions or quality of life play a less significant
role. All other factors being equal, salaries are important, but researchers are “willing to
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pay” — in other words, to sacrifice a level of salary - for working conditions that enable
them to implement their research agenda. The attractiveness of research jobs is hence a
result of factors that influence how well researchers can do their jobs. Among others, these
include the extent of research autonomy; the quality of their peers; their funding; the
balance of time between teaching and research; as well as long-term career prospects.
Compared with MORE2 and MORE3, there is a clear upward trend in satisfaction with
working conditions, particularly with regard to employment aspects. However, the results
of MORE4 reveal the uncomfortable fact that while research careers provide very high
levels of satisfaction with intellectual challenge and job-specific content, satisfaction is
much lower satisfaction with other aspects such as uncertain career perspectives, less
satisfactory funding of research, and the balance between time for teaching and time for
research. The same pattern was found in the survey concentrating on researchers currently
working outside the EU. This means that attracting more people into research careers -
which is an EU policy goal to tackle the challenges of more knowledge-based competition
and the role of knowledge in supporting the twin transition, among others - is clearly linked
to funding and career perspectives.

In terms of policy, the MORE4 findings indicate that research jobs are attractive by their
nature — researchers are intrinsically motivated because they like what they do. This means
that for research careers to be attractive, it is sufficient to provide good working conditions.
Researchers are to some extent willing to trade off material working conditions such as
salary in return for working conditions for research, including research autonomy and
funding, longer time horizons for their research agendas (in the form of long-term career
perspectives), etc. Working conditions for research are hence drivers of attractiveness of
jobs in research, more so than salaries, quality of life or other non-research-related
working conditions.

Moreover, as with career paths and recruitment, a picture of heterogeneity in terms of
satisfaction with working conditions emerges across the EU - although this time the fault
lines are less related to different higher education systems, but rather to economic
development and public budgets for research and research performance. On the
assumption that real differences are at least partly responsible for these perceptions, this
heterogeneity may have an impact on the completion of the single knowledge market in
the EU, as well as on the prospects of achieving symmetrical rather than asymmetrical
mobility of talented researchers within the EU (i.e. it may encourage brain drain, rather
than brain circulation). Such heterogeneity can be addressed through general economic
policies (e.g. through ESIF), greater research funding at EU level, and changing the
allocation modes used for funding, as well as sharing best practice and regularly monitoring
developments in working conditions.
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Box 5: Main findings on working conditions

- Satisfaction with working conditions has improved overall, but major differences between
different aspects of working conditions: individual satisfaction with work and with the
social environment and recognition are high in comparison with remuneration and certain
working conditions affecting scientific knowledge production (research funding, balance
between teaching and research, career perspectives);

- Research jobs are attractive by nature - researchers enjoy what they do. As a result,
increasing the attractiveness of jobs in research mainly hinges on efforts to improve the
working conditions for knowledge production, such as research funding.

- Wide variations exist at EU level in relation to satisfaction. These relate less to countries’
different career systems, but to economic differences that have an impact on research
funding, remuneration and pension plans.

International mobility and collaboration during PhD stage

A strong ERA will be built on strong researchers. In this context, it is important to offer
attractive career prospects to young researchers. PhD training programmes in the EU must
be attractive enough to entice the most talented researchers in a worldwide competitive
context’, ensuring brain circulation rather than brain drain. One aspect of the career
prospects for young researchers is the internationalisation of PhD training, and thus
mobility. The MORE studies contribute to the development of relevant evidence in this field,
with a series of indicators on the international mobility of early career stage researchers
as well as those at post-PhD stage.

International mobility during PhD stage is considered an important asset for
researchers’ future careers. PhD mobility can also provide a positive choice for candidates
in terms of better-suited training programmes. It is therefore also an indicator of
attractiveness for PhD candidates. The MORE4 EU HE survey shows that 16% of EU PhD
candidates obtain their PhD in a country other than that of which they are citizens (PhD
degree mobility), and 23% experience a move of more than three months to another
country during their PhD (mobility during PhD). In the EU28, 64% of R1 and R2 researchers
were not mobile for or during their PhD (70% in 2016).

Among EU Member States, largest shares undertaking PhD degree mobility are found
among researchers who are citizens of Greece, Italy, Bulgaria, the Netherlands and
Denmark (25% or more). This means, for example, that more than 40% of all researchers
with Greek citizenship undertake mobility to obtain their PhD in a country other than
Greece. Conversely, Finnish, Slovenian and UK citizens are the least mobile in obtaining a
PhD degree (less than 6%). This means that the large majority of Finnish researchers, for
example, obtain their PhD in Finland. When looking at destination countries within the EU,
PhD degree mobility is highest (in terms of shares) towards Hungary, Luxemburg and
Ireland, but also towards Scandinavian countries such as Norway, Denmark and Sweden.

7 Hunter, Rosalind S., Andrew J. Oswald, and Bruce G. Charlton. ‘The Elite Brain Drain*’. The
Economic Journal 119, no. 538 (2009): F231-F251.
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Comparing these figures with the results of previous MORE studies shows that while the
EU average remains relatively stable, there is a great deal of volatility in these figures at
country level.

For moves during the PhD, the patterns between countries are somewhat more
consistent over time. Researchers who will/did obtain their PhD in Spain, Italy and
Denmark are considerably more mobile to another country during their PhD than the EU
average (between 48% and 59%, compared with 23% across the EU). This means that
the majority of researchers of any citizenship who are working on a PhD in Spain, have
mobility experience of more than three months outside Spain during their PhD.

Both in terms of PhD degree mobility and mobility during a PhD, we find a stable pattern
of motives over time. Young researchers are driven by scientific knowledge production
factors such as international networking, working with leading scientists, quality of training
and education, and research autonomy. This corresponds with the general consensus that
international PhD mobility is expected to have a positive impact on a researcher’s academic
life and skills.

The barriers to PhD mobility, as perceived by non-mobile researchers, are also stable over
time, and are comparable to the mobility barriers seen post-PhD. They emphasise personal
or family-related reasons (78%); the difficulty to obtain funding for mobility (60%) or for
research (58%); logistics (54%); and finding a suitable position (53%). This is consistent
with the existing literature, which sees motivations relating to boosting one’s career as
crucial for moving somewhere else, while personal or family reasons hold researchers back
or lead to return mobility.8

Box 6: Main findings on international mobility at PhD stage

- Almost two thirds of EU28 R1 and R2 researchers were not mobile for or during PhD.

- Stable pattern in the relative importance of motives for PhD mobility: international
networking; working with leading scientists; quality of training and education; research
autonomy; and for PhD degree mobility: availability of funding and positions.

- Stable pattern of barriers to PhD mobility, with an emphasis on personal reasons and on
finding positions or funding.

- In 2016, female researchers tended to indicate a greater number of barriers as reasons
for not having been mobile. In 2019, we observe male and female researchers tend to
converge on this point. Personal and family reasons and logistics remain somewhat more
important barriers to female researchers.

- When a researcher is part of a couple, PhD mobility is easier when the partner is also a
researcher.

8 Franzoni, C., Scellato, G. & Stephan, P. (2012). Foreign-born scientists: mobility patterns for 16
countries. Nature Biotechnology, 30(12), 1250-1253.
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International mobility and collaboration in post-PhD stages

The MORE4 study also provides some important insights into the evolution of international
mobility and collaboration after a PhD. The share of researchers that have engaged
in long-term international mobility (>3 months) remains stable over time: 27%
in both 2016 and 2019. There is also remarkable stability with respect to the impact of
family status on international mobility: As with PhD mobility, having children or being in a
couple is associated with a lower likelihood of being internationally mobile: the rate of
international mobility stands at 26% for researchers with children (the same share as in
2016), versus 37% for researchers without children (38% in 2016) °.

The disparities between countries revealed in previous MORE studies are also visible in
MORE4: international mobility remains less common in Southern and Eastern European
countries. This consistency over time also applies to motives and barriers. The most
frequently cited motives for mobility are the same over time: career progression, working
with leading scientists, research autonomy and international networking. With regard to
the barriers, a lack of positions and/or funding for mobility are even more important
barriers to mobility in 2019 than they were in 2016.

The EU HE survey indicates the most important barriers to mobility within the EU:
obtaining funding for mobility (57% in 2019; 36% in 2016); obtaining funding for
research (55% in 2019; 38% in 2016); finding a suitable position (53% in 2019;
38% in 2016).

The Global survey shows that EU researchers experience the following barriers when
trying to return to Europe: finding a suitable job position (84% in 2020; 75% in
2017); obtaining funding for research (77% in 2020; 70% in 2017); and obtaining
funding for mobility (72% in 2020; 68% in 2017).

The MORE4 study also reveals some interesting insights with respect to forced mobility
- that is, the extent to which researchers feel forced to move to another country. The share
of researchers indicating that they have experienced this type of mobility was slightly lower
in 2019 (15%) compared with 2016 (19%). Out of mobile researchers as a whole, 9%
indicated that they felt forced to move because there were no options for a research career
in their home country (13% in 2016). A further 6% felt forced because international
mobility is a requirement for career progression in their home country (the same share as
in 2016). Forced mobility has decreased across all career stages since 2016, even among
R2 researchers, which were the group most affected by forced mobility in 2016. Only
among R3 researchers was there an increase in forced mobility as a requirement for career
progression. Among researchers working outside Europe, the Global survey also shows a
slight decrease, with 23% of them reporting this type of forced mobility compared with
28% in 2016. However, it is important to note that this type of forced mobility is reported
by 32% of EU researchers currently working outside the EU — mostly due to a lack of career
opportunities (in 2016, the figure was 37%).

9There is a third category of researchers: those that prefer not to indicate their family status.
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Like the 2016 survey, the 2019 survey indicates that the effects of mobility are in line with
the motives for mobility: the main effects are international networking, advanced research
skills, collaboration, and career progression. This pattern has also remained stable over
time, and is positive overall for all types of effects. At career stage level R2, researchers
tend to have a less positive view of the effects of mobility on their career. The difference
between this group and R3 and R4 researchers is larger in terms of those effects relating
to the quantity of output, collaboration with other (sub)fields of research, the number of
co-authored publications, and national contacts.

Box 7: Main findings on international mobility at post-PhD stages

- Levels of international mobility remain similar to 2016.

- Long-term mobility is less common in Southern and Eastern European countries.

- The long-term mobility of female and male researchers is converging, but family
composition still matters.

- 15% of European researchers have felt forced to move to another EU country, a slight
decrease on the figure in 2016 across all career stages.

- Career progression, working with leading scientists, research autonomy and international
networking are the major drivers for mobility within the EU.

- 34% of non-European researchers with previous work experience in the EU indicate that
obtaining a visa was a significant barrier in their move to the EU (29% in 2016).

- R2 researchers tend to encounter more barriers to long-term mobility than R3 and R4
researchers.

- Personal and family reasons are the most important motives for deciding not to move,
and their importance has increased (79% in MORE4, 77% in MORE3, 67% in MORE2).

- The effects of international mobility are positive, and are consistent with the main
motives.

The above-mentioned findings are consistent with the literature — researchers move to
improve their career, while their decision to remain or come back is made more for personal
reasons, or due to a lack of funding or position. It is therefore important for policy makers
to address both the incentives for mobility - i.e. improving the factors relevant to scientific
knowledge production- as well as removing barriers to mobility through an increase in
research funding and available positions. This is expected to have a positive impact on
fostering international collaboration and knowledge circulation across the EU.
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Interdisciplinary mobility and collaboration

Interdisciplinary mobility and collaboration, respectively understood as working in another
discipline and working with researchers from other disciplines, have been said to foster
certain skills that are of key importance for researchers today. Among these are a greater
capacity to communicate effectively beyond the frontiers of one’s own field, and to adapt
to ever-changing environments. Those in favour of promoting interdisciplinarity argue that
interdisciplinary mobility and collaboration are well suited to addressing complex societal
challenges, and that interdisciplinarity fosters academic excellence and innovation.
However, a number of barriers exist in relation to realising and measuring the impact of
interdisciplinary research (e.g. lack of a common definition, lack of common standards and
criteria, shortage of peer reviewers with experience in evaluation interdisciplinary research,
etc.).

- The MORE4 EU HE survey shows that 19% of researchers working in the EU have
switched to another (sub)field of science during their research career'®,

- Although findings and expectations in existing literature regarding the impact of
interdisciplinary research are mixed, the MORE4 data indicate that researchers in
the EU tend to regard this type of mobility as a positive factor for both recruitment
and career progression (75% and 76%, respectively).

- With respect to interdisciplinary collaboration, almost 80% of researchers in the EU
HE sector have collaborated with other fields (up 6 percentage points compared
with 2016), mainly with other researchers in academia. This is higher than the share
of interdisciplinary collaboration among researchers working outside the EU (Global
survey: 63%).

- 68% of researchers in the EU collaborate with researchers in other disciplines within
the same institution, and 63% with researchers at other universities or research
institutes, versus 26% in the non-academic sector (31% in 2016).

10 This is considerably lower than the 2016 figure of 34%: this difference may be (partly) related to
a small change in the questionnaire. In MORE3, researchers are first asked about their
interdisciplinary collaboration, and are thus made aware of the reasoning in the framework of the
FOS-classification before they are asked about interdisciplinary moves. This introductory question
was removed in the MORE4 questionnaire for reasons of simplification. It is possible that this changed
the perspective of the researchers for this remaining question on interdisciplinary moves.
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Box 8: Main findings on interdisciplinary mobility and collaboration

- Almost one-fifth of all researchers have switched to another field or subfield during their
academic career.

- This is considered by researchers to be a positive factor for recruitment and career
progression.

- Consistent patterns can be seen for interdisciplinary mobility and collaboration at EU level,
yet wide variation exists between countries.

- Increase in interdisciplinary collaboration, but a small decrease in interdisciplinary
collaboration with non-academic partners.

- Below-average shares of interdisciplinary collaboration are observed in Social Sciences
and Humanities (SSH).

Intersectoral mobility and collaboration

Closing the gap between academia and the business sector is often perceived as one of
the ways to address societal challenges and accelerate transitions such as the green and
digital transformation, while guaranteeing the future competitiveness and growth of
European economies and strengthening their resilience. Intersectoral mobility and
exchanges are key to exchanging ideas, exploiting knowledge and increasing the
innovation capability of a system, as well as enhancing the employability of individual
researchers in multiple settings.

Eurostat data indicate that 51% of EU researchers were working in the private sector in
2017 (not including not-for-profit organisations). This was a small increase compared with
2014 (+3 percentage points). However, the EU still lags behind the US, China, Japan and
South Korea with respect to the number of researchers employed in the private sector!!.
Within the EU, there is also considerable variation across countries.

The MORE4 EU HE survey indicates that 24% (25% in 2016) of R2, R3 and R4 researchers
(who currently work in a HEI) moved to another sector during their research career. 15%
moved at least once to the private sector (6% to large firms, 3% to SMEs or start-ups,
and 7% to not-for-profit organisations). The overall share is similar to that for researchers
currently working outside the EU (20%).

Networking is still the most important motive for working outside academia, regardless of
the destination sector (over 80% of cases). Other motives depend more on the destination
sector, e.g. contribution to society is more common as a motive for moving to the
government and not-for-profit sectors, whereas gaining first-hand experience of industry,
better remuneration and bringing research to the market are more common motives for

11 Cf. indicator 1.6 in the MORE4 Indicators report on researchers, based on 2017 Eurostat data: the
share of researchers in the private sector was significantly higher in the US (71%), China (61%),
Japan (74%) and South Korea (81%) compared with the EU28 (51%).
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moving into private industry. This indicates that any future policy instrument to encourage
intersectoral mobility would ideally need to take into account researchers’ motivations.

Between 65% and 67% of researchers consider that either (1) mobility towards the private
sector, (2) mobility towards the non-profit, public or government sectors, or (3) both, are
positive factors for recruitment and career progression. This positive perception is
significantly higher among those with experience in a large private firm (76-77%) and
lower for those with experience in an SME or startup (54-55%). Less positive results are
found among researchers working outside Europe: 51% of these researchers consider
intersectoral mobility a positive factor for recruitment; 47% for career progression.

When looking into intersectoral collaboration, the MORE4 EU HE survey indicates that 32%
of researchers working in HEIs (35% in 2016) collaborate with researchers in non-
academic sectors. This is more common in later career stages (40% in R4), and less
common in SSH fields (26% in Humanities and 30% in Social Sciences).

Box 9: Main findings on intersectoral mobility and collaboration

- 15% of post-PhD researchers currently working in European HEIs have moved to the
private sector at least once.

- Intersectoral moves are considered to be regarded positively in recruitment or career
progression - though less strongly than international and interdisciplinary mobility. This
positive perception is higher among those with experience in a large private firm.

- Networking is the most important motive for engaging in an experience in another sector.

- 32% of researchers collaborate with non-academic sectors. Of these, nearly a third (32%)
state that this collaboration is the result of a previous mobility experience.

Attractiveness of the ERA

When knowledge is the principal factor behind competitive advantage, leading to increasing
competition for talented knowledge workers, the attractiveness of research areas is crucial
for sustainable and dynamic knowledge economies. The attractiveness of postgraduate
research jobs is a result of the structure of recruitment, career paths and the quality of
working conditions. The attractiveness of research areas is also determined by the
attractiveness of PhD studies. International or intersectoral mobility may be driven by
perceptions of varying attractiveness. In turn, mobility indicators such as which countries
researchers choose for their international mobility experience, can also be interpreted as
indicators of attractiveness. Meanwhile, mobility perspectives influence working conditions,
as they enable international collaboration - a driver of scientific productivity. Attractiveness
is driven by the characteristics of a research job that influence a researcher’s scientific
productivity, such as research autonomy, career perspectives and working with high-
quality peers. All other factors being equal, ‘material’ working conditions relating to
remuneration, pensions and job security have an influence on job choice, along with other
non-science related conditions - but these are not decisive factors in job or mobility
decisions.
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Career perspectives are cross-cutting working conditions, as they influence both financial
conditions and scientific knowledge production, and therefore have an impact on setting
time horizons for long-term research agendas. Long-term research agendas are more
conducive to fundamental breakthroughs than research agendas limited by fixed-term
contracts. Career perspectives are particularly important to early stage researchers, for
whom a performance-based model (‘tenure-track’ versus a seniority-based model) can
make a significant difference to their careers. MORE4 presents findings on the
attractiveness of the EU, based on survey questions asking EU and non-EU researchers to
directly compare the EU with non-EU research systems in relation to a number of such
determinants of attractiveness. These are: working conditions for research, material
working conditions, and cross-cutting working conditions. In addition, respondents were
asked to compare attractiveness in terms of a range of additional characteristics such as
ease of industry collaboration.

The main insights remain practically unchanged since MORE3, in that:

- The more advanced the non-EU research system that researchers come from, or
in which they have worked, the less positively the EU is regarded as a place to
do research.

- The EU’s strengths are perceived as relating to material working conditions such
as social security, job security, quality of life (vs. the US, but not overall) and
pension plans (not for salaries), as well as education and training. Its weaknesses
are perceived as relating in particular to attractive career paths, conditions for
knowledge production and, to a certain extent, the availability of suitable
positions.

- Within the group of EU researchers who are currently abroad, researchers in the
US perceive the US to be a much better place to do research, with the exception
of social and job security as well as quality of life.

- Within the EU, there is wide variation in perceptions. Researchers who have been
mobile outside the EU and who are now working in Eastern and Southern Europe
find it are more likely to find it more attractive to work outside the EU than within
it, compared with researchers who are now working in Western and Northern
Europe. This indirectly reflects the attractiveness of their current countries of
employment.

In a nutshell, key career-related job characteristics or characteristics influencing
researchers’ productivity are perceived to be better, on balance, in a number of
economically advanced (OECD) countries with strong research systems, than in the EU.
The EU is, however, regarded as being better for quality of life and job/social security. The
MORE surveys show that career-related aspects (e.g. independence, working with leading
scientists and attractive career paths) are decisive factors for researchers in moving away
from their home country, while they tend to move back for personal or family reasons.
Barriers to mobility relate to research and mobility funding, the availability of positions,
and to issues such as the portability of pensions.

This general finding means that the current advantages of the EU in terms of quality of life
and job characteristics relating to social and job security are less effective as drivers of
attractiveness than characteristics that influence researchers’ scientific productivity - an
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area in which the advantages of the EU are less clear cut (again, depending on the strength
of the research system the EU is being compared with). The survey results therefore reveal
a clear opportunity for the EU to strengthen its attractiveness as a place to do research by
improving conditions for scientific knowledge production. As presented in the first part of
this executive summary, many policies at EU, national and regional level address factors
that are potentially relevant for attractiveness. In the subsequent parts of the report, we
present the MORE4 findings, which are very similar to those of MORE3 on the role of EU
funding, and on the availability of positions (the EURAXESS jobs portal) for attractiveness.

The two most important barriers to mobility are the availability of a suitable position and
the availability of research funding. As a result, EURAXESS and EU research funding can
(alongside instruments at national level) play a potentially very important role as enablers
of mobility or of attractiveness, as they directly address the availability of positions and
research funding. The MORE4 findings indicate that EU instruments succeed in reaching
their intended target group. EU funding and EURAXESS can, in principle, therefore
contribute to attractiveness by enabling mobility to the EU - or preventing the forced
outward mobility of talents - if researchers wish to come to the EU in the first place. Both
in terms of awareness, e.g. among non-EU researchers who have not previously been
mobile to the EU, but also in terms of actual usage, there is room for improvement -
although awareness of EURAXESS has increased significantly. There are, for example, high
levels of general interest by non-EU researchers in EU research funding, but a frequently
indicated barrier to accessing it is the lack of knowledge about specific EU research
programmes.

Box 10: Main findings on attractiveness of the ERA, based on a direct
comparison of systems

- The EU’s strengths largely relate to material working conditions such as social security,
job security, quality of life (vs. the US, but not overall) and pension plans (not for
salaries), as well as education and training; its weaknesses relate to attractive career
paths and the availability of suitable positions.

- Key characteristics influencing researchers’ productivity are perceived to be better, on
balance, in a number of countries with strong research systems, than in the EU.

- The current advantages of the EU in terms of quality of life and job characteristics relating
to social and job security work less as drivers of attractiveness, than characteristics that
influence the scientific productivity of researchers - an area in which the advantages of
the EU are less clear cut.

- EURAXESS and EU research funding address the two most important barriers to mobility.
As a result, they can play a potentially very important role as enablers of attractiveness;
however, there remains room for their increased use.
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Part 1. Study, policy context and
concepts
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1. INTRODUCTION

1.1. Objectives of the MORE4 study

The MORE4 study was conducted under the framework contract "P0O/2016-06/01 - Lot I -
Impact assessment, evaluations, and other evaluation-related studies in the field of
communication activities”. It provides an update to, and further elaborates on, the
set of indicators reported in the previous MORE studies, thereby addressing the need for
indicators to assess the impact of policy measures introduced during the implementation
of the European Partnership for Researchers (EPR)!2. It also reflects upon a few new
indicators introduced in the MORE4 study to meet emerging policy needs and priorities,
such as the concept of Open Science and other developments identified in the impact
assessment of the forthcoming framework programme Horizon Europe.

The main objective of the MORE4 study is defined as:

“"Carrying out two major surveys and developing indicators to help monitor progress
towards an open labour market for researchers”

To meet this objective, a set of four complementary and interlinked tasks were performed
by the study team. These have provided detailed insights into researchers, their career
paths, employment and working conditions. The tasks were as follows:

- Task 1: Carry out a survey of researchers currently working in the EU (and EFTA)
in higher education institutions (HEI);

- Task 2: Carry out a survey of researchers currently working outside Europe;

- Task 3: Review and update the set of indicators developed for continuous
monitoring of relevant trends and progress made in the field; and
Task 4: Draft a final report providing policy-relevant comparative analysis on the
subject matter.

The execution of these tasks took into consideration and purposefully built on the
methodologies and results of the previous MORE studies. In fact, certain parts of the
MORE3 final report!® have been reused in this report, due to the continuing relevance and

12 Journal of the European Union (2008), Communication from the Commission to the Council and
the European Parliament of 23 May 2008 “Better careers and more mobility: a European partnership
for researchers”.
13 IDEA Consult et al. (2017). MORE3 - Support for continued data collection and analysis concerning
mobility patterns and career paths of researchers, Final Report. European Commission, DG Research
and Innovation.
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consistency of the findings over time. The study has also been strongly influenced,
informed and complemented by our analysis of the most recent EU policy developments,
as well as a detailed review of the results and conclusions of the most recent research on
the topic, including the ERA Progress Report 2018'4, the Final Report on Monitoring ERA
Priorities with ERA Roadmap National Actions Plans (NAPs)!®>, the study “Fostering
Industrial Talents in Research at European Level”'®, and others.

This report is the Final Report of the MORE4 study. It presents the final results of Task 4,
the comparative analysis of all findings in the MORE4 study, including the EU Higher
Education survey (Task 1), the Global survey (Task 2), and the indicator framework based
on existing data (Task 3). It also provides policy-relevant insights by reflecting on lessons
that can be drawn from the comparative analysis in MORE4 on research mobility, career
paths, employment and working conditions in the context of both existing policy and recent
policy developments.

1.2. Acknowledgements
The present report has been prepared by:

- Miriam Van Hoed (IDEA Consult, Belgium)
- Lidia NUnez Lépez (IDEA Consult, Belgium)
- Jargen Janger (WIFO, Austria)
- Agnes Kugler (WIFO, Austria)
- Nicole Schmidt-Padickakudy (WIFO, Austria)
- Anna Strauss-Kollin (WIFO, Austria)
- Fabian Unterlass (WIFO, Austria)
- Mantas Budraitis (PPMI, Lithuania)

Dovydas Caturianas (PPMI, Lithuania)

Comments on a draft version of this report have been received from Sybille Hinze (Berlin
University Alliance, Germany) and Mark Whittle (CSES, UK). We thank them both for their

valuable input and recommendations for this report.

The report is based on information collected via two surveys and desk research. This
information collection has been the result of a coordinated work of:

The partners within the MORE4 consortium:

14 European Commission (2018). European Research Area. Progress Report 2018. Country Profile
Ireland. Retrieved from:

https://ec.europa.eu/info/publications/era-progress-report-2018_en

15 European Research Area and Innovation Committee (2020). Final Report on Monitoring ERA
Priorities with ERA Roadmap National Action Plans. Retrieved from
https://data.consilium.europa.eu/doc/document/ST-1209-2020-INIT/en/pdf

16 European Commission (2018). Study on Fostering Industrial Talents in Research at European
Level. Final Report. Retrieved from

https://cdn5.euraxess.org/sites/default/files/policy library/final report intersectoral mobility.pdf
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= IDEA Consult (Belgium)
=  WIFO (Austria)
= PPMI (Lithuania)

Subcontractors and experts:

= Leopoldo Nascia (sampling strategy expert, Italy)
= Interago (CATI and CAWI survey techniques, Italy)
= Loft33 (website development, Belgium)

The Quality Assessment Team:

= James Nixon (proofreader, Lithuania)

= Zeynep Esra Tanyildiz (Georgia State University, United States)
Sybille Hinze (Berlin University Alliance, Germany)

= Mark Whittle (CSES, UK)

The design of the study and questionnaires has been the result of coordinated work led by
IDEA Consult. The EU Higher Education (HE) survey in Task 1 and the Global survey in
Task 2 were carried out by IDEA Consult and WIFO. The gathering of indicators relating to
researchers from existing sources, and drafting of policy-relevant comparative analysis,
were led by PPMI.

Comments received from Angelo Ferrazzoli (EC, DG RTD) and the steering committee with
respect to this report, but also throughout the entire project, are gratefully acknowledged.

1.3. Guide to the structure of the report

In the remainder of Part 1 of the report, we summarise the relevant policy context for the
study (Section 2) and present the general conceptual framework of the MORE4 study,
according to which the analysis is structured and the results are discussed (Section 3).

In the Part 2 of the report, we elaborate on the results of the MORE4 study. The sections
are structured according to the conceptual framework of the study, with the addition of a
horizontal section on gender-related issues:

Section 4 - Human resources: researchers

Section 5 - Human resources: PhD training

Section 6 - Recruitment, career progression and career paths
Section 7 - Working conditions

Section 8 - International mobility during PhD stage
Section 9 - International mobility after PhD stage

Section 10 - Other forms of international exchange
Section 11 - Interdisciplinary mobility and collaboration
Section 12 - Intersectoral mobility

Section 13 - Attractiveness of the European Research Area
Section 14 - Gender

In each case, we present in the first subsection the key findings and results of a
comparative analysis between the EU HE survey, the Global survey and Indicators report
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on researchers. Then, in the second subsection, these findings are situated within the
policy context and used to discuss policy-relevant questions.

Part 3 of the report summarises the overarching policy implications of the study, including
an overview of the policy implications for the two main areas of the study: the
attractiveness of the ERA and optimal exchange and circulation, as well as for two
overarching topics: achieving gender equality in science, and reflections on the current
policy instruments. It concludes with a number of recommendations for further research.

Before elaborating on the conceptual framework and the results of the study, we briefly
present a guide to the interpretation of the results, including a discussion of the quality of
the various data sources and caveats with regard to the interpretation thereof.

1.4. Guide to the interpretation of the results

1.4.1. Strengths and weaknesses of using surveys to analyse researchers’ mobility
patterns

Several methods can be used to collect information relating to researchers’ mobility
patterns. Each has its own strengths and weaknesses. The two most frequently used
methodologies in this field are surveys!” and bibliometric analysis!®!°. In a survey-based
approach, researchers are contacted and asked to provide information about their mobility
experiences. Using a bibliometrics-based approach, the analysis is based on publications
databases and countries of origin, or on the academic affiliation of the authors of these
publications. Compared with other methods — and most notably with bibliometric analysis

17 Apart from the MORE studies, there are other important examples of surveys used in the field of
researchers” mobility, such as:
- Franzoni, Chiara, Scellato, Giuseppe, et Stephan, Paula. International mobility of research
scientists: lessons from GlobSci. In: Global mobility of research scientists. Academic Press,
2015. p. 35-65.
- Thorn, Kristian, and Lauritz B. Holm-Nielsen. "International mobility of researchers and
scientists: Policy options for turning a drain into a gain." The international mobility of
talent: types, causes, and development impact (2008): 145-167.
18 Some examples of bibliometric analysis in the field are:
- Franzoni, C., Scellato, G. & Stephan, P. (2014). The mover’s advantage: The superior
performance of migrant scientists. Economics Letters, vol. 122, no 1, p. 89-93.
- Jonkers, K. & Tijssen, R. (2008). Chinese researchers returning home: Impacts of
international mobility on research collaboration and scientific productivity. Scientometrics,
77(2), 309-333.
19 There are other methods, such as the analysis of researchers’ CVs (e.g. Cafiibano, C.,
Otamendi, F.J., & Solis, F. (2011). International temporary mobility of researchers: a cross-
discipline study. Scientometrics, 89(2), 653-675.) or qualitative methods (e.g. for an example of
use of semi-structured interviews, see Jons, Heike. "Transnational academic mobility and gender."
Globalisation, Societies and Education 9, no. 2 (2011): 183-209.
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- the main advantages of surveys (as used in MORE4 and the previous MORE studies) are
as follows:

- Surveys can be designed in such way that the final sample is representative of
the population in terms of country, field of science, gender or other important
variables of interest. Related to this is the capacity to apply probability sampling
and the possibility of obtaining findings that are generalisable in a stronger and
more accurate way?°. When using bibliometrics, considerations about publication
patterns need to be accounted for in the methodological design:

o Fields of science: publication and co-authoring are more frequent in some
fields or disciplines than in others, and this has an impact on the types of
information collected during the analysis.

o Career stages: depending on the research design or the target of the
research, experienced researchers might be overrepresented, as this
group tends to have published more than early career researchers.

o0 Incomplete data: the tools used to gather bibliometric data do not cover
all research areas or index all publications. The results will vary depending
on the tool that is used.

- Surveys can provide information not only about behaviours (e.g. mobility
patterns) but also more detailed sociodemographic information about the
researchers (which can be analysed on an anonymised basis to reflect GDPR
considerations relating to the protection of personal data and privacy). This
additional information allows for the findings to be interpreted in greater depth,
reducing the possibility of establishing spurious relationships.

- Surveys are probably the most commonly used method in studies covering large
samples and with a wide geographical dispersion (e.g. covering several
countries). A standardised questionnaire can be developed that can be translated
into several languages and applied at the same time to a large number of
respondents. This results in an approach that is not only less labour-intensive
compared with other methods (e.g. interviews or focus groups), but also findings
that are comparable between countries and over time?!,

- Surveys are one of the most commonly used methodologies to collect
information about people’s attitudes and opinions. The MORE studies are
important, as they complement the factual data collected by Eurostat or the
statistical offices in Member States (number of researchers working in the
country, distribution across career stages or gender, etc). Surveys can therefore
go beyond the merely factual to provide valuable information helping to
understand the motivations of respondents. In this sense, the MORE studies

20 Fielding, N. G., Lee, R. M. & Blank, G. (Eds.). (2008). The SAGE handbook of online research
methods. Sage.

Kelley, K., Clark, B., Brown, V. & Sitzia, J. (2003). Good practice in the conduct and reporting of
survey research. International Journal for Quality in health care, 15(3), 261-266.

Nardi, P.M. (2018). Doing survey research: A guide to quantitative methods. Routledge.

21 Nardi, P.M. (2018). Doing survey research: A guide to quantitative methods. Routledge.
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provide information about how researchers evaluate their own working
conditions, their own motives for moving abroad, and the barriers that might
hinder their mobility. More qualitative approaches (e.g. focus groups, interviews)
are also appropriate methods for collecting this information, and often do so with
a greater degree of detail than any survey can provide. However, the advantage
of surveys is that the collection of the information is carried out systematically
across a large group of individuals living in different contexts. This allows for a
more systematic comparison of the findings across contexts: e.g. across
countries, fields of science, gender, career stages, etc.

Lastly, surveys allow new developments, concepts and/or policies to be
investigated in a flexible way while guaranteeing the comparability of the results
over time. This is the case, for instance, with the introduction of new items in
the MORE4 questionnaire that probe researchers on their attitudes towards Open
Science approaches. Hence, the MORE4 survey constitutes a unique source of
information, as there are so far no other data sources that offer such a complete
view on this topic at EU level.

1.4.2. Characteristics and interpretation of the MORE4 data

The MORE4 study was informed by several sources of evidence. Data from each of these
sources has been collected using different approaches. Interpretation of the study’s results
should, therefore, take these factors into consideration.

It is important to note that the MORE4 EU HE survey was designed to offer maximum accuracy at
both EU and individual country levels. The MORE4 Global survey follows a convenience sampling
approach. As such, although this survey is not designed to offer representative data at country
level, it offers relevant insights on a number of policy-relevant issues relating to European
researchers currently working outside Europe.

The following paragraphs present in further detail the main characteristics of the data
analysed in the MORE4 study and presented in this report, along with caveats relating to
their interpretation.

MORE4 EU Higher Education (HE) Survey
The MORE4 EU Higher Education (HE) survey?? was the most important source of

information used in the preparation of this report. Most of the findings described in this
report refer to this survey. The survey was administered in 31 European countries (the 28

22 ppMI, IDEA Consult & WIFO (2019). MORE4 - Support for continued data collection and analysis
concerning mobility patterns and career paths of researchers, EU Higher Education Report.
European Commission, DG Research and Innovation.
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Member States?® of the European Union and three Associated Countries: Iceland,
Switzerland and Norway) using CAWI (Computer-assisted web interviewing) and CATI
(Computer-assisted telephone interviewing) techniques.

The sampling process was developed to provide estimates on researchers in the EU28+3
HE sector with maximum accuracy at both EU and individual country level?* (5% max error
p-value of 0.05), and including a stratification by fields of science (FOS). The survey
reached a total of 9,321 respondents.

Margin of error: in most countries, the number of validated questionnaires
achieved a margin of error of 5.5%; in eight countries the margin of error was
between 5.5% and 6.5% (Switzerland, Lithuania, Slovakia, Finland, Poland,
Hungary, Malta, Slovenia). In five further countries (Latvia, Cyprus, Estonia,
Iceland and Luxembourg), a margin of error of between 6.5% and 8.0% was
achieved. Overall, response rates are less equally distributed across countries
than in MORE3, but comparable to those obtained in MORE?2.

Comparability with MORE2 and MORE3 estimates: this was one of the main
goals when designing the approach and developing the sample and the
questionnaire for MORE4. For this reason, the sampling approach and data
editing approach used is the same as in MORE2 and MORE3 (more information
on this is presented in Annex 1 to this report and in the MORE4 EU HE report).
Implementation was improved based on the lessons learned in the previous
studies (see the MORE4 EU HE report for more details). The majority of the
questionnaire, including the key questions, were the same as those applied in
MORE2 and MORE3, but improvements were also implemented here (see the
MORE4 EU HE report for more details).

Cross-sectional surveys: it is important to stress the fact that the studies do
not follow a panel design. This means that MORE2, MORE3 and MORE4 EU HE
surveys are independent from each other in the sense that the two surveys do
not by definition follow the same individuals over time. Nevertheless, the
possibility cannot be excluded that the same researcher may have replied to
consecutive surveys.

Head count (HC)-based estimates: all estimates are expressed in terms of
HC only and correspond to the accuracy level mentioned above.

Career stage estimates: caution is also needed in the interpretation of the
career stage estimates. The information on career stages is based on a survey
question (self-selection by the researchers). The distribution over career stages
can therefore not be considered without bias. However, as clarified in the annex
to the MORE4 EU HE report, post stratification weights by career stage were
applied to test the bias relating to the fact that the data included larger shares

23 The MORE4 EU HE survey was implemented while the United Kingdom was still considered an EU
Member State.

24 If the survey were to be repeated a hundred times, in 95 cases the outcomes at country level
would deviate by no more than +/-5% from the outcomes of the MORE4 survey (5% max error -p
value of 0.05).
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of R3 researchers and smaller shares of R1 researchers compared with what we
would expect based on the information available in the literature and in Eurostat
data on R1 researchers. In general, the results were minimally affected by this
bias. Nevertheless, it is important to take this point into account when comparing
MORE4 with MORE2 or MORE3 indicators, as each of the surveys features a
slightly different distribution across career stages.

Finally, it is important to be aware of the fact that the survey data include information
about different countries of reference, such as a researcher’s country of residence, country
of citizenship or country of employment. When results refer to ‘country’ without further
indications, they are based on the country variable used in the sampling strategy and proxy
to the country of current employment. In other cases, it is specifically mentioned that the
analysis is based on another point of reference, e.g. country of PhD/graduation, country of
citizenship, etc.

MORE4 Global Survey

The sampling approach used for the Global survey is characterised as ‘convenience’
sampling (similar to the MORE2 and MORE3 Extra-EU surveys). This approach was selected
due to the absence of internationally comparable data on the population of researchers
worldwide. This means that, unlike the MORE4 EU HE survey, no information on the
population of researchers was considered in the sample design or the sample validation
processes. Instead, a multichannel approach was applied to identify researchers working
outside the EU: first, through a web-based contact collection approach; second, through
the EURAXESS links (officers); and third, through an open communication strategy in which
a non-personalised link to the online survey was distributed on the websites of the MORE4
project, the European Commission and the project partners, as well as via intermediary
organisations.

As indicated, the Global survey does not provide representative data at the level of the
countries covered, or researchers’ mobility patterns from and to specific countries. This
sample does not reflect the proportion of EU researchers currently working outside the EU
within the overall population of researchers currently working outside the EU. Therefore,
results need to be interpreted with care, and no generalisations/extrapolations can be
made in this regard. Its value lies more in contextualising the results of the MORE4 EU HE
survey and further suggesting trends and hypotheses that can be tested with future
surveys.

Indicators report on researchers

The third source of evidence analysed in this report comes from the MORE4 Indicators
report on Researchers. This report gathers data from different existing sources and
elaborates indicators at country level for the main dimensions covered in the MORE4
project: human resources; working conditions; career paths; international, intersectoral
and interdisciplinary mobility; open access; and the attractiveness of the ERA.

The following sources are used in the elaboration of this report:
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- MORE4 surveys;
- Eurostat;

- SHE Figures;

- EURAXESS;

- SCOPUS;

- World Bank.

The comparative analysis presented in this report is essentially a synthesis of findings
drawn from the sources described above, presented and analysed in the context of relevant
policy developments identified through desk research. Accordingly, the sections that follow
provide a brief overview of key policy developments in the field covered by MORE4 and its
predecessor studies (Section 2), and how these are reflected in the updated conceptual
framework of the MORE4 study (Section 3).
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2. POLICY CONTEXT

In June 2020, the Croatian presidency of the Council of the European Union announced the
‘Zagreb Call for Action on Brain Circulation 2020’ initiative?>. This Call for Action reiterates
that the free circulation of researchers, scientific knowledge and technology are the
cornerstones for research and technological development in the European Research Area
(ERA). At the same time, it points to a number of key challenges hindering the possibility
of fully exploiting the potential for excellence in European research, such as:

- an inadequate funding system;

- the heterogeneity of national research systems;

- alack of incentives for knowledge, technology transfer and Open Science;

- differences in remuneration and research career opportunities;

- inadequate working conditions and a reduced number of permanent positions;
- employment that is insufficiently transparent and not based on merit;

- neglect of the importance of collaborative networks;

- alack of facilitation for the transferability of grants.

These challenges also result in significant outward-migration and unwanted ‘brain drain’
for some EU countries and regions, usually those with low R&I intensity. This Call for Action
is therefore defined as a “reminder of the necessity to include brain circulation and equality
in opportunities as strong pillars of the European Research Area”.

The concept of the European Research Area was introduced in the 2000 Communication
‘Towards a European Research Area’?® and endorsed by the Lisbon European Council. Its
primary objective was to create a “unified research area open to the world based on the
Internal Market, in which researchers, scientific knowledge and technology circulate freely
and through which the Union and its Member States strengthen their scientific and
technological bases, their competitiveness and their capacity to collectively address grand
challenges”.?” The underlying motivation for this concept was that in order to remain
competitive at a global level, Europe needed to increase its number of researchers and
foster the quality of research outputs.

As indicated above, the major prerequisite for a critical mass of researchers capable of
making an impact on Europe’s role in global competition was the creation of a true

25 Croatian Presidency of the Council of the European (2020). Zagreb Call for Action on Brain
Circulation. Retrieved from

https://cdn4.euraxess.org/sites/default/files/news/zagreb call for action on brain circulation 20
20 3.pdf

26 European Commission (2000), Communication. Towards a European Research Area (ERA).

27 European Commission (2012), Communication. A Reinforced European Research Area
Partnership for Excellence and Growth.
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‘internal market’ for researchers. The internal market encompasses measures to
promote transnational mobility, foster interdisciplinary collaboration, and encourage
collaboration and movement between the public and private sectors. As such, it contributes
to the increased circulation of knowledge and technology across Europe by lowering
barriers to free movement, and by promoting the coordination of programmes, research
activities and policies at EU level. Removing barriers to free movement in such an internal
market means addressing administrative or financial obstacles that hinder researchers’
mobility, both within and between countries, while at the same time improving working
conditions for men and women.

The ERA was enshrined in the Lisbon Treaty in 2009, making its implementation a
‘constitutional commitment’ and the joint responsibility of the European Commission and
the Member States. According to Article 179(1), the mission of the ERA policy is defined
as follows:

"The union shall have the objective of strengthening its scientific and technological
bases by achieving a European research area in which researchers, scientific
knowledge and technology circulate freely, and encouraging it to become more
competitive, including in its industry, while promoting all the research activities
deemed necessary by virtue of other Chapters of the Treaties.”

In 2010, the ERA was anchored in the EU2020 strategy?®, as a cornerstone of the Flagship
Initiative ‘Innovation Union’. In the area of ‘Strengthening the knowledge base and
reducing fragmentation’, the Innovation Union committed, among other things, to actions
(i) promoting excellence in education and skills development, and (ii) delivering the
European Research Area.?® The latter led to development of the ERA framework defined in
the 2012 Commission communication 'A Reinforced European Research Area Partnership
for Excellence and Growth'.3% In the Communication, measures for a more efficient and
effective public research system were defined, with a view to completing the ERA by 2014.
The measures envisaged increased cooperation to reduce duplication of research efforts,
and increased competition to ensure that the best researchers and teams receive funding
and can compete in the global research landscape. The following five ERA priorities were
put forward in the Communication:

- More effective national research systems;
- Optimal transnational cooperation and competition;

28 European Commission (2010). Communication. Europe 2020. A strategy for smart, sustainable
and inclusive growth.

2% European Commission (2010). Communication. Europe 2020 Flagship Initiative Innovation
Union.

30 European Commission (2012). Communication. A Reinforced European Research Area
Partnership for Excellence and Growth.
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- An open labour market for researchers (facilitating mobility, supporting training
and ensuring attractive careers);

- Gender equality and gender mainstreaming in research; and
Optimal circulation and transfer of scientific knowledge.

The Communication reinforced the idea of merit-based recruitment to make research
careers more attractive, called for brain circulation and included the ERA in the national
reform programmes and in the European Semester. It also specified concrete commitments
linked to maximising excellence, and maintained an emphasis on the knowledge triangle.
Shortly afterwards, international cooperation was incorporated as a sixth ERA priority, by
way of Council conclusions.3!

To reinforce the ERA partnership and achieve its objectives, the ERA Roadmap 2015-
2020 was elaborated in 2015. The purpose of the Roadmap is to identify a limited number
of key priorities that are likely to have the biggest impact on Europe's science, research
and innovation systems if all members of the ERA Partnership get them right. When it
comes to implementing these actions, Member States have full autonomy in identifying the
approaches most suited to the structures and dynamics of their national research and
innovation systems. Almost all countries have developed ERA Roadmap National
Strategies and Action Plans (NAPs) comprising a set of measures, actions and
initiatives. These include the top action priorities of the ERA Roadmap, but also other
actions that are country and context specific. Progress in the implementation of ERA
priorities through the NAPs is the responsibility of the European Research Area and
Innovation Committee (ERAC) and ERA-related groups32.

The overall progress made towards completing the ERA and its priorities is monitored
regularly in the ERA Progress Reports. These reports show the progress of ERA, as
measured by a specific set of 24 indicators. These include eight headline indicators defined
by ERAC, which are known as the ERA Monitoring Mechanism. The most recent ERA
Progress Report dates from 2018.33 This assessment concluded that “progress towards
the ERA priorities has continued across the majority of the headline indicators albeit
at a slower pace. In terms of EU28 averages, most headline indicators still show progress
over time, although large disparities persist between countries in terms of both

31 Council of the European Union (2012). Council conclusions on ‘A Reinforced European Research
Area Partnership for Excellence and Growth’ (17649/12).

32 High Level Group on Joint Programming-GPC, European Strategy Forum on Research
Infrastructures-ESFRI, Standing Working Group on Human Resources and Mobility - SWG HRM,
Standing Working Group on Gender in Research and Innovation - SWG GRI, Standing Working
Group on Open Science and Innovation - SWG OSI, Strategic Forum for International Scientific and
Technological Cooperation - SFIC.

33 Directorate General for Research and Innovation (2018). European Research Area Progress
Report 2018. Retrieved from:

https://ec.europa.eu/info/publications/era-progress-report-2018 en
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performance levels and growth rates.”3* Among the ERA’s major achievements is the
progress it has made in removing geographical barriers to researchers’ mobility, while
facilitating open, transparent and merit-based recruitment processes, facilitated by
development of the European Charter for Researchers and Code of Conduct for the
Recruitment of Researchers3® (Charter and Code for Researchers) and the pan-European
pension fund RESAVER?3S,

A new ambition for the ERA was defined recently in the 2020 Communication of the
Commission on a new ERA for Research and Innovation.3’ This new approach will be
instrumental in accelerating Europe’s green and digital transformation, strengthening
Europe’s resilience and preparedness to face future crises, and in supporting Europe’s
competitive edge in the global race for knowledge. Four strategic objectives of the new
ERA are defined in the Communication:

- Prioritising investments and reforms in research and innovation, to support the
digital and green transition and Europe’s recovery.

- Improving access to excellent research and innovation for researchers across the
EU.

- Translating R&I results into the economy to ensure market uptake of research
output and Europe’s competitive leadership in technology.
Making progress on the free circulation of knowledge, researchers and
technology by moving from an approach of coordination towards deeper
integration between national policies.

Despite broadening the ERA (as reflected in these strategic objectives) and promoting its
evolution in general, the new ERA approach retains a very strong commitment to
strengthening the mobility of researchers, their expertise, and the flow of knowledge. In
fact, the move from an approach of coordination towards deeper integration
between national policies indicates a stronger than ever commitment to help develop the
skills that researchers need for excellent science, as well as promoting adequate framework
conditions and inclusiveness, driving the modernisation of reward systems and the
attractiveness of remuneration packages, etc. A set of updated, enhanced or new EU policy
initiatives identified in the new ERA Communication, such as the European competence
framework for research careers, ERA Talent Platform, ERA4You and European Open
Science Cloud, will play a pivotal role in ensuring that further progress in these areas goes
beyond the traditional ‘single market’ elements of the ERA. Horizon Europe will
continue to provide an important impetus towards achieving this goal through its support

34 Ibid.

35 European Charter & Code for Researchers. Retrieved from:
https://euraxess.ec.europa.eu/euraxess/charter-code-researchers

36 https://www.resaver.eu/

37 European Commission (2020) Communication. A New Era for Research and Innovation.
COM(2020) 628 final.
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to lower-performing Member States via the Widening Participation and Strengthening the
ERA package, designed to improve their access to excellence and to address the
imbalanced ’‘brain circulation’ issues emphasised by the Croatian presidency of the Council
of the European Union.

As also highlighted in the Programme of Germany’s Presidency of the Council of the
European Union in the Fields of Education, Research and Innovation, the new role of the
ERA needs to be embraced by all Member States and must not be perceived as an “elite
project”.3® This is crucial to enabling the highest possible degree of seamlessness and
solidarity in the exchange of knowledge between national research and innovation systems
and unlocking the full potential of the ERA.

In conclusion, the EU policy context is characterised by a multitude of objectives,
instruments, and monitoring and reporting tools to assess progress. MORE4 can provide
first-hand information based on a survey among researchers, which can inform the
development of evidence-based policies in the academic research policy context:

1) The results are useful for tracking progress toward objectives, e.g. as regards
the adoption of open and transparent recruitment practices, innovative doctoral
training, or more generally toward the attractiveness of the EU as a location for
excellent academic research. The perceptions of researchers complement other
sources of information such as surveys carried out within research institutions.

2) MORE4 also sheds light on the success of policies in terms of reaching their target
audience (implementation performance), e.g. whether researchers are aware of,
and use the EURAXESS platform. Such a representative survey of the target
population of research policies is an asset for policy design and evaluation.

The results of MORE4 also inform policy design itself, as they pinpoint crucial issues in the
ERA, such as heterogeneity in the structures and performances of the research systems of
the EU Member States. The MORE studies not only feed into the development of policy
reports such as the ERA progress report, but are also used analytically and for academic
research purposes, to research the determinants and measurement of attractiveness, as
they contain information as to what matters to researchers from an attractiveness
perspective.

38 Germany'’s Presidency of the Council of the European Union (2020). Programme of Germany’s
Presidency of the Council of the European Union in the Fields of Education, Research and
Innovation. Retrieved from:

https://www.bmbf.de/upload filestore/pub/Programme of Germanys Presidency of the Council
of the European Union in the Fields of Education Research and Innovation.pdf
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3. CONCEPTUAL FRAMEWORK

MORE4 is a detailed and comprehensive study covering a wide range of aspects of the
mobility patterns and career paths of researchers (including the drivers and enablers that
affect both). It also encompasses broader policy-relevant issues such as gender equality
in European R&I or the overall attractiveness of the ERA. All of these aspects are observed
not only at certain points in time, but over time. All insights from the study are drawn from
the findings of the MORE surveys and from desk research, and are further assessed in the
context of policy developments reviewed in Section 2. To ensure that such broad and
detailed analysis is performed consistently across all four tasks of the study, the research
team was guided by and constantly referred to the same set of overarching concepts
defined and structured in the MORE4 conceptual framework. Notably, as MORE4 is the
fourth iteration of the MORE studies, the conceptual framework used in MORE4 was closely
aligned with those used in the MORE2 (2012-2013) and MORE3 (2016-2017) studies®, to
ensure consistency.

Figure 1: Conceptual framework for the MORE4 study
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Source: MORE4, based on MORE1-MORE3 and literature review.

39 IDEA Consult et al. (2013). MORE2 - Support for continued data collection and analysis concerning
mobility patterns and career paths of researchers, Final report. European Commission, DG Research
and Innovation.
IDEA Consult et al. (2017). MORE3 - Support for continued data collection and analysis concerning
mobility patterns and career paths of researchers, Final Report. European Commission, DG Research
and Innovation.
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As shown in Figure 1, human resources are the starting point for this conceptual
framework: the stock of human resources is basically the population of interest in the
MORE studies. Researchers’ career paths can be seen as an important element of the
overall working conditions of jobs in research; taken together, both are important factors
which influence the various forms of mobility. For example, taking the next career step
may necessarily involve international mobility to gain access to international networks;
alternatively, inadequate working conditions may drive researchers away to other countries
within the same sector or to other sectors within the same country. Perspectives for
international mobility may also be seen as part of the working conditions of a job, as they
influence potential international collaborations, which are associated with scientific
productivity, knowledge gain, accumulation of experiences, learning hew techniques, etc.
The quality of doctoral training, working conditions and career paths determine to a large
extent the attractiveness of the European Research Area to both EU and non-EU
researchers, whereas different forms of mobility can inter alia be seen as indicators for
issues of attractiveness.

The conceptual framework of the MORE studies was intentionally developed to inform the
analysis at three different levels: (i) variables and indicators concerning human
resources and working conditions provide evidence of progress made at both system and
organisation levels; (ii) study findings on career paths and mobility patterns provide
information about changes from the perspective of individual researchers; whereas (iii)
study insights on the overall attractiveness of the ERA elaborate on trends and
developments at system level.

In the following paragraphs, we briefly discuss how the concepts analysed in the MORE4
study and the MORE4 conceptual framework in general are linked to the policy
developments and policy instruments discussed in Section 2. This overview and
contextualisation of the conceptual framework highlights how MORE4 provides evidence-
based input that is relevant for ongoing policy discussions.

The MORE4 conceptual framework was originally defined in the context of six ERA priorities
outlined in the ERA Roadmap 2015-2020%° (cf. supra), in which policy lines can be divided
analytically into two broad - and interrelated - categories:

- Attractiveness of career paths for researchers, i.e. the aim to achieve the full
potential of the research base in Europe in terms of number of researchers,
gender balance, attracting young researchers to the profession, etc.

Optimal exchange and circulation of knowledge, i.e. the aim to valorise
collaboration and mobility and optimise knowledge exchange without borders.
Indicators of mobility, such as barriers to or motives for mobility, provide

40 European Research Area and Innovation Committee (2015). ERAC Opinion on the European
Research Area Roadmap 2015-2020. Retrieved from:
https://data.consilium.europa.eu/doc/document/ST-1208-2015-INIT/en/pdf
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important insights into what makes for an attractive place to do research and
can also be used to monitor progress made with regard to attractiveness.

The elements of the MORE4 conceptual framework (marked in blue in Figure 2) were
primarily inspired by ERA Priority 3 ‘An Open Labour Market for Researchers’, but also drew
on the concepts covered by other ERA priorities:

Priority 1: More effective national research systems
Priority 4: Gender equality and gender mainstreaming in research (from a HEI
sector perspective)
Priority 5: Optimal circulation, access to and transfer to scientific knowledge
(from the perspective of intersectoral experiences in early career stages)

- Priority 6: International cooperation (from the perspectives of non-EU
recruitment to the EU and effects of global exchanges)

Links between the MORE4 conceptual framework and ERA priorities defined in the ERA
Roadmap 2015-2020 are indicated in grey in Figure 2 and marked as ‘legacy priorities’
(LP).

A few important additions have been introduced into the original MORE4 conceptual
framework developed at the outset of the study, with the aim of addressing the most recent
policy developments, namely the adoption of the 2020 Communication of the Commission
on a new ERA for Research and Innovation. It has been clarified that under this new
approach, policy focus has shifted from ‘realisation of the ERA’ to ‘strengthening of the
ERA’. In addition, links have been identified between the MORE4 conceptual framework
and following strategic objectives of the new ERA (indicated in orange in Figure 2):

Strategic objective 1: Prioritising investments and reforms

Strategic objective 2: Improving access to excellence

Strategic objective 3: Translating R&I results into the economy
- Strategic objective 4: Deepening the ERA

It should be noted that all of these new additions were incorporated into the MORE4
conceptual framework only during late stages of the study, which originally began in
December 2018 (almost two years before the Communication was adopted in September
2020). Accordingly, only Task 4 (reporting on the findings of policy-relevant comparative
analysis in the final study report) was guided by this updated and newly contextualised
conceptual framework.

The analytical part of this report (Part 2) is structured according to the conceptual
framework of the MORE4 study. More specifically, topics relating to doctoral training,
attractive career paths for researchers and working conditions are covered in Sections 4
to 7; findings on exchanges and circulation are presented in Sections 8 to 12; and study
findings on the attractiveness of the ERA to both EU and non-EU researchers, as well as
the policy instruments supporting progress in this field, are summarised in Section 13.
Each section begins with an introduction to the relevant concepts by presenting a summary
of key figures and findings from the comparative analysis. These findings are then situated
within the policy context and used to discuss policy-relevant questions.
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Figure 2: Conceptual framework in the policy context
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Part 2. Comparative and
policy-relevant analysis
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4. HUMAN RESOURCES: RESEARCHERS

Sociodemographics of researchers in Europe (EU28)
Researchers in HE sector (HC) Evolution in early career stages

Eurostat: PhD graduates per
2019 (MORE4): 1,000 population aged 25-29

1,429,763 a oo a

2016 (MORE3):

1.373.130 2014: 2017:
e ® 1.28 1.35
2012 (MORE2): ®
1,241,290 i . MORE4:

R1:10% R2:14% R3:45% R4:31%

Demographics career stages

Researchers in private sector

5190 of EU researchers are working Average | i
in the private sector in 2017 duration { sg i 53 | 7.7 :
before moving to | ] .
— next career stage | S :
+3 percentage points

compared to 2014 (Eurostat) Average age 34.8 41.9 48.5 56.1

of researchersin ;
this career stage : years .

i old
Gender balance Family situation
| ]
m‘ 75% of the 61% of the
PPy Py researchers o researchers
livein a have
60.5% couple children
of researchers A
are men 39.5%
of researchers
are women

Fields of science (ros)

ImErITe S

Natural Medical Social Engineering & Agricultural
sciences sciences sciences Technology Humanities sciences
21.8% 20.8% 22.4% 17.6% 14.0% 3.5%

Source: Based on MORE4 EU HE report (Section 5.1) and MORE4 Indicators report on researchers (based on
Eurostat data).
Note: For definitions of fields of science and research career stages see Annex 1.



4.1. Key findings

In the MORE4 Indicators report*' on researchers, a number of indicators on human
resources were developed on the basis of Eurostat data. Particularly relevant are those
concerning the total number of researchers, young researchers (PhD graduates),
researchers working in private industry, and gender differences (the last of these is also
discussed in detail in Section 14). Moreover, the population of the EU HE survey reflects
the demographics of researchers currently working in higher education institutions in
Europe. In this section, we summarise the key findings on the quantity of human resources
in EU HE sector.

On the number of researchers in general: slow progress is being made towards a more
knowledge-intensive Europe: the number of researchers is increasing, as well as the
relative number of researchers per 1,000 employees??,

The number of researchers (FTE) per 1,000 employees in the EU28 increased by
7% between 2014 and 2017, and has been increasing since 2000.

In 2017, there were 8.9 researchers (FTE) per 1,000 employees in the EU28.
The relative number ranges from 2.2 in Romania to 16.2 in Denmark. Europe
shows a fairly clear and persistent divide in this indicator: as in MORE3, we see
that the Nordic countries Denmark, Finland and Sweden have shares of 14-16
researchers per 1,000 employees. Most of the central Western European
countries have numbers of 9-10 (e.g. Austria, Belgium, France, Germany,
Ireland, Luxembourg, the Netherlands, Portugal and the UK). Slovenia is the only
Eastern European country with an equally high number of 9.0. The Southern
countries follow, with a relative number of 6.0 researchers per 1,000 employees
in Italy, 7.0 in Spain and 8.1 in Greece. Among the remaining new Member
States, the indicator value ranges from 2.2 in Romania (followed closely by
Cyprus with 2.5) to 7.4 in the Czech Republic.

In 2017, the EU28 had a higher relative number than the US (8.4), and a
significantly higher number than China (2.2). At the same time, the value for
EU28 was lower than those of Japan (10.1) and South Korea (13.7).

On researchers by sector of R&D performance: 51% of EU researchers work in the
private sector®3, although this share varies between Member States, from 19% to 72%.

The figure is relatively stable, with a 3pp increase compared with 2014, but wide
variation is found between Member States. The countries with the highest shares
of researchers in the private sector, as a proportion of the total number of
researchers, are Sweden (72%), the Netherlands (63%), and Austria, Hungary
and Slovenia (62% each). The lowest overall numbers are found in Latvia (19%),
Croatia (21%), Slovakia (22%) and Romania (25%). These shares depend on

41 pPMI, IDEA Consult & WIFO (2019). MORE4 - Support for continued data collection and analysis
concerning mobility patterns and career paths of researchers, Researcher Indicators report.
European Commission, DG Research and Innovation.

42 Based on Eurostat, Total R&D personnel (researchers) by sectors of performance, occupation and
sex (rd_p_persocc, occupation ‘researchers’ and unit ‘FTE’) and Employment and activity by sex
and age, total employed from 15 to 64 years in thousand persons (Ifsi_emp_a). Cf. indicator 1.1 in
the MORE4 Indicators report on researchers.

43 Based on Eurostat, Total R&D personnel (researchers) by sectors of performance, occupation and
sex (rd_p_persocc, occupation ‘researchers’, unit ‘FTE’, sector ‘business enterprise sector’). Cf.
indicator 1.6 in the MORE4 Indicators report on researchers.
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industry structures (low-tech versus medium- and high-tech industries, size of
companies, etc.) and changes, but also on established research and innovation
infrastructures, opportunities and incentives. Industry structures that are
dominated by small firms and established research systems are among the
reasons for the relatively low shares of private-sector researchers in many
Eastern Member States - but also Portugal and Greece have experienced low
shares of researchers in the private sector over long periods.

Over time, we can observe large increases in the share of private-sector
researchers in a number of Eastern Member States such as Bulgaria (from 14%
in 2009 to 27% in 2014 and 43% in 2017) and Poland (from 16% in 2009 to
32% in 2014 and 47% in 2017). Greece also achieved an increase from 17% to
30% (+13pp) in the period 2014-2017. These countries typically start from very
low shares of researchers in the private sector. This suggests that if the private
sector is developing towards more research-intensive processes, it also creates
opportunities for skilled personnel. Another reason for these shifts could,
however, be fewer opportunities in the public sector. Most countries with high
shares of researchers in the private sector, such as Sweden, Austria, Denmark,
France, Germany, Hungary, Malta, the Netherlands and Slovenia, already had
these high shares in 2014, and several of them even in 2009. An exception is
Ireland, where the share decreased by 11pp, from 64% to 53% between 2014
and 2017. This could in part be explained by a sharp decrease in business
enterprise R&D expenditure (BERD) in Ireland during this period: BERD intensity
was stable at around 1-1.1% of GDP in the post 2008-09 crisis period up until
2015, when a sharp decline to 0.85% of GDP occurred4.

The share of researchers in the private sector is significantly higher in the US
(71%), China (61%), Japan (74%) and South Korea (81%) compared with the
EU28 (51%).

On the number of young researchers: both the number of young PhD graduates per
1,000 population aged 25-29, and the total number of PhD graduates per 1,000 population
increased by 6% between 2014-2017.

In 2017, the EU average was 1.35 young PhD graduates per 1,000 population
aged 25-2945, and 0.27 PhD graduates (ISCED 6/8) per 1,000 population overall.
Even though the EU-level indicator increased by 6% compared with 2014, the
relative numbers have decreased in 20 of the 28 Member States. During the
period 2014-2017, the largest decreases were observed in Latvia (0.26 to 0.07,
-75%), Portugal (1.18 to 0.53, -55%), Croatia (0.28 to 0.15, -47%) and
Romania (0.60 to 0.32, -46%). The largest increases in the number of young
PhD graduates per 1,000 population aged 25-29 were registered in Greece (0.25
to 0.51, +105%), Luxembourg (0.46 to 0.95, +105%) and Malta (0.19 to 0.38,
+95%).

44 Jordan, D. & Fakd, P., RIO Country Report 2017: Ireland, EUR 29167 EN, Publications Office of
the European Union, Luxembourg, 2018, ISBN 978-92-79-81278-1, doi: 10.2760/646408,
JRC111329.

4> Based on Eurostat, Graduates (educ_uoe_grad01 from 2013, age class from 25 to 29 years,
ISCEDS8; educ_grad4 until 2012, age class from 25 to 29 years, ISCED6); Population statistics
(migr_pop1lctz, age class from 25 to 29 years). Cf. indicator 1.2 in the MORE4 Indicators report on
researchers.
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Overall, the pattern remains stable compared with 2014: the highest overall
numbers of young PhD graduates per 1,000 population in 2017 are found in the
UK (2.45), France (2.05) and Slovakia (2.04). More than one PhD graduate per
1,000 young inhabitants is also seen in Austria, Belgium, Denmark, Germany,
Ireland, Italy, the Netherlands and Slovenia, while all other countries have an
indicator value of less than 1. Bulgaria, Croatia, Cyprus, Finland, Latvia, Malta,
Poland and Romania have even fewer than 0.5 young PhD graduates per
thousand population in 2017.

- The total number of PhD graduates®® in Europe follows this trend, with an
increase of 6% between 2014 and 2017. For this indicator, however, there is an
increase in 13 of the 28 EU Member States. The largest growth rates can typically
be found in countries with small absolute numbers such as Cyprus (+54%), Malta
(+127%), or Luxembourg (+73%), but also in Spain (+84%). The largest
decrease is observed in Romania (-49%), Slovenia (-49%), Portugal (-46%) and
Latvia (-41%). In general, the increase of the number of PhD graduates in
Europe is partly explained by the better employment opportunities that come
with higher educational achievements. According to a 2019 OECD report,
employment rates continue to increase with further levels of tertiary education
attainment. On average across OECD countries, the employment rate is 82% for
adults with a short-cycle tertiary qualification, rising to 84% for those with a
Bachelor’s or equivalent degree, 88% with a Master’s or equivalent degree, and
92% with a doctoral or equivalent degree®’.

Romania, Cyprus, Latvia, Malta, Croatia and Poland are characterised to varying extents
by a combination of low shares of researchers, low shares of PhD graduates, and low shares
of new PhD graduates as a proportion of the young population. These countries are among
the lowest 10 for all three indicators. Bulgaria, Hungary, Italy and Greece have low figures
for two out of these three indicators.

On gender balance: overall, the relative number of female researchers per thousand
female employees is considerably lower than the total for both men and women. However,
as a proportion of the young population aged 25-29, both the relative number and the
increase in female young PhD graduates are similar to the overall total.

The relative number of female researchers per 1,000 female employees*® stood
at 5.5 FTE in the EU in 2017, which is considerably lower than the overall figure
of 8.9 (2017). The pace of increase is slow (1% between 2014 and 2017).

Denmark has the highest relative number, with 12.4 female FTE researchers per
1,000 female employees in 2017, followed by Greece and Portugal with around
8 female FTE per 1,000 female employees. The lowest numbers are observed in

46 Based on Eurostat, Graduates (educ_uoe_grad01 from 2013, ISCEDS8; educ_grad4 until 2012;
ISCEDG6) and Population statistics (migr_pop1lctz). Cf. indicator 1.3 in the MORE3 Indicators report
on researchers.

47 OECD (2019). Indicator A3. How does educational attainment affect participation in the labour
market? Retrieved from https://www.oecd-ilibrary.org/docserver/9572b9a6-
en.pdf?expires=16082912218&id=id&accname=guest&qchecksum=8A3FF13F7002C6191FC51B552D
6CDB4B

48 Excluding Finland and the UK, as breakdowns by gender is not available for these countries. Cf.
indicator 1.1 in the MORE4 Indicators report on researchers.
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Cyprus (1.9), Romania (2.3) and Malta (2.7). The indicator increases strongly
between 2014 and 2017 in Ireland (+34%), Denmark (+18%) and Bulgaria
(+14%).

Among the young population (25-29), the pattern for the relative number of
female PhD graduates* is similar to that for the total. The female indicator score
stood at 1.33 in 2017, with a small increase of 4% between 2014 and 2017.
Across a number of countries, patterns for female FTE researchers are similar to
those for researchers overall: the highest numbers are observed in the UK
(2.25), Slovakia (2.08) and Germany (1.87), while the lowest shares are in
Latvia (0.07), Cyprus (0.11) and Croatia (0.31).

Comparing the share of young female PhD graduates to the total share of female
researchers thus indicates that in the early career stages female researchers are better
represented.

On gender equality: there is an overall improvement in the representation of women in
grade A positions®® in all Member States, but they remain under-represented in all
countries. 26% of all grade A positions are occupied by women, and the proportion of
women on scientific boards is 31% in 2017. These indicators on gender equality are
discussed in detail in Section 14.

4.2. EU policy aims and implications of MORE4 findings

In previous decades, policy lines were set out to make Europe the most dynamic and
competitive knowledge economy in the world. These include the development of the
European Research Area and commitment to the 3% objective for R&D expenditure. The
2000 Communication on the ERA emphasised the need for more abundant and more mobile
human resources®!. In the years following this Communication, the European Council
repeatedly endorsed the ERA and emphasised the potential shortage of human resources
in R&D. This challenge was also identified and warned against in the context of the 3%
objective: the Communication on ‘More Research for Europe - towards 3% of GDP’>2
warned against the risk that a lack of sufficient human resources in R&D would constitute
a bottleneck to the attainment of the 3% objective. The increased attention given to human
resources for R&D since 2000 is also linked to parallel policy lines on the labour market
and working conditions in general, which emphasise the development of human capital and
lifelong learning among other aims.

The recent 2020 Communication on the ERA>3 confirms the importance of R&D investments
and the need to attract and retain talented researchers to support knowledge diffusion

49 Based on Eurostat, Graduates (educ_uoe_grad01 from 2013, age class from 25 to 29 years,
ISCEDS8; educ_grad4 until 2012, age class from 25 to 29 years, ISCED®6). Cf. indicator 1.2 in the
MORE4 Indicators report on researchers.

50 Grade A positions - equivalent to full professors in most countries.

51 Commission of the European Communities (2000). Communication from the Commission to the
Council, the European Parliament, the Economic and Social Committee and the Committee of the
Regions. Towards a European Research Area.

52 Commission of the European Communities (2002). Communication on the collection and use of
expertise by the Commission: Principles and guidelines. “Improving the knowledge base for better
policies”.

53 European Commission (2020). Communication. A new ERA for Research and Innovation.
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across the EU. In this, it strongly emphasises the priority of strengthening national and
European R&I systems, as well as the interplay between them, through investments and
reforms. In addition, it emphasises the need to improve access to excellence and broaden
talent capacity, e.g. by supporting mobility.

In the same policy context of the full deployment of research capacity in Europe, the
inclusion of women in the research profession, at all stages and in all sectors and
disciplines, is high on the agenda. It is an ERA objective to “foster scientific excellence by
fully utilising gender diversity and equality and avoiding an indefensible waste of talent”.
Under the priority of deepening the ERA, the new ERA Communication>* reaffirms the
importance of gender equality to the strengthening of R&I potential in Europe.

These goals have created a context in which an increasing number of researchers are
needed in Europe, together with the full exploitation of the potential of human capital,
independent of sector, geographical location or gender. The main policy goals relating to
the topics in this section are thus:

- Quantity of researchers: ensure a sufficient number of researchers at all
career stages, and in all fields and sectors, so as to exploit the full potential of
the human capital in Europe to the benefit of the European knowledge economy.

- Gender equality among researchers: ensure the balanced representation of
women in research, at all career stages, and in all fields and sectors, so as to
exploit the full potential of the human capital in Europe to the benefit of the
European knowledge economy.

However, perceptions of difficult working conditions or career paths may lead people
interested in a research career towards other fields or sectors instead. Continuous efforts
are therefore required to improve the attractiveness of working conditions and career paths
for researchers in Europe, in order to develop the profession’s full potential. Over the
following paragraphs, we discuss this from the point of view of the number of researchers.
Topics that relate more to the effects of training, career paths and working conditions are
discussed in detail in Sections 5, 6 and 7. Section 14 focuses specifically on topics relating
to gender equality.

What lessons can be drawn in relation to these policy aims from MORE4’s key findings on
the number of researchers and gender balance?

The MORE4 analysis does indeed show an increase in the number of researchers in
the higher education sector from 1.2 to 1.4 million between 2009 and 2016 (based on the
Eurostat total).

It is, however, equally important that researchers find their way to career paths outside
academia. Important indicators for this are the number of PhD graduates (overall stock of
researchers for all sectors) and the number of researchers already working in private
industry.

>4 European Commission (2020). Communication. A new ERA for Research and Innovation.
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Analysis of Eurostat data reveals that the total number of PhD graduates® in
Europe shows a general positive trend. This suggests that the number of
researchers in Europe can potentially grow at a relatively fast pace compared
with growth in overall employment, increasing the number of researchers relative
to the total workforce. This depends, however, on attractive training and careers
in both academic and industry research settings (see Section 4 on PhD training
and Section 6 on research careers).

In terms of the proportion of researchers working in the private sector>®
between 2014 and 2017, Eurostat data also indicate a small increase from 48%
to 51%. This is, however, considerable given the overall rate of growth in
researcher stock. This type of indicator is not expected to fluctuate or evolve
significantly, and will need to be monitored in the longer run to determine the
effect of policy actions and external factors such as the COVID-19 pandemic. As
in the previous MORE reports, we continue to observe large differences between
countries that relate to the economic structure and research intensity in
individual Member States. Policy initiatives to promote attractive career paths in
industry research settings will thus need to take into account this diversity in
national contexts by allowing sufficiently flexible approaches. The issue of
intersectoral mobility and exchange is discussed in further detail in Section 12.

With regard to gender balance, the MORE4 EU HE survey data>’ show a persistent pattern
of gender imbalance, particularly in later career stages, with women making up just 28%
of R4 researchers, corresponding with the 26% of Grade A positions in HEI occupied by
women in 2017. A ‘glass ceiling’ still impedes women from reaching higher positions,
although wide variations can be seen between countries. The fact that a more equal
balance exists among early career stages could either be an indication of improvements in
the future, or further evidence of the glass ceiling at which female researchers drop out
before they reach R3 or R4 career stages. Progress has, however, been observed and
further improvements are expected, although at a slow pace, given the nature of the
research systems and index. This positive development can already be seen from the
Eurostat indicators and ERA Progress Report 201838, According to the latter source, the
average EU28 score for the headline indicator ‘Share of women in Grade A positions in the
higher education sector’ has moved up from 23% in 2014 to 24% in 2016 (compound
annual growth rate = 1%). As mentioned above, gender equality will be discussed in
greater detail in Section 14.

55 Based on Eurostat, Graduates (educ_uoe_grad from 2013, educ_grad until 2012) and Population
statistics (migr_pop1lctz). Cf. indicator 1.3 in the MORE3 Indicators report on researchers.

56 Based on Eurostat, Total R&D personnel (researchers) by sectors of performance, occupation and
sex (rd_p_persocc, occupation ‘researchers’, unit ‘FTE’, sector ‘business enterprise sector’). Cf.
indicator 1.6 in the MORE4 Indicators report on researchers.

57 PPMI, IDEA Consult & WIFO (2019). MORE4 - Support for continued data collection and analysis
concerning mobility patterns and career paths of researchers, EU Higher Education Report.
European Commission, DG Research and Innovation.

58 European Commission (2018). ERA Progress Report. Data gathering and information for the 2018
ERA monitoring - Technical Report. Retrieved from
https://ec.europa.eu/info/sites/info/files/research_and_innovation/era/era_progress_report_2018-
technical.pdf



EU-level and national policy instruments

The discussion above confirms that socio-demographic indicators change at a slow pace
and that, despite mainly positive trends in the number of researchers, young researchers,
researchers in private industry and gender balance, continuous efforts are needed to
support the further realisation of structural changes and at the same time take into account
the wide variation between national R&I systems in Europe.

Policy instruments that address the attractiveness of training, working conditions and
career paths for researchers in Europe will have an impact on the number of researchers
choosing and remaining in a research career in Europe. These instruments are discussed
in Sections 5, 6 and 7, which cover PhD training, career paths and working conditions,
respectively. Research careers in industry settings and intersectoral collaboration are
discussed in Section 12. Section 14 focuses on policies aimed at improving gender
equality, and the needs that have been identified in this respect.
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5. HUMAN RESOURCES: PHD TRAINING

Human resources: PhD training

Share of PhDs among researchers Evolution in PhD graduates (Eurostat)

Annual growth rate of 1.3%0
between 2013 and 2018

2016: 90.5%
‘0 2019: 91.9% U

3 supervision structures

2019 (2016)

m Doctoral school B Supervisory committee m Single researcher

Transferable skills

Share of researchers receiving training in transferable skills during PhD: 32%b0

ptifiiied
| | | |

Research skills Ethics Proposal writing Entrepreneurship
88.9% 48.1% 46.4% 19.7%

Source: Based on MORE4 EU HE report (Section 5.2) and MORE4 Indicators report on researchers (based on
Eurostat data)

This section reports MORE4's key findings in relation to PhD training at EU and global level,
specifically PhD graduation rates, the organisation and structure of PhD training, the
content of PhD training (mainly in terms of transferable skills), as well as PhD candidates’
views on innovative principles for doctoral training.

63



5.1. Key findings>°

Share of researchers currently enrolled in a PhD programme or already holding
a PhD

By career
EU28 total stage By FOS By gender

R1: 89.7% MED: 87.4% F: 89.1%
2012 (n=9,016) 90.5% R2: 90.4% NAT: 91.9% M: 91.3%

R3.92.0% SOC: 91.0%

R4: 91.1%

R1: 72.5% MED: 92.9% F: 90.9%

R2: 94.3% NAT: 92.6% M: 92.6%
2016 (n=9,412) 91.9%

R3. 95.6% SOC: 90.6%

R4: 95.2%

R1: 80.3% MED: 90.0% F: 92.5%

R2: 92.5% NAT: 93.4% M: 91.3%
2019 (n=8,420) 91.7%

R3. 92.2% SOC: 91.1%

R4: 94.5%

Source: MORE4 EU HE survey (2019), MORE3 EU HE survey (2016) and MORE2 EU HE survey (2012)

Note:
Based on question 25: “Are you currently working on a PhD or are you enrolled in a doctoral
programme?” and question 9: “Please indicate below all higher education (=post-secondary)
diplomas/degrees you have obtained so far and their details.”

In 2018, almost 772,000 (2014: 738,000) students participated in doctoral training in the
EU28%C. The number of PhD graduates per 1,000 inhabitants aged 25-34°%! in the EU28 has
risen from 1.9 in 2013 to 2.1 in 2018 (see also Section 4 for a more detailed elaboration).

Globally, PhD training remains the main point of entry into research careers, with 92% of
academic researchers currently working in the EU (see table above), and 88% of the Global
survey sample of researchers currently working outside the EU, holding a PhD or
participating in PhD training.®? As a consequence, the quality and content of PhD training
matters (i) in order to attract researchers into research careers when they face a decision
between pursuing research or other labour market options; (ii) to attract talented
researchers from abroad, as there is international mobility of talented students looking for
the best training (see Section 8 on PhD mobility); and (iii) for the outcomes of research
activity, such as scientific productivity in the EU, industry research performance and wider

59 Due to the often unchanged nature of the results and the continuing policy relevance of the
topics raised, also in light of the new ERA communication 2020, several parts of this text are
unchanged with respect to the MORE3 study.

60 Based on Eurostat, Students enrolled in tertiary education by education level, programme
orientation, sex, type of institution and intensity of participation (EDUC_UOE_ENRTO01)

61 Based on Eurostat, Graduates (educ_uoe_grad06) and Population on 1 January by age and sex
(demo_pjan).

62 On this point, also see Ates, G., Brechelmacher, A., ‘Academic career paths’. In: Work Situation,
Views and Activities of the Academic Professions: Findings of a Survey in Twelve European
Countries, Teichler, U. & EHbhle, .A. (eds.), 13-35, 2012. In some countries, such as with
Germany’s “Habilitation”, further qualifications after the PhD are required to successfully enter an
academic career.

64



societal goals potentially affected by PhD training. Transformative R&I is at the centre of
the new ERA Communication, and PhD training can contribute significantly towards
meeting the objectives set - for example, with respect to tackling the twin transition
(digitalisation and greening the economy). In spite of this universal role of the PhD, training
structures and content differ considerably within the EU, as well as between the EU as a
whole and non-EU regions or countries such as the US, as also previously observed in the
MORE3 study.

First, in terms of the structure of PhD training (Figure 3), PhD candidates in the EU as
a whole state that they are predominantly supervised by a single researcher (60%).
Supervisory committees (28%) or doctoral schools (12%) remain a minority. Based on our
sample of researchers in the Global survey®, 62% of PhD graduates in the US were
embedded in a doctoral school, with only 9% supervised by a single researcher®* . Within
the EU, structures also vary widely, with single-researcher supervision very commonplace
in the Poland (approx. 80% of the respondents obtained their PhD in this setting) and
much less so in Norway (approx. 26%). Doctoral schools are most common in Denmark
(40%), Hungary and Norway (38% each), but non-existent in our sample in Ireland,
Switzerland and Poland. In comparison to MORE3, there are only minor changes at EU-
level, which are within the margin of error. At country level, there are larger changes;
however, the study did not involve a network of national country experts to explain recent
developments regarding PhD-students. The R1 sample population is also the population
subject to the most change between different editions of the MORE surveys.

In data not shown here in the final report (but contained in the EU and Global Survey),
PhD-students were also asked about more detailed characteristics of their PhD-studies.
Transparent and accountable procedures for admission, supervision, evaluation and career
development are, according to this additional information, more common in the Anglo-
Saxon and Nordic system (with the exception of Malta) than in the Southern (except
Greece) and Continental systems. The countries in which the lowest shares of PhD
candidates perceived procedures as transparent and accountable were Luxembourg (9%),
Switzerland (20%), Germany (21%), and Slovakia (21%). Joint doctorates are much more
common among researchers currently working in the EU (31%) than in the non-
representative sample of researchers working outside the EU, reflecting the rich diversity
of EU doctoral programmes.

Second, in terms of the content of PhD training (Figure 4) other than the core academic
specialisation in a research field, we see that while 86% of EU researchers think that
transferable skills have an important influence on career progression, only 32% of PhD
candidates in the EU receive training in transferable skills such as research skills, people
and project management. Within the EU, there are large differences between countries
regarding the share of young researchers receiving training in such transferable skills.
Countries such as Lithuania, Bulgaria, Germany and Poland show low levels of PhD
candidates stating that they have received training in transferable skills during their PhD.
On the other hand, in Romania, Hungary, Denmark and Italy, the share of PhD candidates

63 pPMI, IDEA Consult & WIFO (2020). MORE4 - Support for continued data collection and analysis
concerning mobility patterns and career paths of researchers, Global Survey Report. European
Commission, DG Research and Innovation.

64 Details on PhD supervision structures for researchers currently working outside the EU are
reported in the MORE4 Global Survey.



who state that training in transferable skills forms a part of their PhD training is relatively
high.

Training in transferable skills focuses on skills more closely related to core research
activities, such as research skills, communication and presentation skills, decision making
and problem solving, and critical and autonomous thinking (>80%). Skills such as
engagement with society, IPR, negotiation and entrepreneurship are less frequently part
of transferable skills training (<40%). Among the Global survey sample of researchers,
while researchers who graduated in a non-EU country have on average received more
training in transferable skills, the same pattern of skills taught prevails. Researchers who
graduated from a US institution are more likely to have received training in transferable
skills; however, training in entrepreneurship and IPR is even slightly lower in the US than
in the EU. This may be explained by US PhD programmes focusing on excellence in basic
research®>.

A more detailed analysis of how PhD training looks in individual EU countries is provided in
the MORE4 EU HE survey®®. For example, there is wide variation between countries with
respect to international networking as a part of PhD training, with 77% of PhD candidates
in Romania declaring that they have developed international networks, compared with only
17% of PhD candidates in the UK.

65 The US-American higher education system is overall very heterogeneous, with low-quality
institutions operating alongside top institutions. Our results seem to reflect respondents working at
high-quality institutions, as international mobility to low-quality institutions is probably low.
However, in terms of attractiveness and of asymmetric mobility of EU researchers towards US
research universities, it is precisely these high-quality US institutions which are interesting as a
benchmark for the EU’s ambitions.

66 pPMI, IDEA Consult & WIFO (2019). MORE4 - Support for continued data collection and analysis
concerning mobility patterns and career paths of researchers, EU Higher Education Report.
European Commission, DG Research and Innovation.
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Figure 3: PhD supervision structures by country, researchers working inside the
EU
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Source: MORE4 EU HE Survey (2019) and MORE3 EU HE survey (2016) - Figure 13 in MORE4 EU HE report

Notes:
Only R1 PhD candidates and R2 PhD holders.
Possible answers were that PhD supervision was undertaken by just one senior researcher, by a
supervisory committee, embedded in a doctoral school, or took another form.
Based on question 48: “How would you describe your PhD in terms of supervision structure?”
(2019: n=1,843; 2016: n=2,786)

Third, the results with regard to the composition of training in transferable skills are in line
with what PhD candidates think is important in their PhD training: research
excellence is foremost (90%), and attractive working conditions for research (88%; e.g.
research independence, career perspectives). Intersectoral collaboration and industry
funding are least valued - at odds not only with the principles for innovative doctoral
training, but also with the goals stated in the new ERA Communication for greater
intersectoral mobility to provide outside career options and boost the valorisation of
research results. PhD candidates’ expectations are more likely to focus on remaining in
(academic) research; thus, they perhaps place less value on skills more necessary outside
the academic sector. Among different fields of science, the highest share of PhD candidates
co-funded by industry is unsurprisingly found in Engineering (12%), where there is strong
industry interest. This is followed by Agriculture (7%), while it is lowest in Social Sciences
(3%). On average, heterogeneity across the EU is less pronounced in terms of co-funding
than it is in relation to the structure and content of PhD studies. This points towards a
more unified perception of early-stage researchers and what matters with respect to PhD
training, contrasting with real and significant heterogeneity in terms of actual PhD training.
17% of R1 and 11% of R2 researchers are aware of the principles for innovative doctoral
training -still very low, but an increase of 8 percentage points among R1 researchers
compared with MORE3.
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Figure 4: Share of researchers receiving training in transferable skills during their

PhD,

by country of graduation
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Source: MORE4 EU HE survey (2019) and MORE3 EU HE Survey (2016) - Figure 16 in MORE3 EU HE report

Notes:

Only R1 PhD candidates and R2 PhD holders.

Fewer than 30 observations were made in Cyprus, Greece, Iceland, Malta. These countries are, therefore
not displayed in the graph.

Share of researchers receiving training in transferable skills by country of PhD (i.e. the country in which
the researcher obtained a PhD, or is currently enrolled in a PhD programme).

Based on question 50: “Which of the following statements are applicable to your PhD training?”

(2019: n=1,936; 2016: n=2,810)
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5.2. EU policy aims and implications of MORE4 findings

The policy context for PhD training in the EU is characterised by a variety of policy aims
emanating, for example, from the Council Conclusions on young researchers, the EU
innovative doctoral training principles, and the four ERA priorities from the recent
Communication on the new ERA:

Quantity of researchers trained at PhD level: industry requires more
researchers, not only because international competition is increasingly based on
R&D and innovation, but also because it is becoming harder to originate new
ideas, leading to declining R&D productivity®’”. The twin green and digital
transition will require substantial research efforts. PhD studies hence need to be
attractive in order to draw in growing numbers of talented students against the
backdrop of an overall decline in the number of students in several countries of
the EU.

Quality of PhD studies: worldwide competition for the most talented
researchers®® requires that PhD training programmes in the EU must be
attractive enough to entice the best talents, ensuring brain circulation rather
than brain drain. High-quality PhD training is a pillar for later research excellence,
which is linked to both economic competitiveness and meeting societal
challenges.

Content of PhD training: higher demand for PhDs by industry, and the
pyramidal nature of career options in academia, require that options for PhD
candidates should be kept broad. PhD studies need to ensure that general and
transferable skills are part of the curriculum, to equip students for changing
expectations in terms of career paths outside academia.

Composition of the student body: without gender equality in PhD training, it
is unlikely that gender equality among researchers will ever be achieved. This is
equally true for the representation of students from disadvantaged social
backgrounds. Both gender equality and greater inclusiveness feed back into the
goal of quantity of researchers. These issues will be further addressed in section
14.

In terms of policies to achieve these aims, there are EU-level funding instruments such as
the MSCA co-funding of structured PhD training, but also a variety of guidelines and
principles for doctoral training (the Salzburg Principles and Innovative Doctoral Training
Principles, see Box 10) which universities or Member States can draw upon to improve
doctoral training.

67 R&D productivity appears to be falling in several industries, as it is “getting harder to find ideas”.
For example, it now takes 18 times as many researchers to double the computing power of
microtransistors every two years as it did in 1970 (Moore’s Law). See Bloom, N., Jones, C.I., Van
Reenen, J. & Webb, M. ‘Are Ideas Getting Harder to Find?’ Working Paper N. 23782. National
Bureau of Economic Research, September 2017.

68 Hunter, R.S., Oswald, A.J. & Charlton, B.G. (2009). ‘The Elite Brain Drain*’. The Economic
Journal 119, no. 538: F231-F251.
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Box 11: Seven principles for innovative doctoral training

In 2005, the European University Association (EUA) conducted the Doctoral Programme project®®,
which led to the Salzburg conference and the 10 Salzburg Principles’® (reproduced in the Bergen
declaration), which provide the basis for the reforms of doctoral education in Europe. These
principles reflected the key role of doctoral programmes and research training in the Bologna
process. They were further developed into the Salzburg Recommendations II (2010)7!. The
European Commission consequently used this basis, together with good practices in the Member
States and Marie Curie experiences, to develop its seven ‘Innovative Doctoral Training
Principles’’? in the framework of the ERA:

1. Research excellence

Striving for excellent research is fundamental to all doctoral education, and from this all other
elements flow. Academic standards set via peer review procedures and research environments
representing a critical mass are required. The new academic generation should be trained to
become creative, critical and autonomous intellectual risk takers, pushing the boundaries of
frontier research.

2. Attractive institutional environment

Doctoral candidates should find good working conditions to empower them to become independent
researchers taking responsibility at an early stage for the scope, direction and progress of their
project. These should include career development opportunities, in line with the European Charter
for Researchers and the Code of Conduct for the Recruitment of Researchers.

3. Interdisciplinary research options

Doctoral training must be embedded in an open research environment and culture to ensure that
any appropriate opportunities for cross-fertilisation between disciplines can foster the necessary
breadth and interdisciplinary approach.

4. Exposure to industry and other relevant employment sectors

The term 'industry' is used in the widest sense, including all fields of future workplaces and public
engagement, from industry to business, government, NGQO'’s, charities and cultural institutions
(e.g. museums). This can include placements during research training; shared funding;
involvement of non-academics from relevant industries in informing/delivering teaching and
supervision; promoting financial contributions from relevant industries into doctoral programmes;

69 European University Association (2007). Doctoral Programmes in Europe’s Universities:
Achievements and Challenges. Retrieved from
http://www.eua.be/eua-work-and-policy-area/research-and-innovation/doctoral-
education/doctoral-programmes-project/

70 European University Association (2005). Salzburg 2005 - Conclusions and Recommendations.
Retrieved from

http://www.eua.be/eua/jsp/en/upload/Salzburg Conclusions.1108990538850.pdf

71 European University Association (2010). Salzburg II - Recommendations. Retrieved from
http://www.eua.be/Libraries/Publications homepage list/Salzburg II Recommendations. sflb.ashx
72 Based on the "Report of Mapping Exercise on Doctoral Training in Europe: Towards a common
approach" of 27 June 2011(final), adopted by the ERA Steering Group on Human Resources and
Mobility. The seven principles were defined with the help of experts from university associations;
industry and funding organisations.
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fostering alumni networks that can support the candidate (for example mentoring schemes) and
the programme; and a wide array of people/technology/knowledge transfer activities.

5. International networking

Doctoral training should provide opportunities for international networking, e.g. through
collaborative research, co-tutelle, dual and joint degrees. Mobility should be encouraged, be it
through conferences, short research visits and secondments, or longer stays abroad.

6. Transferable skills training

“Transferable skills are skills learned in one context (for example research) that are useful in
another (for example future employment whether that is in research, business etc.). They enable
subject- and research-related skills to be applied and developed effectively. Transferable skills
may be acquired through training or through work experience”. It is essential to ensure that
enough researchers have the skills demanded by the knowledge-based economy. Examples include
communication, teamwork, entrepreneurship, project management, IPR, ethics, standardisation,
etc.

Business should also be more involved in curriculum development and doctoral training so that
researchers’ skills better match industry needs, building on the work of the University Business
Forum and the outcomes of the EUA DOC-CAREERS project. Good examples exist of
interdisciplinary approaches in universities that bring together skills, ranging from research to
financial and business skills, creativity and design to intercultural skills.

7. Quality assurance

Accountability procedures must be established with regard to the research base of doctoral
education. For this reason, they should be developed separately from quality assurance in the first
and second cycle. The goal of quality assurance in doctoral education should be to enhance the
quality of the research environment as well as promoting transparent and accountable procedures
for topics such as admission, supervision, awarding the doctorate degree and career development.
It is important to stress that this is not about the quality assurance of the PhD itself, but rather
the process or life cycle, from recruitment to graduation.

The ‘Principles for Innovative Doctoral Training’ were endorsed by the EU Council of Ministers in
their conclusions on the modernisation of higher education on 28/29 November 2011, and by the
ERA Standing Group on Human Resources and Mobility”3.

73 Report of the ERA Steering Group Human Resources and Mobility (ERA SGHRM): Using the
Principles for Innovative Doctoral Training as a Tool for Guiding Reforms of Doctoral Education in
Europe.
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Source: Report of Mapping Exercise on Doctoral Training in Europe: Towards a common approach (2011) and
IDEA Consult and Cheps (2011) Exploration of the implementation of the Principles for Innovative Doctoral
Training in Europe, Final report.

The 2011 study to explore the acceptance and implementation of the Innovative Doctoral
Training Principles (IDTP) in European institutions’* concluded that there is an important
interplay between these seven principles. This was recognised in the adoption paper of the
SGHRM7”>, European stakeholders of doctoral education, which considers “research
excellence” based on internal “quality assurance” and the “attractiveness of the
institutional environment” as core elements that should form the basis for every doctoral
training offered. Exposure to industry and other relevant employment sectors,
interdisciplinary research options, international networking and transferable skills are seen
as complementary but nonetheless important principles influencing the success of doctoral
training and the future careers of doctoral candidates. These principles are linked, among
other things, to disciplinary demands, considerations relating to the candidate’s specific
research topic, or special features of the doctoral programme. The interplay between these
principles is further influenced by the economic conditions and structure of the Member
States, the regulatory stability and legal framework of doctoral education, the academic
culture (national traditions, disciplinary cultures etc.), and by the sustainability of funding
provided to universities.

What lessons can be drawn in relation to these policy aims from MORE4’s key findings on
PhD mobility?

On a positive note, the known strength of the diversity of EU doctoral programmes is also
reflected in our survey data on joint degrees and PhD studies, which are seen as focusing
on the advancement of knowledge through original research, in line with the core mission
of PhD studies’®. However, comparison with the Innovative Doctoral Training Principles
(IDTP) indicates several areas of potential improvement.”” The high level of single-
researcher supervision and country heterogeneity with respect to the transparency and
accountability of procedures for admission, supervision, evaluation and career
development, indicate that there is room for the further professionalisation of PhD training
in the EU. This could occur, for example, through the introduction of more structured PhD
training. While other sources document significant progress in reforming doctoral education
in Europe, MORE4 survey data point to the ongoing need for reform.”8

As such, doctoral schools or programmes require a critical mass in terms of research
activity; the introduction of more structured training could also lead to wider reforms within
universities, e.g. in terms of profile building or the allocation of funding. Institutional
transformation is also an objective of the new ERA Communication. A more structured
programme that brings together a larger number of PhD candidates would also provide

74 IDEA Consult and Cheps (2011) Exploration of the implementation of the Principles for
Innovative Doctoral Training in Europe, Final report.

75 Report of the ERA Standing Group on Human Resources and Mobility (ERA SGHRM), Retrieved
from

https://cdn5.euraxess.org/sites/default/files/principles for innovative doctoral training.pdf

76 Training in creative, critical and autonomous thinking seems to be relatively high, as called for
by the Council Conclusions on measures to support early stage researchers.

77 Only approximately 10% of PhD candidates are aware of the Innovative Doctoral Training
Principles.

78 Report of the ERA Standing Group on Human Resources and Mobility (ERA SGHRM), Retrieved
from
https://cdn5.euraxess.org/sites/default/files/principles_for_innovative_doctoral_training.pdf
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more competition between students, allowing for earlier selection - so that students can
see early on whether a career in research is likely, or whether alternative career paths are
more appropriate.

Furthermore, more structured training would also facilitate the introduction of more
interdisciplinary training and the development of transferable skills through taught courses,
as well as allowing more international collaboration. The increase in administrative capacity
that should accompany more structured training would also make it easier to conclude
international exchange programmes, such as short-term PhD mobility. Structured training
programmes or doctoral schools would also enable transparent recruitment policies, which
could take into account criteria such as international recruitment, gender equality and
social background, as indicated in the follow-up to the Salzburg Recommendations
(Salzburg II Recommendations).

Intersectoral mobility also has an important role to play with respect to early-career
researchers. The notion that doctoral programmes need to be adapted to the needs of an
employment market that extends beyond academia is a view increasingly shared among
stakeholders and policy makers. In this sense, the Salzburg II Recommendations and the
Principles for Innovative Doctoral Training are paradigmatic. According to these, “"Doctoral
programmes should seek to offer geographical as well as interdisciplinary and intersectoral
mobility and international collaboration within an integrated framework of cooperation
between universities and other partners.” In a similar vein, the Council conclusions on
'Measures to support early stage researchers, raise the attractiveness of scientific careers
and foster investment in human potential in research and development’ also explicitly
stress the need to support early-stage researchers in their careers by promoting
intersectoral mobility, dual-career opportunities and PhD training in collaboration with
industry, among others”?. These aims were reiterated by the ERA Communication 2020.

While the Salzburg Principles recognise that doctoral training must increasingly meet the
needs of an employment market that is wider than academia, and the IDTP call for
exposure to industry in various ways, both PhD candidates’ perceptions of what is
important in PhD training, and their actual training, indicate that training content which is
further away from the core research specialisation, such as opportunities for intersectoral
mobility or exposure to industry, is less valued®. While structured training would also make
it easier to draw up programmes for industry-science mobility, more research is needed to
illuminate the tension between the demands of academic excellence in basic research
(requiring specialisation in research), and the acquisition of broader skills or more applied
industry experience to keep labour market options open. Studies point to disincentives to
engaging in applied research prior to tenure, due to the fact that early-stage researchers
are assessed on the excellence of their publication output, which is usually harder to
achieve by engaging in applied problem-solving. Such problems are less general, and

79 Council of the European Union (2016). Draft Council conclusions on '‘Measures to support early
stage researchers, raise the attractiveness of scientific careers and foster investment in human
potential in research and development’ Retrieved from
http://data.consilium.europa.eu/doc/document/ST-14301-2016-INIT/en/pdf.

80 Tt is also interesting to note that researchers working in the EU with a US PhD value above all
research excellence and working conditions for research as guiding principles of doctoral training,
while entrepreneurship and IPR issues are valued even less on average than in the EU.
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hence less publishable in the top basic research journals®'. Of course, there are exceptions
to this, when industry is very close to basic research, e.g. in pharmaceuticals.

Potential ways to ease this tension could consist of increasing the provision of different
types of PhD programmes: those preparing candidates for academic basic research, and
others oriented towards working in industry, as practiced in Denmark®?, for instance, or by
the European Industrial Doctorates (EID) in the framework of the MSCA Innovative Training
Networks (ITN).

This does not mean that basic research-oriented PhD programmes will no longer offer
taught courses to prepare PhD candidates for engagement with society, or for
entrepreneurship: there are instances in which basic research leads to discoveries that can
(only) be commercialised by the researchers behind the discovery.83 Career development
opportunities can also be part of basic research-oriented PhD programmes. However,
intersectoral mobility during PhD training and work on applied problems is easier in
industry PhD programmes, followed by quick labour market transitions from PhD training
to industry research. Industry-oriented PhD programmes could also involve business in
curriculum development, as suggested by the IDTP to reduce skill mismatch. Furthermore,
the design and execution of industry-oriented PhDs could benefit from the key
characteristics of MBA programmes, including exposure to specific industries or regions,
interaction with business leaders or use of the case method or hands-on training.

However, offering different types of PhDs clearly requires further research and evaluation
of existing programmes such as those in Denmark. Evaluation of EIDs has shown that they
are almost exclusively set up in engineering and information sciences, which are closer to
industry than certain basic natural sciences, for example.®* Moreover, EID fellows were
usually already interested in industry before they began a PhD. While their career prospects
have usually improved due to the high quality of the EID and their networks, the overall
effect of such schemes in terms of their aim of increasing exposure to industry or interest
in careers in industrial research remains unclear. Other examples exist at national level,
such as the COMET funding programme by the Austrian research promotion agency FFG.
This funds research cooperation between firms and research institutions, including
universities, by funding research centres at which both industry and academic researchers
work together, and where pre-docs work. Thus, pre-docs obtain early industry exposure
and get to see what working in industry is like. This could also be a way to boost overall
research funding, link science and business, and open up avenues for PhD students. This
could be particularly interesting for countries with low levels of business-science
cooperation, or with very low interest by academics in industry exposure, as well as low
research funding (e.g. Spain, Italy).

81 Thursby, M., Thursby, J. & Gupta-Mukherjee, S. ‘Are There Real Effects of Licensing on Academic
Research? A Life Cycle View’. Journal of Economic Behavior & Organization, Academic Science and
Entrepreneurship: Dual engines of growth, 63, no. 4 (August 2007): 577-98.

82 See, for example, the Danish programme on industrial PhDs,
https://innovationsfonden.dk/en/application/erhvervsphd.

83 Zucker star scientists in commercialisation of academic research.

84 There is an example in Germany for the funding of stronger practical orientation in doctoral
education at German universities in the Humanities, Cultural Studies and Social Sciences
https://www.volkswagenstiftung.de/en/funding/humanities-cultural-studies-social-sciences-and-
professional-practice-in-graduate-education
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EU-level and national policy instruments

Given the findings of MORE4 on the relatively low prominence of structured training
programmes, EU co-funding of graduate schools or doctoral programmes (as carried out,
for instance, through the MSCA co-funding initiative or via the ESIF) certainly addresses
important issues in the ERA. Co-funding helps to cover the fixed cost of establishing
structured PhD training and the necessary conditions, such as transparent recruitment
policies in line with EU policy objectives, research excellence and gender equality, among
others. Given the relatively low levels of structured training in many EU countries,
increasing the budget for MSCA co-funding of doctoral programmes could be investigated.

With regard to industry doctorates or initiatives to broaden the skills acquired through
doctoral training, the low success rates among applications to EIDs would speak in favour
of increasing the budget of this action®. An increase in the number of industry-oriented
PhD programmes could also make it easier for applications to succeed from universities
that are not at the forefront of basic research, and are more likely to be in economically
poorer EU countries. This could boost equity within the ERA and contribute to a
convergence, rather than divergence in research excellence among EU countries, as
opening up labour markets for researchers always runs the risk of triggering processes of
concentration of the most talented researchers to the most attractive places to carry out
research. Widening is also a clear objective of the new priorities in the ERA Communication.
Partnering with companies to set up industry PhD programmes in ‘catching-up’ countries
could also help these firms to assess the potential added value of qualified workers with
advanced research skills, potentially increasing innovation activities.8 However, industry
doctorates may not help to boost excellence in basic research.

Returning to reforming PhD training more generally, not just with respect to industry
doctorates, further reforms at national level are a necessary complement to efforts at EU
level. Improved doctoral training can be regarded as a key feature of countries’ efforts to
improve the effectiveness of their national research systems, to deepen the ERA (e.g.
through open labour markets and industry-science knowledge exchange). Improving the
quality of PhD training is likely to lead to inflows of early-stage researchers into research
careers in the given country. But in a further stage, it may also lead to an increased
international outflow of talented young academics when career prospects and, more
generally, the attractiveness of academic careers do not match expectations within that
country, as better-trained PhD holders are then in a more advantageous position to access
the global market for scientists. Accordingly, the next section will present MORE4's findings
on recruitment, career progression and career paths, after presenting a number of
measures at national level.

According to the ERA Progress Report 2018, different types of measures were launched or
continuously implemented at national level to improve both doctoral training and its

85 European Commission, DG Education, Youth and Culture, European Industrial Doctorates —
towards increased employability and innovation. Final report, Prepared by ICF and Technopolis.

86 In countries far from the forefront of technology, firms are much less likely to adopt innovation
strategies as elements of their competitive strategy, due to a number of barriers to innovation,
such as lack of qualified workers, but also failure to perceive the benefits of innovation (see Hélzl,
W. & Janger, J. ‘Distance to the Frontier and the Perception of Innovation Barriers across European
Countries’. Research Policy 43, no. 4 (May 2014): 707-25.
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quality assurance. Without aiming to be exhaustive, and without any further information
on the effectiveness of the measures, we hereby list some of these initiatives:

- In some cases, innovative doctoral training is being implemented by streamlining
the research and education funding system. In Italy, each PhD course specifies
the ways in which its programme is innovative, with regard to international
cooperation, or intersectoral or multidisciplinary collaboration. Each course is
evaluated by ANVUR (the National Agency for the Evaluation of the University
and Research Systems) on the basis of these criteria. A small portion of general
government funding is also distributed on the basis of the innovative principles
of doctoral training. In addition, the funding mechanisms applied in Italy for ESIF
support measures for R&I were streamlined in 2017: generic, repeated calls
(rather than multiple small and focused calls) supporting innovative research
programmes, internships and doctoral studies were introduced for National
Centre for Research and Development (NCBR)-managed ESIF-funded calls,
based on relatively simple, standardised rules.

- In France, the professionalisation of French doctoral schools has recently been
observed, with a more careful and professional monitoring of PhD candidates.
The 2016 reform of the PhD track complemented this evolution, in which the
main change was the introduction of a PhD committee for each PhD candidate.

- In Greece, international reviewers are used in the evaluation and prioritisation
of proposals. These even include specialists in Smart Specialisation Strategy,
which is the basic strategy for the programming period 2014-2020 and funding
from Structural Funds (ESIF). The ELIDEK or HFRI (Hellenic Foundation for
Research & Innovation), which finances doctoral and postdoctoral research, also
uses international evaluators, since proposals are submitted in English.

- In Hungary, over recent years there has been an extension of PhD programmes
by one year, and an increase in grants for PhDs. In addition, a new tutoring
system for PhD students has been introduced.

- The major development with regard to the implementation of the Dutch NAP
under Priority 3 is an extension in the awarding PhDs, under which a wider range
of researchers, specifically associate professors, are now allowed to supervise
PhD candidates and award PhDs. This increase in supervisors is expected to
ensure closer and more intensive supervision, contributing to improved quality
in doctoral training. Despite concerns that it could create ‘second-class’ PhDs and
lead to an over-saturation of PhDs in the job market, the law was approved in
2017.

- Over recent years, higher education institutions in the Flemish region of Belgium
have established an increasing number of doctoral schools for PhD training, with
a specific focus on the training of horizontal skills among early-stage researchers.

- In Estonia, the scholarships offered to PhD students were increased slightly in
2016. In 2015, some other support measures were introduced such as the
covering of social and health tax contributions for PhD students. Tallinn
University of Technology decided to pay all new PhD student the equivalent of
the average salary in Estonia. In addition, the Estonian government set a goal to
reach 300 PhDs a year by 2020.



In Ireland, the National Skills Strategy 2025 was launched in 2016: this notes
the need for a solid pipeline of research skills development that supports early-
stage researchers, researcher mobility into industry and internationally, as well
as the development, retention and attraction of advanced researchers from
abroad. In addition, the planned National Framework for Doctoral Education was
published in 2015.

In Norway, in order to strengthen initiatives on the professional development of
researchers, a scheme was started in 2016 to provide PhD scholarships to
research institutes (STIPINST).

77



6. RECRUITMENT, CAREER PROGRESSION AND CAREER PATHS

Recruitment, career progression and career paths
Recruitment (2019) Share of fixed-term contracts

Share of researchers who agree that the
recruitment process in their home institution

is sufficiently... 2019 total:

22.2%
Open
(job vacancies sufficiently 87.0%
publicly advertised) @ @ @ @
Transparent 81.5% 72% 46% 12% 4%
Merit-based 82.9%

Dual positions

() Of which: i 6,0% HE-HE
ﬂ 1.0% HE-private sector
&
m gMg 3-0% HE-public sector

2019 total: 10.9% @ 0.9% HE-not-for-profit sector

Positive factors for recruitment and career progression in the EU28

among researchers in higher education (2019)

Career
progression

Project-related work experience

88.4 Knowledge transfer 87.8
86.6 Internat. mobility 85.7
85.8 Transferable skills 86.2
75.1 Interdisciplinary mobility 76.1
73.5 Public awareness activities 76.7
68.5 Publication(s) in open access journals 71.3
59.7 Intersectoral mobility to government sector 62.1
58.9 Intersectoral mobility to private industry 61.1

Source: Based on MORE4 EU HE report (Section 5.3) and MORE4 Indicators report on researchers (based on

Eurostat data)
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6.1. Key findings®’
Perception of recruitment and career progression

The design of recruitment and career progression are crucial to the attractiveness of
research systems, as they determine whether those with better training and future
potential get jobs, choose to stay and/or are promoted. Over time, since 2012 (from
MORE2 to MORE4) there has been a steady improvement in the share of researchers who
agree that their home institution practises open, merit-based and transparent recruitment
(Figure 5), particularly with respect to its vacancies being sufficiently publicly advertised?®s.
However, differences exist between countries with regard to recruitment procedures. For
instance, within the EU, fewer Southern European researchers (74%) think that merit-
based recruitment is less standard, compared with the average across the EU28 (82%).
Moreover, external advertising of positions does not necessarily imply that a position is
opened up to more intense competition, as additional criteria may make it difficult for
researchers to successfully apply for the position. For example, if applicants are required
to teach in the language of the country where the position is offered, this may substantially
reduce the number of foreign candidates for a position.

Career paths show a similar pattern of responses to recruitment. They are seen as
relatively transparent on average (76%), while in some countries a significant share of
researchers disagrees on this (e.g. in Portugal, the figure is just 40%). Similar shares of
researchers regard career progression as merit-based and tenured positions being common
practice - roughly three quarters of researchers in 2019 (Table 1). In general, the
perceived lack of merit-based career progression was considerable in some Southern
European countries, e.g. Portugal and Italy, as well as in France, while the highest shares
of researchers agreeing that career progression is merit-based can be seen in Anglo-Saxon
and Nordic countries, i.e. the Netherlands, Denmark, the UK and Sweden.

Perceptions regarding recruitment transparency and merit-based career progress differ
among researchers currently working inside the EU compared with those currently working
outside the EU. Researchers working inside the EU tend to perceive higher levels of
transparency and merit. The group of Anglo-Saxon countries, especially the US, is an
exception here, with similar shares of researchers in agreement to those in the EU28
averages (cf. MORE4 Global survey report®?).

87 Due to the often unchanged nature of the results and the continuing policy relevance of the
topics raised, also in light of the new ERA communication 2020, several parts of this text are
unchanged with respect to the MORE3 study.

88 Comparison with 2012 needs to be made with caution, as the wording of the questionnaire
changed slightly.

89 pPMI, IDEA Consult & WIFO (2020). MORE4 - Support for continued data collection and analysis
concerning mobility patterns and career paths of researchers, Global Survey Report. European
Commission, DG Research and Innovation.
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Figure 5: Researchers’ perceptions of recruitment in their home institutions
(EU28)
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Source: MORE4 EU HE survey (2019), MORE3 EU HE survey (2016) and MORE2 EU HE survey (2012) - Figure
20 in MORE4 EU HE report

Notes:

Shares of researchers agreeing with the statement in the question.

Based on question 37: “What is your opinion on the following issues with respect to recruitment in your
home institution: 1) Research job vacancies are sufficiently externally and publicly advertised and made
known by the institution. 2) The recruitment process is sufficiently transparent. 3) Recruitment is
sufficiently merit-based.”, with answer categories "I agree”, “I don’t agree” and “N/A".

The difference with 2012 data needs to be interpreted with caution since the respective question in
MORE2 was stated slightly differently, in particular the item on external advertising, and the question
had a different position in the questionnaire. In MORE2: “What is your opinion on the following issues: 1)
Are you satisfied with the extent to which job vacancies are publicly advertised and made known by your
institution? 2) Do you think that the recruitment process at your home institution is sufficiently
transparent? 3) Do you think that recruitment at your home institution is sufficiently merit-based?”, with
answer categories “yes”, “no” and “N/A / no opinion”.

(2019: n=7,705-7,940; 2016: n=8,317-8,632; 2012: n=7,210-7,710)

Table 1: Perception of career progression by country, 2019

Tenure is
Merit-based Transparent common practice
Austria 69,9% 63,5% 53,6%
Belgium 77,2% 73,0% 73,6%
Bulgaria 76,0% 72,4% 74,3%
Croatia 78,8% 76,2% 78,1%
Cyprus 70,8% 71,7% 74,0%
Czech Republic 86,3% 86,0% 86,4%
Denmark 80,7% 77,5% 71,8%
Estonia 71,5% 82,0% 73,3%
Finland 78,0% 66,6% 67,2%
France 70,3% 70,6% 69,3%
Germany 76,3% 73,9% 73,3%
Greece 66,9% 75,1% 74,3%
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Tenure is

Merit-based Transparent common practice
Hungary 74,0% 62,0% 64,3%
Iceland 70,2% 63,3% 70,7%
Ireland 70,8% 69,0% 64,5%
Italy 68,5% 63,0% 69,7%
Latvia 83,0% 84,9% 83,6%
Lithuania 65,9% 60,9% 58,8%
Luxembourg 68,7% 76,3% 78,4%
Malta 62,0% 58,4% 57,9%
Netherlands 84,0% 83,7% 81,4%
Norway 82,1% 78,6% 80,8%
Poland 80,3% 83,7% 83,5%
Portugal 79,6% 83,7% 73,6%
Romania 77,9% 80,2% 81,5%
Slovakia &_
Slovenia 86,7% 88,0%
Spain 68,7% 79,3% 77,8%
Sweden 87,1% 80,5% 81,2%
Switzerland 86,0% 76,9% 77,4%
United Kingdom 81,2% 80,4% 82,9%
EU 77,1% 73,6% 72,0%
Source: MORE4 EU HE survey (2019)
Notes:

Shares of researchers agreeing with the statement in the question.

Based on question 38: “What is your opinion on the following issues with respect to career progression in
your home institution: 1) The different types of career paths are clear and transparent at your home
institution (I agree/I don’t agree); 2) Career progression is sufficiently merit-based (I agree/I don’t
agree); 3) Obtaining a tenured contract based on merit only is common practice at your home institution
(I agree/I don't agree).

The size of the sample for each of the items is: for the question on transparency, n=7,999; for the
question on merit, n=7,797; for the question on tenure, n=7,333.

Factors influencing recruitment and career progression

MORE4 asked researchers how a range of different factors (various forms of mobility,
alternative forms of research output and transferable skills) impacted recruitment and
career progression. Standard research output or publication performance was not part of
these factors, as it was assumed to be central for any researcher.

Positive factors for career progression (lower panel in Figure 6) are very similar to those
for recruitment (upper panel of Figure 6). On average in the EU28, researchers perceive
project-related work experience (91%), knowledge transfer (88%), international mobility
(86%) and transferable skills (86%) as being most positive for their career progression,
while a mobility experience to the private sector is perceived as having the weakest positive
impact (61%) and the highest negative impact (6%). In the cases of intersectoral and
interdisciplinary mobility and alternative forms of research output (such as project reports
or grant writing), wide variations between EU countries are observed.

Intersectoral mobility experiences, publishing in open access journals, and public
awareness activities are, on average, perceived as less valuable by researchers in Southern
Europe (e.g. in Italy or Portugal), and more valuable in Continental European countries,
such as the Netherlands. Regarding intersectoral mobility to the private sector or to the
government sector, the share of researchers perceiving it as positive for career progression
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ranges from 28% (private sector) and 36% (government sector) for researchers in Italy,
to and 78% (private sector) of researchers in Latvia 77% and (government sector) of
researchers in the Netherlands.

The relatively low importance of international mobility as a factor for recruitment or career
progression in Anglo-Saxon countries (62%, incl. the US with 64%) compared with other
non-EU country groups (non-EU OECD: 68%; others: >80%) or the EU28 (86%) is
presumably a consequence of the high quality of the Anglo-Saxon research systems in
comparison to other national research systems, so that international mobility may be less
beneficial for researchers based in Anglo-Saxon countries. Intersectoral mobility in the US
is valued even less than in the EU, at just 43%. As outlined in Section 5, this may reflect
pressure to excel academically by publishing in top journals. Otherwise, the results are
similar to those found in the MORE4 Global survey - a universally positive role for
international mobility in recruitment and career progression, and a less positive role for
intersectoral mobility.

Among those transferable skills seen as important for career progression in HEIs, those
skills that are most closely related to academic research are perceived as most valuable.
These include decision-making and problem solving, critical and autonomous thinking,
communication and presentation, networking and grant and/or proposal writing, teamwork
and time management (>95%). Entrepreneurship (71%) and dealing with IPR (74%) are
deemed less important on average for career progression within an HEI, although
differences are apparent between disciplines, with researchers in Medical Sciences and
Agricultural Sciences stating that IPR skills are important (80% and 83%, respectively).

Figure 6: Positive factors for recruitment (upper panel) and career progression
(lower panel) in the EU28
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Source: MORE4 EU HE Survey (2019), MORE3 EU HE survey (2016) - Figure 24 and Figure 36 in MORE3 EU HE
report

Note:
Share of researchers agreeing that these factors are positive for recruitment or career progression (EU28
average).
Based on question 39: “In your experience, would you say the following factors are regarded as positive
or negative factors for recruitment in your home institution?”, and question 40: “In your experience,
would you say the following factors are regarded as positive or negative factors for career progression in
your home institution?” Note that 2016 a smaller range of options were given.
(2019:7,570-8,540; 2016: n=8,483-9,421)

Characteristics of career paths

Different recruitment and career progression procedures give rise to country-specific
career paths and systems. The structure of career paths is a major determinant of the
attractiveness of a research system, as it conditions career perspectives and time horizons
for research agendas: short, fixed-term contracts do not allow the pursuit of long-term,
risky research strategies.®® Moreover, in quasi-experimental analysis using MORE2 data, it
was found that career perspectives — or, more precisely, career paths that lead to tenure
based on merit alone - are the most important determinants of job choice in academia.®?
This section outlines how long it takes to reach later career stages in the EU, the
distribution of researchers across the various career stages (i.e. the shape of the
‘pyramid’), as well as the contractual situation of researchers and the prevalence of dual
positions.

In the EU28 it takes 18 years, on average, from early career stage to become a leading
scientist (R4). However, there is substantial variation between countries, particularly with

90 Short-term contracts may also reduce the incentives for a young scientist to invest in the
accumulation of human and social capital; it leads them to favour quantity over quality, and may
even be detrimental to Open Science, an EU policy priority (for a thorough discussion of this, see
Petersen et al., 2012).

%1 Janger, J. & Nowotny, K. (2016). Job choice in academia. Research Policy, 45(8), 1672-1683.
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respect to the length of time it takes to finish the first two career stages.®? Average time
in the EU28 to reach R3 is 10 years, ranging from six years (Romania) to 14 years (Austria).
The heterogeneity of higher education systems across the EU leads to heterogeneous
careers, and also affects the distribution of researchers over career stages R1-R4 (Figure
7). While it is natural for this distribution to take the form of a ‘pyramid’ with more
researchers at early career stages than at later career stages - not everyone can become
a full professor - MORE4 indicates, in line with other research?®3, that the shape of the
pyramid differs considerably between countries. Countries with hierarchical chair-based
systems and few tenured positions, such as in Germany, tend to have a smaller share of
R4 and R3 researchers (60%), while Southern European systems such as in Spain, Greece
and Italy, tend to feature higher shares of tenured R3 and R4 researchers (85-93%). Such
structural differences have remained persistent since 2012.

Most of the researchers in the EU28 have a permanent or open-ended contract. Compared
with 2016 (and also 2012), especially in Continental European countries but also in Anglo-
Saxon countries, the average share of permanent contracts has increased while the share
of fixed-term contracts has decreased. In 2019, 87% of researchers sampled in Anglo-
Saxon countries have permanent contracts, along with 69% of researchers in Continental
European countries, and 78% of researchers in Southern European countries. This implies
that fewer researchers are now on fixed-term contracts (EU28 2012: 34%, 2016: 26%,
2019: 20%).

Established patterns in researcher characteristics across career stages remains unchanged
from previous analyses (MORE2 and MORE3). Early-stage researchers (career stages R1
and R2) are younger (below 44 - R1: 87%, R2: 68%); more likely to be on a fixed-term
contract (share of permanent contract: R1: 17%, R2: 52%); and have less research
autonomy; R3 and R4 are more likely to be on a permanent contract (R3: 86%, in R4
95%); male (share of female researchers in R1: 51%, in R4: 28%); and have more
research autonomy but also higher teaching workloads.

92 Ates, G., Brechelmacher, A. (2012) "Academic career paths". In: Work Situation, Views and
Activities of the Academic Professions: Findings of a Survey in Twelve European Countries,
Teichler, U. & Hohle, E.A. (eds.), 13-35, find for selected EU countries an average time span of 7-8
years from PhD graduation to first full-time employment, also with wide variation between
countries.

93 See, for example, Kreckel, R. “University Career Models and International Staff Mobility.
Germany, France, Great Britain, USA and Russia Compared.” (2017).
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Figure 7: Distribution of researchers across career stages R1 to R4, by country
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Source: MORE4 EU HE survey (2019) and MORE3 EU HE Survey (2016)

Notes:
Based on question 13: “In which career stage would you currently situate yourself?”
(2019: n=9,321 2016: n= 10,394;)

Variation between countries in terms of permanent contracts is substantial. This is in line
with the literature, since the Anglo-Saxon/Nordic systems are characterised by an
intermediate share and the Southern European systems by high shares of tenured
researchers®, while the Continental higher education system usually shows higher shares
of fixed-term researchers. Looking outside Europe shows that the EU average for
permanent contracts is higher than the non-EU average. 65% of researchers employed in
the US have permanent contracts, while all other non-EU country groups report shares of
between 53% (‘other’ countries) and 74% (Anglo-Saxon countries).

Having a dual position is a marginal situation on average in Europe; in total only 11%
(2016: 10%) of researchers in R2-R4 are employed by several institutions, either inside or
outside the higher education sector, while 20% of all the respondents to the Global survey
report having a dual position, with higher shares in BRICS®> (19%) and "other’ countries
(33%) than in the US (11%). The shares of researchers with a dual position vary only a
little across career stages, with the lowest shares among R3 researchers (9%) and the
highest shares among leading R4 researchers (14%). Within Europe, dual positions are
generally much more common in Eastern and South-Eastern Europe than in other European

94 The Southern European system refers to systems also called a “protective pyramid”, with early
access to a permanent position following strict competition and promotions depending on job
availability. See Janger, J., Strauss, A. & Campbell, D. (2019). "Attractiveness of jobs in academia:
a cross-country perspective®. Higher Education 78(6), p. 991-1010, 2019.

95 BRICS is a grouping acronym referring to the countries of Brazil, Russia, India, and China.



countries. The combination of positions in the HE sector with positions in other sectors
(e.g. private industry) is rare (5%) within the EU.

Confidence in future career

Overall, 83% of EU researchers are confident about their future career prospects, with
more male (86%) than female (77%) researchers expressing confidence. Large difference
can be seen between countries. Overall, career confidence tends to dominate in Northern
Europe, while the countries with the highest share of researchers who feel ‘somewhat’ or
‘very’ confident about their future careers are Iceland (96%), Austria (93%), Malta (93%),
Slovenia (93%) and Norway (92%). By contrast, in Southern European countries,
particularly Italy (63%) and Portugal (68%), the shares of researchers who feel confident
about their professional future are comparatively low. Overall, the share of confident
researchers outside Europe is similar (80%). In line with the findings of the EU survey, the
share of non-EU researchers who lack confidence is the highest among early-stage
researchers, while leading or established researchers show higher levels of confidence
about their future (see MORE4 Global survey).

6.2. EU policy aims and implications of MORE4 findings

The policy context for researcher careers in the EU is characterised by a variety of policy
aims emanating, for example, from the Council Conclusions on young researchers, the
Communications on creating and strengthening ERA, and the agenda for higher education
in the EU. Similar to findings regarding PhD training, a number of general performance
goals follow on from these polices:

Quantity of researchers: as with PhD training, research careers —with respect
to both recruitment and career progression procedures — need to be attractive
(i.e. open, transparent and merit-based), to ensure that a sufficient number of
PhD graduates embark upon a career in research. Diversity of career path options
is also important with regard to the quantity of researchers.

International competitiveness of research careers offered: worldwide
competition for the most talented researchers means that career paths in the EU
must be attractive enough to entice the best, ensuring brain circulation rather
than brain drain.

Reducing intra-EU variation in research performance: it is a key aim of
ERA to reduce both brain drain, notably from weaker regions, as well as helping
weaker regions to catch up, in order to reduce wide regional variations in
research and innovation performance.

Diversity of career paths: higher demand by industry for researchers, as well
as the pyramidal nature of career options in academia, call for keeping
researchers’ options broad. Career paths should include all forms of mobility,
including intersectoral mobility to the private sector, or dual positions.

Gender equality among researchers: lower shares of female researchers
compared with male counterparts, particularly at later career stages and in
natural sciences, point to the need to tackle the under-representation of women
in general, but especially in leading research positions, and in scientific and
technical professions, as well as in fields where skills shortages exist. These
issues are addressed in Section 14.

Making progress towards all of these aims would be beneficial both in terms of the quantity
of researchers and the quality of research (as measured, for example, through bibliometric
indicators), as it would become easier to recruit the most talented for a career in research.
In addition to many initiatives at national level, these goals are addressed from various
angles at EU level:
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Recommendations and guidelines for Member States, as in the European Charter
for Researchers and the Code of Conduct for the Recruitment of Researchers,
stressing the need for career development opportunities, mobility perspectives,
or transparent and merit-based recruitment;

Deepening the ERA: in relation to a new skills agenda for researchers®, the
European Commission intends to develop a European Competence Framework
for researchers and support the development of a set of core skills for
researchers, as well as defining a taxonomy of skills for researchers that aims to
allow the statistical monitoring of brain circulation;

Along with the new proposals from 2020, a variety of instruments will continue:

o EU-wide (and even global) advertisement of job openings on EURAXESS
(ERA4you) and the provision of information on careers in Europe

o EU vehicle for portable pensions (Retirement Savings Vehicle for
European Research Institutions or RESAVER)

o Providing funding for individual researchers, e.g. through ERC and MSCA
schemes, which provide career development opportunities and mobility
perspectives;

Encouraging young people to embark on scientific careers and promoting science
education.

What lessons can be drawn in relation to these policy aims from MORE4’s key findings on
research careers?

Overall, several positive developments have occurred with respect to recruitment®’, career
progression and other features of academic careers in the EU. Compared with MORE3,
more positions are externally advertised, and more researchers agree that their institution
recruits researchers in a transparent and merit-based way. Several countries have
addressed recruitment and external advertising through reforms. Although MORE4 cannot
establish causal links between these reforms and the MORE4 survey results, the MORE4
findings are encouraging in this regard. Moreover, trends are positive compared with both
MORE2 and MORES3 (i.e. since 2012), with fewer researchers experiencing insecure working
conditions in terms of fixed-term contracts, particularly in later career stages. However,
fixed-term contracts often come with grant-based research funding, so that a lower
number of fixed-term contracts may also be a result of less research funding, rather than
any deliberate reforms of career structures. In terms of policy, this result needs to be
further investigated, as the MORE4 findings generally show that structural heterogeneity
between EU Member States persists in terms of their national career and higher education
systems, given that these structural features are naturally slow to evolve.

Recruitment, career progression and career paths are characterised by many national and
institutional-level specificities. Researchers are sometimes employed as civil servants

% European Commission (2020). Communication. European Skills Agenda for sustainable
competitiveness, social fairness and resilience. Retrieved from
https://ec.europa.eu/transparency/regdoc/rep/1/2020/EN/COM-2020-274-F1-EN-MAIN-PART-
1.PDF

%7 However, there is no information on how HEIs have changed their recruitment policies as a
result of the awareness-building measures promoted by the EU. While there are encouraging signs,
there needs to be further evidence to conclude whether or not the openness of the EU labour
market for researchers has improved.

87


https://ec.europa.eu/transparency/regdoc/rep/1/2020/EN/COM-2020-274-F1-EN-MAIN-PART-1.PDF
https://ec.europa.eu/transparency/regdoc/rep/1/2020/EN/COM-2020-274-F1-EN-MAIN-PART-1.PDF

(particularly in France and Greece, but also in Germany at the level of professors), or may
have standard contracts that are also used in the private sector; PhDs and post-docs may
depend on third-party funding rather than university funds; the organisation of universities’
working units as collegiate departments or hierarchical chairs may affects the shape of the
‘pyramid’ (i.e. the potential for early-stage researchers to make it to later career stages).
Practices of recruitment are sometimes centralised, as in Italy, or decentralised, as in many
other countries®®, This wide variety of structural differences between EU countries gives
rise to different policy priorities. This diversity need not always be negative: heterogeneity
may also be a rich and positive source of learning and experimentation. However, just like
MORE3, the MORE4 findings point to persistent features that impact the attractiveness of
careers in research, not just within the EU, but also by comparison with leading non-EU
countries such as the US. Talented young researchers face different opportunities to
embark on a successful academic career, due to the different structures of HE systems.

As an example, in certain Southern European systems, the problem faced by early-stage
researchers relates to “getting into a protective pyramid”. There is a low availability of
positions, and while entry positions are frequently tenured, the journey further up the
career ladder is not always merit-based®. Some Continental European systems follow
hierarchical, chair-based organisation models of universities, making it difficult for young
researchers to move up to permanent positions. While there are many fixed-term positions
and getting in is easy, a comparatively long entry phase due to the “habilitation” that
comes with reduced research autonomy and unclear long-term career perspectives, makes
it difficult to “get up”. This system is clearly unattractive in comparison to the “tenure
track”-model in US research universities, which are organised according to the collegiate
department model'®®; however, the tenure track model is also under stress in the US, with
the share of tenured positions decreasing.

Policy options for both career systems - Southern European and Continental - will
accordingly differ. The former is in need of a higher number of entry positions, linked to
reforms of funding, not just career structures (see also Section 7 on working conditions)
and more merit-based promotion with a clear-cut path to the top. The latter needs more
positions at later career stages, allowing for the introduction or more widespread adoption
of a tenure track model that will provide clear-cut career perspectives to a higher number

%8 See, for example, Teichler, U. & Hohle, E.A.H. (eds.), The Work Situation of the Academic
Profession in Europe: Findings of a Survey in Twelve Countries. Springer London, Limited, 2013;
Janger, J., Strauss, A. U Campbell, D. (2019). “Attractiveness of jobs in academia: a cross-country
perspective “. Higher Education 78(6), p. 991-1010, 2019.

99 Enders, J.& Musselin, C. (2008). "Back to the future? The academic professions in the 21st
century", High. Educ. 2030,, Vol.1 Demography, pp. 125-150; Lissoni, F., Mairesse, J., Montobbio,
F. & Pezzoni, M. (2011). "Scientific productivity and academic promotion: a study on French and
Italian physicists", Ind. Corp. Change, 20(1), pp. 253 -294; Pezzoni, M., Sterzi, V. & Lissoni, F.
(2012). "Career progress in centralized academic systems: Social capital and institutions in France
and Italy", Res. Policy, 41(4), pp. 704-719.

100 To illustrate this using the MORE4 findings, the question on satisfaction with working conditions
includes career perspectives (see Section 7). Southern European countries are at the bottom for
satisfaction levels, with Portugal on 46%, Italy on 53% and France on 58%. This is certainly also
linked to a lack of positions due to the economic difficulties in these countries; economically strong
countries such as Germany (79%) are just at the EU average of 75%, possibly owing to the
peculiar career paths there.
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of researchers than in a hierarchical, chair-based system.!%! Hence, both systems would
accentuate different parts of a US-style tenure track system, which many researchers
view as the most attractive career model°2,

Both the probability of getting tenure and the path to the top of the career ladder matter
considerably to academics making decisions about their employment options. The tenure-
track-model is very attractive, in that it already combines a very clear career perspective
from the position of a fixed-term researcher with clear merit-based criteria for promotion
to a tenured position. The “up or out” characteristics of this model make it fairer to young
academics, because they know at an early stage whether a career in academia is possible
or not. Particularly for women, the earlier option to stay at a university may be beneficial
in terms of work-life balance, on condition that the “tenure clock” takes account of
maternity leave. Broadly speaking, the compulsory change of university follows in the US
after the PhD studies; academics in a tenure-track position can then stay at the university,
rather than having to switch to another university (like, for example, in the German
“habilitation system”), but of course there are exceptions.

In studies on the determinants of job choice in academia, clear-cut career perspectives as
in a US-style tenure track model are the most important determinant for deciding between
job offers. Early-stage researchers reveal a substantial willingness to ‘pay’ for clear-cut
career perspectives, i.e. they are willing to accept lower salaries in return for a career path
that leads them to a tenured position based on their performance alone.* More attractive
career paths are hence a major lever for increasing the attractiveness of research careers
vs. outside options, and also vs. competing systems such as the US, where we still see
asymmetrical mobility and a brain drain of the most talented towards elite US universities.
While the situation in Europe is changing, with several institutions (e.g. in Germany) having
now introduced specific tenure track models - and the tenure track becoming less
commonplace at research universities in the US - continued policy efforts are certainly
necessary, particularly in terms of making this model the standard career path rather than
a special career path reserved for only a few.%4

From a system-wide perspective, with the aim of improving the overall research quality of
universities, potential problems arise from having large shares of tenured academics, in
that incentives for continuous scientific productivity over the life cycle may diminish.1%

101 Recent reforms, e.g. in Germany and Austria, have created national versions of a tenure track
path.

102 gee, for example, Brechelmacher, A., Park, E., Ates, G. & Campbell, D.F. (2015). The rocky
road to tenure-Career paths in academia. In: Academic work and careers in Europe: Trends,
challenges, perspectives (pp. 13-40). Springer International Publishing, page 23: “Interviewees in
the countries which recently implemented the tenure-track model expressed hopes that the tenure-
track will provide perspectives to academics and give more clarity and predictability to the
academic career path. Generally, the introduction and underlying idea behind the tenure-track is
regarded overwhelmingly positively by junior and senior academics alike.”

103 Janger, J. & Nowotny, K. (2016). Job choice in academia. Research Policy, 45(8), 1672-1683.
104 Tn the US, universities struggle to keep the share of tenured positions constant, as there is
mismatch between the growth of funding and the growth of early-stage researchers, particular in
biomedical research (see, for example, Stephan, P. (2012). How economics shapes science,
Harvard University Press.

105 Thursby, M., Thursby, J. & Gupta-Mukherjee, S. (2007). ‘Are There Real Effects of Licensing on
Academic Research? A Life Cycle View’. Journal of Economic Behavior & Organization, Academic
Science and Entrepreneurship: Dual engines of growth, 63, no. 4: 577-98; Levin, S.G. & Stephan,
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This may create negative feedback effects on an institution’s ability to attract highly
talented scientists, via the role played by the quality of peers: while it may be possible to
recruit many talented scientists in a first round, as they age and do not face incentives to
maintain research productivity, it is possible that their research productivity will diminish,
so that their role as an attractor of other, early-stage scientists will be reduced. Several
different options are practised in higher education systems to ensure that high shares of
tenured academics remains incentivised to engage in continuous scientific productivity.
Each of these options, such as adjusting teaching responsibilities or providing more
research funding for tenured researchers on a competitive project funding basis, has its
own advantages and drawbacks.%®

With regard to gender equality, female researchers are still underrepresented in most of
the EU28 countries, particularly in later career stages. Since 2012 their share has
stagnated. Section 14 analyses gender equality in detail.

Similarly to PhD training, neither EU nor non-EU researchers view intersectoral mobility
as very positive for recruitment and career progression, and entrepreneurship and IPR
skills are deemed to be much less important for future careers than transferable skills that
are closer to core research activities!®’. Moreover, dual careers involving a position in a
private firm and at an HEI or public research organisation are also rare. The pressure to
excel academically in terms of publications may reduce incentives to engage with sectors
outside academia. This merits further research, as in principle a more diverse set of career
paths, including positions more oriented towards teaching or research on applied problems
might make it easier for researchers to keep one foot in academia at a time when the rising
number of researchers is increasing competition for available positions. The MORE4
findings hence point to the fairly slow emergence of new types of (academic) career paths
such as dual positions with industry or the recognition of alternative research outputs or
intersectoral mobility for recruitment and career progression; academic researchers seem
to value more traditional research careers.

EU-level and national policy instruments

Current efforts in terms of recruitment, career progression and career paths should clearly
be continued and intensified. This includes funding for mobility and career perspectives
(ERC, MSCA, etc.), particularly in countries where there is a lack of funding for mobility
stints, as international mobility is perceived to be very important for career progression
and recruitment. Support for mutual learning continues to be crucial, such as in the form
of the Policy Support Facility (PSF) which works specifically to address the danger of
divergence between research and innovation, and also works on the higher education and
science system. Mutual learning exercises within the PSF could look at the question of
attractive career paths for early-stage researchers. Further opening up the ERA, and
making it easier for talented researchers to move to another country within the EU, could

P.E. (1991). ‘Research productivity over the life cycle: Evidence for academic scientists’, Am. Econ.
Rev., 81(1), pp. 114-132.

106 jJanger, J., Strauss, A. & Campbell, D. (2019). ‘Attractiveness of jobs in academia: a cross-
country perspective’, Higher Education 78(6), p. 991-1010.

107 This average perception does, of course, not exclude that there are researchers who view
intersectoral mobility as positive, or that for some HEI positions, intersectoral mobility may be a
requirement.
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lead to the concentration of the most talented researchers in the most attractive research
institutions. Measures to support weaker research systems to catch up to the better
performing ones are hence of continuing importance.

In terms of recruitment and career progression, the new ERA Communication signals
a strong commitment to providing an impetus at European level to further improve
research careers, including training to acquire the skills necessary for a career in research.
More specifically, with regard to individual instruments, by November 2020, 569
organisations had received the HR Excellence in Research Award (up from 264 in 2017),
as part of the HRS4R (The Human Resources Strategy for Researchers); the Charter &
Code principles had been endorsed by more than 1,250 research organisations, and up
from 910 in 2017. EURAXESS is a major initiative providing information on jobs and career
perspectives. Awareness of its existence among researchers working abroad has increased
considerably, ranging between 48% (among EU researchers working abroad) and 52%
(among non-EU researchers who have been mobile to the EU) - a considerable increase
over MORE3 (40% and 29% respectively). Variation exists between countries with respect
to awareness and use of the EURAXESS portal. In some countries (e.g. Austria) public and
international advertisement of new positions on EURAXESS is compulsory. The European
Commission intends to further strengthen EURAXESS by turning it into the ERA4you portal.

In terms of gender, a continuation and intensification of further efforts also appears to be
necessary. Section 14 provides further detail on this.

With regard to fostering dual careers, or intersectoral mobility during careers, more
research seems to be necessary to show potential ways to increase intersectoral mobility,
as it is currently neither perceived to be valuable for career progression, nor widely
practiced. The European Commission intends to further foster such mobility, as a way of
both providing alternative career paths and improving the valorisation of research results
(see the new ERA Communication). However, academic researchers in both the EU and US
appear, on average, to be more interested in traditional academic careers, though there is
substantial variation between countries. A wider diversity of positions and careers in
research, dedicated to the engagement with business and society (similar to the case of
specific PhD programmes), could be investigated. For example, ‘before and after’
comparisons could be made of respondents’ perceptions of a broader range of careers,
once they have received information on what different careers in different sectors entail in
practice.'%? Examples could be a senior lecturer who has industry experience (or still works
in industry), has a higher level of teaching responsibility and less pressure to publish in
top journals; or so-called “professors of practice”, who would also be important in terms
of making students aware of outside opportunities.

It is evident from the findings of the ERA progress report of 2018 and the accompanying
national reports that over recent years, a number of measures have been implemented at

108 These institutions have signed the Code of Conduct and provided the Commission with a gap
analysis and a solid action plan on how to concretely implement the elements of the Code of
Conduct. This indicates the strong commitment of these institutions.

109 Such information need not always be based on new surveys; at national level there may be
researcher surveys asking about different career paths or roles for academic researchers, e.g. in
Germany, the Wissenschaftsbarometer asks about perception of purely teaching oriented
professorships, https://www.wb.dzhw.eu/downloads/wibef_barometer2020.pdf
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national level that aim to address the recruitment, career progression and career paths
of researchers:

- In Portugal, the main progress of the NAP under priority 3 relates to a higher
investment in scientific employment, with 250 new post-doctoral contracts
(replacing grants) in 2018, and an increase in the number of scholarships
financed for advanced training.

- In Austria, one of the key developments in the area of career progression has
been the development and implementation of a career model at non-university
research institutions, namely the Austrian Academy of Sciences (OeAW) and
Institute of Science and Technology Austria (IST-Austria).

- In the Czech Republic, the Action Plan for Human Resources Development and
Gender Equality in R&D was drafted by the Ministry of Education, Youth and
Sports and approved by the government in January 2018. The Action Plan
addresses a number of the most pressing topics in relation to the development
of human resources in R&D, including gender equality and mainstreaming, as
well as support and promotion for PhD students and early stage researchers,
international mobility and the quality of institutional environment.

- In Germany, the federal government and the Lander have created a programme
to improve the predictability and transparency of career paths from 2016 to
2032. The programme establishes tenure-track professorships at German
universities and provides additional funding for tenure-track professorships. In
addition, more RPOs in Germany have been awarded the ‘HRS4R’ logo since
2016. In particular, the institutes of the Leibniz Association, one of the major
German RPOs, have steadily increased the percentage of their job offers
published on EURAXESS Jobs portal (from 31.5% in 2014 to nearly 40% in
2017).

- In October 2016, the Foundation for Research and Innovation (ELIDEK) was
established by Law 4429/2016 in Greece. ELIDEK, which is funded by the
European Investment Bank (EUR 180 million) and the Greek Public Investment
Program (EUR 60 million), aims to further enhance research and human capital
development, to retain highly-qualified researchers in Greece and to address the
problem of brain-drain. ELIDEK has already begun its activities and awarded 582
scholarships to selected PhD candidates (worth EUR 13.5m) in June 2017. It has
also launched two calls for proposals in 2017 supporting post-doctoral research
(a budget of EUR 34 million) and the ‘Research Programmes of ELIDEK’ (a budget
of EUR 53 million).

- Spain saw an increase the number of RPOs awarded the *‘HRS4R’ logo for taking

up the Charter and Code in their policies and practices. This process is expected
to positively influence the publication of job offers and researcher satisfaction of
the academic hiring processes in the immediate future.
In Croatia, positive changes were largely influenced by the 2013 amendments to
the Act on Science and Higher Education. This legislation integrated the main
principles of the Charter and Code. In addition, the recruitment of researchers
to public research organisations has also been redefined. It is compulsory to
publish open vacancies in the Official Gazette of the Republic of Croatia,
EURAXESS jobs portal and the website of the organisation. In addition, in 2017,
Croatia introduced new regulations on the conditions for promotion to higher
scientific grades. These regulations introduced more rigorous minimum criteria
for the promotion of scientists to higher scientific/teaching grades.

- In Italy, progress mainly relates to the uptake of the principles set out in the
European Charter for Researchers on open, transparent and merit-based
recruitment procedures. Progress observed under priority 3 relates to the higher



percentage of universities and public research organisations awarded the
‘*HRS4R’ logo, rising from 10.6% in 2016 to 15.3% in 2018.

Similarly, in Poland since 2014 a large number of research and higher education
institutions have endorsed the European Charter and Code for Researchers, and
the number of institutions receiving the HR excellence in Research label has
increased around tenfold. This has been a direct consequence of systemic efforts
by national authorities in this area, with the Polish Ministry of Science and Higher
Education encouraging the country’s research and higher education institutions
to adopt the principles of the Charter and Code.

The Swedish Foundation for Strategic Research (SSF) has established Individual
Grants for Future Research Leaders, to support young scientists of the highest
standing from Sweden who have the potential to become future leaders of
academic and/or industrial research. Each grant amounts to approximately EUR
1.2 million and covers a period of five years.
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7. WORKING CONDITIONS

Working conditions

Satisfaction with different types of working conditions
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Source: Based on MORE4 EU HE report (Section 6) and MORE4 Indicators report on researchers (based on
Eurostat data).

Once researchers have begun a research career, the working conditions in their job are
crucial to their scientific productivity, as well as to their decision to stay in research or take
on another job. Researchers, particularly academic researchers, experience a highly
competitive working environment. The “up-or-out” nature of research naturally results in
a high proportion of researchers dropping out of research careers. While the specific
“winner-takes-all” aspect of (academic) research might lead to the undesired dropping out
of highly talented researchers, competition among researchers can enhance scientific
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productivity and lead to new and pioneering insights. However, this holds only true if the
selection criteria are largely merit-based and decisions to leave the academic labour market
are not due to poor working conditions'°,

Research careers are not only terminated due to low levels of productivity. One study?!!!
shows that despite high labour demand, the number of young American physician-
scientists was stagnating at the time investigated, due to more attractive working
conditions and secure career paths outside academia. The availability of funding and
research grants as a measure to ensure the continuation of career paths and reduce
insecurity, is found not only to enhance productivity!'?, but also to reduce the chances of
researchers leaving the profession'!3. Aside from financial support, there a number of other
factors (e.g. collaboration possibilities, teaching and social recognition) influence research
quality, as well as scientific productivity and the transition and diffusion of knowledge, and
the wellbeing and satisfaction of researchers with their job.

7.1. Key findings!4

The infographic above shows the evolution of the perception of satisfaction with working
conditions between 2016 and 2019, based on the systematisation of MORE3. It is clustered
into aspects relating to individual satisfaction (intellectual challenge, dynamic work
environment, level of responsibility and quality of life); social environment (social status,
reputation of employer, contribution to society); financial security (job security, pension
plan and social security); and knowledge production (research funding and autonomy,
balance between teaching and research, access to research equipment, quality of
education and training, working with leading scientists); as well as career and mobility
perspectives, which affect both knowledge production and financial security. By comparison
with MORE3, there is an upward trend, particularly in relation to mobility and career
aspects.

This myriad of working conditions that are potentially relevant to researchers makes it
difficult to single out those that make a particular contribution to perceptions of the
attractiveness of a job in academia. MORE2 used a ‘stated choice’ approach to identify the
working conditions most relevant to deciding between jobs (and hence also the
attractiveness of research systems, if these conditions are similar within research

110 Geuna, A. & Shibayama, S. (2015). "Moving Out Of Academic Research: Why Scientists Stop
Doing Research?" In: Geuna, A. (ed.), Glob. Mobil. Res. Sci. Econ. Who Goes Why, Elsevier, pp.
271-303.

111 Donowitz, M., Germino, G., Cominelli, F. & Anderson, J.M., (2007). "The attrition of young
physician-scientists: problems and potential solutions", Gastroenterology, 132(2), pp. 477-480.
112 Dasgupta, P. & David, P.A. (1994). Toward a new economics of science. Research policy, 23(5),
487-521.

113 Geuna, A. & Shibayama, S. (2015). "Moving Out of Academic Research: Why Scientists Stop
Doing Research?" In: Geuna, A. (ed.), Glob. Mobil. Res. Sci. Econ. Who Goes Why, Elsevier, pp.
271-303.

114 Due to the often unchanged nature of the results and the continuing policy relevance of the
topics raised, also in light of the new ERA communication 2020, several parts of this text are
unchanged with respect to the MORE3 study.
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systems)!!>. Based on this analysis, MORE3 and 4 conceptualise the main relevant working
conditions as falling into one of three categories, namely:

Working conditions not directly affecting scientific knowledge
production, such as conditions relevant to extrinsic pecuniary motivations to
engage in a research career (e.g. salary and pension entitlements), and working
conditions affecting social and content-specific motivations for a research career
(dark blue bars in Figure 8).

Working conditions affecting scientific knowledge production, such as
research funding, working with stimulating peers or career-path determined time
horizon available for implementing one’s research agenda (medium blue coloured
bars in Figure 8).

Working conditions relevant to both knowledge production and
pecuniary motivations, such as career and mobility perspectives (light blue
coloured bar in Figure 8).

The working conditions that are crucial for deciding between jobs or for sustainably
attracting early-stage researchers into research careers are mainly those that are relevant
for knowledge production, for doing research, and relate much less to material working
conditions or quality of life. All else being equal, while salaries are important, researchers
are “willing to pay” - i.e. to sacrifice potential salary - for working conditions that enable
them to implement their research agenda. The attractiveness of research jobs is hence a
result of factors influencing how well researchers can do their jobs. These include, among
others, the extent of research autonomy, the quality of their peers, their funding, the
balance of time between teaching and research, as well as long-term career perspectives.

Figure 8 illustrates the difficult choices faced by students embarking on a career in research
- a very high level of satisfaction with intellectual challenge and job-specific content runs
up against uncertain career perspectives and less satisfactory funding of research. The
same pattern is found in the survey concentrating on researchers currently working outside
the EU (see the MORE4 Global survey report). This means that attracting more people into
research careers — an EU policy goal to tackle the challenges of greater knowledge-based
competition, and the role of knowledge in tackling climate change, among other issues -
is clearly linked to funding and career perspectives. The job of a researcher is attractive in
itself — researchers find great satisfaction in the content and intellectual challenges of their
work, but the conditions have to foster the actual activity of research.

115 IDEA Consult et al. (2013). MORE2 - Support for continued data collection and analysis
concerning mobility patterns and career paths of researchers, Final report. European Commission,
DG Research and Innovation.

Janger, J. & Nowotny, K. (2016). "Job choice in academia", Research Policy, 45(8), pp. 1672-1683.



Figure 8: Satisfaction with working conditions (EU28)
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Source: MORE4 EU HE survey (2019) and MORE3 EU HE survey (2016) - Figure 50 in the MORE4 EU HE report.

Notes:
Based on question 32: “Please indicate your satisfaction with each factor as it relates to your current
position”
(2019: n=7,603-8,414,;2016: n=8,382-9,303)

Working conditions not directly affecting scientific knowledge production

Regarding financial security, roughly two out of three EU researchers feel either well paid
(22%) or reasonably well paid (48%), while 20% feel they are only paid enough to make
ends meet and the remaining 8% indicated that they struggle to make ends meet given
their inadequate salary. The total share of researchers feeling well or reasonably well paid
(70%) has increased slightly since 2016 (67%). The vast majority of those researchers
currently working in the EU are content with social security (87%). Satisfaction with
remuneration among part-time researchers working more than 50% of full-time is on a
similar level to that of full-time researchers (around 70%); however, there is a clear gap
in terms of satisfaction with job security (87% vs. 64%). On average, 56% of researchers
in the EU feel less well paid than their counterparts outside academia, with female and
later-stage researchers more likely to report being dissatisfied than early-stage
researchers?!6,

Among the EU Member States and Associated Countries, significant differences can be
found, which generally align with the level of economic development in each country -
particularly in the case of financial security. While in Luxembourg or Germany, high shares
of researchers perceive their salaries as reasonable (92%), researchers in some Eastern
and South European countries perceive things differently: in Greece, for example, only
23% of the researchers agree that they receive reasonable remuneration (Figure 9).
Similarly, in all Western (and, in particular, Nordic) EU Member States, at least three out

116 This is based on the perceptions of mostly academic researchers.
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of four researchers are satisfied with their pension plan, while in Southern and Eastern
countries report these shares are around 50% (in Greece, the share is just 39%). In terms
of financial security, the gap between part-time and full-time workers is particularly high
in Southern European countries (satisfaction with pension plans: 48% vs. 66%), while
there is much less difference between part- and full-time employees in Northern European
countries.

Of those researchers currently working outside the EU in non-EU OECD countries, a lower
share feel well or reasonably well paid (57%). In addition, the share of researchers satisfied
with social security is lower (67%) than in the EU. This contrasts with 2016, but can be
explained by the higher share of respondents from economically less advanced countries
in the MORE4 Global Survey (section 5.2). Similarly, 53% of researchers outside the EU
feel less well paid than their counterparts outside academia, however; researchers are less
likely to feel worse paid in later career stages, in contrast to the results of the MORE4 EU
HE survey!!’ (see the MORE4 Global survey!'®), While dissatisfaction with salary can affect
researchers’ mobility decisions, the literature and our results suggest that the key
motivators for international mobility are a good research environment and promising
career perspectives (see our discussion in Section 9); salary ranks very low as a motive
for moving.

Within the EU, the shares of researchers satisfied at work and with their social
environment and recognition are high in terms of every individual aspect included
(86%-95%). While these shares are all slightly higher than the corresponding shares of
researchers currently working outside Europe (68%-86%), the ranking of individual issues
remains the same. Approval rates are highest for intellectual challenge and level of
responsibility in researchers’ working positions, and are a little lower for quality of life and
dynamic work environment (see MORE4 Global survey). High levels of satisfaction with
social security and content-specific aspects of jobs (intellectual challenge etc.) may
compensate for dissatisfaction with pay when compared with working outside academia
and, and contribute to making research careers attractive.

117 ppMI, IDEA Consult & WIFO (2019). MORE4 - Support for continued data collection and analysis
concerning mobility patterns and career paths of researchers, EU Higher Education Report.
European Commission, DG Research and Innovation.

118 ppMI, IDEA Consult & WIFO (2020). MORE4 - Support for continued data collection and analysis
concerning mobility patterns and career paths of researchers, Global Survey Report. European
Commission, DG Research and Innovation.
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Figure 9: Perceptions of remuneration by country
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Source: MORE4 EU HE Survey (2019) and MORE3 EU HE Survey (2016) - Figure 52 in MORE4 EU HE report.

Notes:
Based on question 33: “"How do you feel about your remuneration package (if you do not take into
account a second income or, if applicable, the income of your partner)?
(2019: n=9,299; 2016: n=10,394)

Working conditions for scientific knowledge production

A country’s capabilities to contribute to the frontiers of scientific knowledge are driven by
the capabilities of individual researchers. Working conditions that influence the scientific
productivity of individual researchers are crucial to attracting excellent foreign researchers,
increasing the performance of the existing scientific staff, and helping to build the number
of promising junior scientists, i.e. drawing more people into research careers. Among these
conditions are the financial support (research funding and access to research
infrastructure) and intellectual support provided to researchers (quality of peers), the
balance in the amount of time spent between teaching and research, as well as research
autonomy. Finally, career path elements also influence scientific knowledge production, as
career-determined time horizons for research agendas can change the content of
research!!®,

The majority of researchers in the EU28, particularly those in later career stages, are
satisfied with the intellectual support they receive (opportunities to work with leading
scientists: 85%; quality of education and training: 88%). In terms of financial support,
the share of researchers satisfied with their access to research facilities and equipment
(79%) is almost 30 percentage points higher than the share of researchers who are
satisfied with the availability of research funding (52%), which is higher among later-stage
researchers compared with those in early career stages. A high share of researchers is

119 petersen, A.M., Riccaboni, M., Stanley, H.E. & Pammolli, F. (2012). “Persistence and uncertainty
in the academic career”, Proc. Natl. Acad. Sci., 109(14), pp. 5213-5218.
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satisfied with research autonomy (91%; 2016: 89%), although this figure includes
somewhat fewer early-stage researchers than leading R4 researchers. In contrast, the
share of researchers satisfied with their balance between teaching and research time
is considerably lower (70%), with a greater share of satisfied researchers among early
stage R1 than among leading R4 researchers. Overall, the teaching workload has gone up
slightly compared with MORE3 (based on a question in the EU HE survey on teaching
activities).

Although the average share of researchers satisfied with research funding is higher within
the EU than outside it (35%), the share of satisfied researchers working in the US and in
Anglo-Saxon countries 45% and 49%) is considerably higher (than the EU average.
Outside Europe, the shares of researchers satisfied with their balance between teaching
and research time (58%), and the quality of training and education (69%) are lower in
general (except in Anglo-Saxon countries including the US: 74%; see the MORE4 Global
survey report).

Within the EU, the geographical pattern observed in terms of satisfaction with research
funding shows that poorer Eastern European countries (with the exception of Poland), and
in particular Southern European countries, are at the lower end of the spectrum (Figure
10). A similar pattern appears in terms of access to research facilities and equipment
(Netherlands: 96%, Greece: 51%) as well as in terms of the balance between teaching
and research activities (Luxembourg: 90%, Portugal: 46%), with higher shares of satisfied
early-stage researchers especially in Northern and Western European countries (Table 2).
Satisfaction with opportunities to work with leading scientists ranges between 53% and
95%, and corresponds roughly with countries’ performance in terms of research excellence
(as measured, for instance, by the EU’s composite indicator of research excellence'??).
Researchers working in Anglo-Saxon and Nordic higher education systems such as Finland
or the UK, are more satisfied on average with their opportunities to work with leading
scientists (90%) than researchers working in Continental higher education systems
(approximately 84%) or those in Southern Europe (83%).

120 https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-
reports/composite-indicators-research-excellence
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Figure 10: Individual satisfaction with research funding, by country
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Source: MORE4 EU HE survey (2019) and MORE3 EU HE Survey (2016) - Figure 66 in MORE4 EU HE report
Notes:
Share of researchers satisfied with the availability of research funding.
Based on question 32: “Please indicate your satisfaction with each factor as it relates to your current
position”
(2019: n=9,019, 2016: n=10,075)

Table 2: Individual satisfaction with access to research facilities and the balance
between teaching and research, by career stage

RESEARCH FACILITIES BALANCE TEACHING RESEARCH
R1 R2 R3 R4 R1 R2 R3 R4
North L w2% | s7a% 87,4% 88,0% 80,7% 74,5% 67,6% 784%
South 783% 62,8% 64,5% 63,8% 70,6% 62,6% 64,9%
West 882% | 9L2% | 811% 84,0% 82,7% - 65,4% 76,6%
East 70,2% 62,8% 67,4% 81,3% 69,2% 616%  SBE%  751%
EU28 84,7% 81,9% 75,4% 79,5% 78,8% 80,2% 63,2% 74,3%

Source: MORE4 EU HE survey (2019) - Table 15 and Table 19 in MORE4 EU HE report

Notes:
Share of researchers satisfied with their balance between teaching and research time.
Average shares of the following country groups are shown: East (CZ, EE, HU, LV, LT, PL, SI, SK, BG, RO,
HR); North (NO, SE, FI, DK, IS); South (PT, ES, IT, EL, MT, CY); West (BE, FR, DE, NL, LU, AT, UK, IE,
CH) and EU28.
Green = high compared to the average; Red = low compared to the average.
Based on question 32: “Please indicate your satisfaction with each factor as it relates to your current
position”
(n=8,105-9,019)
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Career and mobility perspectives

As outlined previously, career perspectives (the prospect of a tenured position) matter
both for scientific knowledge production and for job and financial security. We therefore
treat this aspect as a cross-cutting issue relevant for both remuneration and scientific
knowledge production. Mobility perspectives shape collaboration patterns, so that they also
influence scientific knowledge production. Team size and average number of co-authors is
on the rise, so that mobility perspectives become more important overall for scientific
productivity and career success.!?!

In terms of both career and mobility perspectives, three out of four researchers in the
EU28 are satisfied with their current position (75% each; 2016: 68 and 73% respectively).
However, the share of researchers satisfied with their career perspectives in Southern
European countries (62%) contrasts somewhat with the rest of Europe (79-82%). Overall,
the average share of researchers satisfied with their career perspectives outside the EU is
lower (57%, with the exception US and Anglo-Saxon countries in general: 74%). A similar
pattern is observed with regard to perceptions of mobility perspectives (Southern Europe:
64%; Continental Europe: 84%; EU28: 75%, 2016: 64%). Outside Europe (in the US) the
average share of researchers satisfied with mobility perspectives is 25 percentage points
lower than the EU28 average (13pp in 2016) (see the MORE4 Global survey report).

The lowest shares of researchers satisfied with their career perspectives are found among
those in early career stages, particularly in career stage R2 (followed by R1); the highest
are located in the group of leading R4 researchers. To some extent, this might reflect the
higher shares of early-stage researchers who have fixed-term contracts, compared with
leading researchers. This is plausible, as R4 researchers have made it to the top of the
career path and hence enjoy their current position; uncertainty about the feasibility of a
research career is highest at the R2 stage, when career progression often depends on the
assessment of research performance by others. In terms of satisfaction with mobility
perspectives, no large differences can be observed between career stages (these range
between 73% for R3 and 77% for R4; see the MORE4 HE EU survey report).

Overall, comparing all aspects of working conditions irrespective of specific career stage,
researchers’ satisfaction is lowest in relation to funding, the balance between teaching and
research, and career perspectives.

7.2. EU policy aims and implications of MORE4 findings

The policy context regarding the working conditions of researchers in the EU is
characterised by a variety of policy aims emanating from, for example, the Council
Conclusions on young researchers, the Communications on creating and deepening the
ERA, and the agenda for the modernisation of higher education in the EU. Similar to the
case of PhD training and recruitment/career paths, a number of general performance goals
follows from these policies:

Quantity of researchers: as with PhD training and career paths, working
conditions need to be attractive to keep researchers in research careers. Among

121 pavlidis, 1., Petersen, A.M. & Semendeferi, I. (2014). Together we stand. Nature Physics,
10(10), 700-702; Walsh, J.P. & Lee, Y.N. (2015). The bureaucratization of science. Research
Policy, 44(8), 1584-1600.

102



the various working conditions, those affecting scientific productivity are
particularly important.

- Quantity of research: the EU aims for R&D expenditures of 3% of GDP by
2020.

- Quality of research: attractive working conditions are crucial to ensuring
researchers can fulfil their potential and contribute to EU research excellence.

- International competitiveness of research jobs in the EU: worldwide
competition for the most talented researchers means that working conditions in
the EU must be attractive enough to entice the best, ensuring brain circulation
rather than brain drain.

- Reducing intra-EU variation in research performance: reducing both brain
drain, notably from weaker regions, as well as wide regional variations in
research and innovation performance, are key aims of the ERA.

- Gender equality among researchers: reducing gender-related differences in
working conditions in order to increase the attractiveness to women of research
careers, and to ensure full exploitation of female researchers’ potential.

In addition to many initiatives at national level, the above goals are addressed from
different angles at EU level:

- Recommendations and guidelines for Member States, as in the European Charter
for Researchers, stress the need for career development opportunities and
mobility perspectives, which are important working conditions; Council
Conclusions on young researchers, which call upon Member States to improve
career perspectives, the research-teaching balance, national funding of research
and mobility, and collaboration schemes.

- Providing funding for individual researchers, e.g. through ERC and MSCA
schemes, which provide several key working conditions such as access to
research infrastructure and research autonomy.

- Project-based research funding such as through Horizon 2020, helps researchers
fund their research.

- The EU encourages Member States to implement policies that boost gender
equality, in particular in decision-making positions, inter alia by providing
monitoring of gender balance in research (e.g. the SHE figures; see Section 14
for more details).

- With the new ERA Communication, the European Commission intends to develop
new tools and initiate policies that are relevant to improving the working
conditions of researchers, e.g. through priority 1 on investments, Member States
are called upon to increase research funding, which would have a clear positive
impact on working conditions for researchers.
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What lessons can be drawn in relation to these policy aims from MORE4’s key findings on
working conditions?

First, the MORE4 findings indicate that research jobs are attractive by their nature -
researchers are intrinsically motivated because they like what they are doing, in terms of
intellectual challenge, responsibility, social recognition etc. This means that for research
careers to be attractive, it is sufficient to provide good working conditions. It is not
necessary to convince students that research might be an interesting job option for them.
Moreover, research based on the MORE2 data shows that researchers are willing to trade-
off material working conditions such as salary against working conditions for research,
including research autonomy and funding, longer time horizons for their research agendas
(in the form of long-term career perspectives), etc. Working conditions for research are
hence drivers of attractiveness for jobs in research, more so than salaries, quality of life
and other non-research related working conditions.??

Second, there has been an upward trend in satisfaction with working conditions across
the board since 2012. Linking these findings to national policy developments would require
an in depth country-level analysis, which is outside the scope of this study. Satisfaction is
lowest with respect to research funding, career perspectives and the balance between time
for teaching and time for research. The last two issues are of particular concern to early
stage researchers, because they are most in need of stable career perspectives and
because evaluation benchmarks are often geared towards excellence in research rather
than teaching. At an international level, a similar pattern of lower satisfaction can be
observed with respect to these aspects of working conditions, with the US usually showing
much higher levels of satisfaction.

Third, as with career paths and recruitment, a picture of heterogeneity emerges with
regard to satisfaction with working conditions across the EU, although this time the fault
lines relate less to different higher education systems (as in Section 6 on career paths),
but rather to economic development, public budgets for research and research
performance. Here, very low satisfaction in with salaries, pension plans, the quality of
peers and research funding can be seen in certain Southern and Eastern European
countries. This heterogeneity may impact on the completion of the single knowledge
market in the EU and on prospects for achieving symmetrical rather than asymmetrical
mobility of talented researchers in the EU (i.e. it may contribute to brain drain rather than
brain circulation).

EU-level and national policy instruments

Heterogeneity in perceptions of working conditions across the EU can be addressed
through a variety of approaches.

- First, overall economic policy towards convergence, e.g. through the ESIF -
structural funds - will also work indirectly to promote the convergence of
research systems, as wages, researchers’ pensions and research funding budgets
can grow more quickly in ‘catching-up’ countries. The ESIF contribute to the
implementation of smart specialisation strategies focused on matching the
strengths of national research and innovation systems with business needs.

122 janger, J. & Nowotny, K. (2016). Job choice in academia. Research Policy, 45(8), 1672-1683.
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Second, EU research funding can play a role in counteracting low satisfaction
with national research funding. However, low success rates in Horizon 2020 imply
that only the very best will make it, and these are more likely to come from
successful research systems in economically developed countries. Most of the
basic and applied research funding of the EU (Horizon 2020, ERC) is distributed
on the basis of excellence — with good reason - but this also means that to date,
it primarily benefits countries with well-performing research systems or
individually excellent researchers. EU institutions are considering how the
research and innovation divide between EU Member States and regions can be
reduced, and how the problem of brain drain from less developed regions can be
mitigated. This is also an explicit widening objective in the new ERA
Communication (priority 2, access to excellence). One way to combine efficiency
with equity may be to increase research infrastructure funding to struggling
countries, which would still be open to researchers from across the EU, so that
they could serve as European platforms, while still generating positive local
spillovers. This merits further research though - first, it has to some extent
already been pursued by the structural funds; and second, simply funding
infrastructure is seldom enough - there also need to be researchers who can put
that infrastructure to use. Institutional co-funding of tertiary education was
discussed in Section 5 on PhD training. The European Universities initiative!?3
could also be relevant; for the moment, however, it is oriented more towards
teaching. Certainly relevant will be the possibility under Horizon Europe to
combine its funding with payments from the structural funds.

Third, if national research funding is relatively low (as outlined above), then the
allocation mode used for funding matters all the more: rather than
indiscriminately funding research institutions through base funding, a variety of
funding modes could concentrate funding on the most promising research
projects or early-stage researchers. This could include ex-ante peer-review on a
project-by-project basis, or ex-post funding mechanisms such as the REF
(Research Excellence Framework) in England. Such mechanisms have both
advantages and disadvantages, which will need to be screened in a country-
specific context to reflect national idiosyncrasies that may impact upon the
effectiveness of such allocation mechanisms.!?* The Policy Support Facility (PSF)
can help countries to implement such mechanisms (see below). More or stronger
financial incentives for higher education institutions, which include (i) funding for
excellence initiatives; (ii) competitive/performance-based funding; and (iii)
performance agreements, are also a focus of the new ERA Communication, which
has an agenda of institutionally transforming of universities.

Fourth, the sharing of best practice and mutual learning exercises (MLE), as
organised by the EU within the PSF (see discussion in Section 6) can be very
important. MLEs can focus on which working conditions to prioritise, given limited
budgets. The MORE4 findings indicate a focus on research funding (the allocation
of funding); career paths/perspectives (as mentioned in Section 6); and on the
balance between teaching and research. This balance matters more to early
stage researchers, as they are judged on research performance. In order to
introduce flexibility into universities, as the scientific productivity of tenured

123 https://ec.europa.eu/education/education-in-the-eu/european-education-area/european-
universities-initiative_en

124 For example, project funding with low success rates leads to risk aversion, and can entail
significant time in writing proposals; ex-post research assessments can be cumbersome and cost a
lot of money.
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researchers declines, their teaching hours could be increased to free up resources
for promising young researchers. Such adjustments may come at the explicit
request of more established researchers, with the aim of imparting more of their
knowledge and skills to students; it may also be the outcome of evaluations
organised by universities themselves. National legal frameworks should in
principle allow such flexibility. Given the known willingness of early stage
researchers to sacrifice some potential salary in exchange for good research
conditions, there is a chance that well-designed careers and positions in research
can compensate for the economic disadvantages of ‘catching-up’ countries, such
as lower salaries. To allow for the long-term planning of research agendas, in
addition to career perspectives, long-term (national) funding commitments could
increase budgeting reliability and planning security.

- Fifth, regularly monitoring the attractiveness of working conditions or jobs
offered to researchers could also help to identify divergent trends at an early
stage. The new ERA Communication signals that the European Commission
intends to establish an observatory on brain circulation and research careers.

At the same time, the country snapshots in the ERA Progress Report 2018 also reveal that
multiple initiatives and actions have been implemented at national level to address the
working conditions of researchers:

- In 2016, Portugal adopted ‘Fostering Scientific Employment’ (Decree-Law
57/2016), with the aim of improving researchers' working conditions and career
prospects and to promote the employment of PhD holders (EC, 2017c; OECD,
2016). The measure was taken to overcome challenges associated with a high
emigration rate among graduates, as well as highly unstable research careers.

- In May 2016, the implementation of Greece’s law on the National Strategy for
Research, Technological Development and Innovation (ESETAK) was revised to
enable improvements in the working conditions of researchers working in the
public sector.

- The Academy of Finland supports early-career researchers by funding
postdoctoral research posts and Academy Projects for early-career researchers.
In 2017, the government dedicated additional funds to the Academy of Finland
in order to support a larger number of high-quality projects submitted by early-
career researchers and cover researchers’ salaries.

- In Spain, initiatives have been implemented for the recruitment of highly reputed
Spanish or overseas research professors into the national science and technology
system. An alternative career path in public research organisations and
universities through permanent contracts (‘for distinguished researchers or
scientists of great prestige’) has been developed. A new call for the recruitment
of highly reputed Spanish researchers using this type of contract is ongoing (the
‘Beatriz Galindo’ grants).
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8. INTERNATIONAL MOBILITY DURING PHD STAGE

International mobility during PhD stage

PhD mobility Not PhD mobile

EU28 R1 and R2 researchers during PhD
PhD mobility:

169%b of R1 and R2
researchers

>3 months during PhD:

2390 of R1 and R2
researchers (18% in 2016)

m Mobile = Not mobile
(70% non-mobile in 2016)

Influence of family situation

PhD degree mobility among R1-R2 When in couple, PhD mobility is easier
researchers with/without children when the partner is also a researcher
(whether or not single or in couple)
e O PhD degree During PhD
mobility: mobility:
: . ®
ith 470 = I o
versus [ versus
13% 18%
15% 23%

Source: Based on MORE4 EU HE report (Section 7.1.1)
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8.1. Key findings

The MORE studies consider two types of mobility at PhD stage:

PhD degree mobility: mobility with the purpose of obtaining a PhD in a country
other than the country of citizenship AND the country of Master’s degree.

During-PhD mobility: mobility of three months or more during the PhD, while
still obtaining the PhD in the country in which the researcher began their PhD

(regardless of the citizenship of the researcher).

The following paragraphs discuss the key findings in MORE4 in terms of the profiles,

motives and barriers involved in both types of PhD mobility.

8.1.1. Mobility profile (PhD)

SHARE OF RESEARCHERS WITH INTERNATIONAL '‘PhD DEGREE MOBILITY’

(of all R2 researchers, or R1 researchers that are enrolled in a doctoral programme)
By FOS

2012 (n= 3,449)

2016 (n=2,469)

2019 (n=1,776)

By career stage
R1: 19.4%
R2: 12.3%

R1: 20.0%
R2: 14.6%

R1:17.5 %
R2: 14.1%

MED

NAT:
SOC:
MED:
NAT:
SOC:
MED:
NAT:
SOC:
SHARE OF RESEARCHERS WITH INTERNATIONAL ‘DURING-PhD MOBILITY’

1 16.4%
14.5%
15.5%
17.1%
16.7%
15.7%
10.9%
14.6%
19.4%

By gender
F:12.6%
M:17.5%

F:15.9%
M:16.9%

F:15.1%
M:16.0%

(of all R2 researchers, or R1 researchers that are enrolled in a doctoral programme)
By FOS

2012 (n=3,449)

2016 (n=2,469)

2019 (n=1,776)

By career stage
R1: 13.9%
R2: 21.5%

R1:12.9%
R2: 21.0%

R1: 18.0%
R2: 26.7%

MED

NAT:
SOC:
MED:
NAT:
SOC:
MED:
NAT:
SOC:

1 16.6%
16.2%
21.9%
17.1%
16.5%
21.0%
15.4%
21.1%
31.8%

By gender
F: 17.6%
M: 18.9%

F: 18.8%
M: 17.7%

F: 23.0%
M: 24.0 %

The MORE4 EU HE survey!?> shows that 16% of EU PhD candidates obtain their PhD
in a country other than that of which they are citizens, and 23% experiences a
move of more than three months to another country during their PhD. 64% of R1-
R2 researchers have never been mobile for or during the PhD phase (70% in MORE3).
Eurostat data on the number of mobile PhD candidates (ISCED8) from another EU28

125 ppMI, IDEA Consult & WIFO (2019). MORE4 - Support for continued data collection and analysis
concerning mobility patterns and career paths of researchers, EU Higher Education Report.
European Commission, DG Research and Innovation.
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country as a share of total PhD candidates in the country'?® were analysed in the MORE4
Indicators report on researchers!?’. This indicator corresponds most closely to PhD degree
mobility (those who are enrolled in that country to obtain their PhD), but represents only
half the value in MORE4!%®: about 8% of PhD candidates were mobile from other EU28
countries in 2017. This share is also fairly stable over time.

Compared to the 2012 and 2016 data, PhD degree mobility seems to have further
converged for male and female researchers. The difference is also very small for during-
PhD mobility. R1-R2 researchers with children engage/have engaged less in PhD degree
mobility (13%) than those without children (18%). This difference is smaller for during-
PhD mobility (26% with children and 24% without children). Of the researchers who are
in couple, PhD degree mobility is substantially higher for the ones who have a partner who
is also a researcher (23% versus 15%). This is even more outspoken in during-PhD mobility
(43% with partner working in research versus 23% of those living in a couple but whose
partner does not work in research).

PhD mobility: country of origin

Seen from the perspective of the ‘origin’ of those researchers engaged in PhD mobility, it
is important to note that PhD degree mobility can in some cases be a (negative) indicator
of the attractiveness of PhD training in the country of which they are citizens. It can,
however, also be a (positive) indicator of the personal willingness of citizens from a specific
country to move abroad for their PhD (thus not necessarily implying a negative view on
their country of origin). During-PhD mobility does not reflect citizenship, but instead
reflects the PhD training in a specific country: it shows the extent to which PhD training in
a specific country supports/allows/requires international experiences during a PhD.

The largest shares of PhD degree mobility are found among researchers who are citizens
of Greece, Italy, Bulgaria, the Netherlands and Denmark (each 25% or more; see Figure
11). This means, for example, that more than 40% of all researchers with Greek citizenship
are mobile to obtain their PhD in a country other than Greece. This share is high when the
number of mobile researchers represents a higher proportion of researchers from that
country; it may also be high when the total number of researchers with this citizenship is
lower (i.e. smaller countries). Finnish, Slovenian and UK citizens are the least mobile for
PhD degrees (less than 6%). This means that the vast majority of Finnish researchers, for
example, obtain their PhD in Finland. Comparing figures from MORE2, MORE3 and MORE4
reveals that while the EU average has remained relatively stable, there is a great deal of
volatility in these figures at country level.

For moves during PhD, the patterns between countries are somewhat more consistent
over time (see Figure 12). Researchers who will/did obtain their PhD in Spain, Italy and
Denmark are considerably more mobile during their PhD to another country than the EU
average (between 48% and 59%, compared with the EU average of 23%). This means

126 Based on Eurostat: mobile PhD students from abroad as a share of total PhD students in the
country (educ_uoe_mobs02, ISCED8/educ_uoe_enrt01, ISCEDS8). Cf. indicator 7.1 in the MORE4
Indicators report on researchers.

127 ppMI, IDEA Consult & WIFO (2019). MORE4 - Support for continued data collection and analysis
concerning mobility patterns and career paths of researchers, Researcher Indicators report.
European Commission, DG Research and Innovation.

128 The values of both indicators can not be directly compared because they are not based on the
same definition.
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that most of the researchers - of any citizenship - working on a PhD in Spain, experience
a >3 months mobility experience outside Spain during their PhD. Hungary also had a
during-PhD mobility share of 46% in 2019, compared with 17% in 2016. For Slovenia, on
the other hand, this share decreased from 31% in 2016 to 13% in 2019. Researchers who
obtain(ed) their PhD in Luxembourg, Romania or Switzerland (8% or below) or in Ireland,
the UK and the Netherlands (12-14%) engaged less frequently in during-PhD mobility. In
some of these countries, this could be in part due to other types of mobility being more
prevalent, such as PhD degree mobility or Master’s mobility.

Figure 11: International PhD degree mobility, by country of citizenship
(departure)
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Source: MORE4 EU HE survey (2019) and MORE3 EU HE Survey (2016)

Notes:
Share of R1 PhD candidates and R2 PhD holders that were PhD degree mobile, by country of citizenship.
With ‘PhD degree mobility’ defined as obtaining or having obtained a PhD in a county other than the one
in which he/she obtained his/her previous degree.
Countries with fewer than 30 observations are omitted: Cyprus, Iceland, Hungary, Luxembourg, Malta.
Based on question 57: “Did/will you obtain your PhD in a country other than the one where you obtained
your previous degree (the degree that gave access to the PhD)?” and question 5: “What is your country
of citizenship?”
(2019: n=1,781; 2016: 2,587)
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Figure 12: >3 month international mobility during PhD, by country of PhD
(departure)
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Source: MORE4 EU HE survey (2019) and MORE3 EU HE survey (2016)
Notes:

Share of R1 PhD candidates and R2 PhD holders that were >3 month mobile during their PhD, by
country of PhD.

With *>3 month mobility during PhD’ defined as moving for 3 months or more to a country than the one
in which they obtained or will obtain their PhD.

Countries with fewer than 30 observations are omitted: Cyprus, Greece, Iceland, Malta.

Based on question 57: “During your PhD, did you move for 3 months or more to a country other than
the country where you did/will obtain your PhD?”

(2019: n= 1,917; 2016: 2,764)

111



PhD mobility: destination country

Seen from the perspective of the ‘destination’ of researchers engaged in PhD mobility, PhD
degree mobility is a (positive) indicator of the attractiveness of PhD training in the country
of destination. The more researchers of foreign citizenship work on their PhD in a specific
country, the higher we can assume the attractiveness of that country to be, in terms of
PhD training or other factors encouraging mobility at this career stage such as dedicated
funding programmes. During-PhD mobility, seen from the perspective of the destination,
reflects — among other things - the attractiveness of PhD training in a country for a shorter
stay (>3 months exchange, without the goal of obtaining a PhD in that country). Aside
from the attractiveness of the research system, other framework factors will also play a
role, such as language patterns and selection procedures.

As with country of ‘origin’, the figures for PhD degree mobility at country level vary
considerably over time. In MORE4, we see high shares of PhD degree mobility towards
Hungary, Luxemburg and Ireland, but also towards Scandinavian countries such as
Norway, Denmark and Sweden. This is shown in Figure 13 below. Share may be high either
due to a higher number of foreign researchers in a country, or due to the lower total
number of researchers in these countries.

Eurostat also provides information about the destination of PhD mobility in its monitoring
of mobile PhD candidates (ISCED8) from abroad, as a share of total PhD candidates in the
country!??, The countries with the most PhD candidates from abroad relative to their total
number of PhD candidates are Luxembourg (54%), Austria (19%), Denmark (18%) and
the Netherlands (17%). Corresponding shares for this indicator in Croatia, Lithuania,
Poland, Romania and Slovenia range between 0% and 1%.

For during-PhD mobility, the main destination countries are the United States (13%),
Germany (12%) and the United Kingdom (10%), as shown in Table 3. In MORE3 and
MORE2, these countries were also among the top 3, but in a different order (Germany
surpassed the United Kingdom in the most recent MORE survey). The top 10 destination
countries for during-PhD mobility are often visited by R1 and R2 researchers from the
largest mainland EU-countries (Germany, Italy, and Spain). In MORE3, this list was
dominated by Southern European countries (Italy, Spain, Greece, Portugal).

The geographical patterns of >3 month during-PhD mobility are very similar to those for
post-PhD mobility, and appear to be stable over time when compared with the figures for
2012 and 2016 (i.e. MORE2 and MORE3): the United States, United Kingdom and Germany
are the most frequently mentioned destinations for researchers before and after their PhD.
In addition, the MORE surveys also collect information on Master’s mobility: in MORE3, the
rate of during-PhD mobility observed was considerably higher among researchers who
were not mobile for their PhD degree, because they already moved during their Master’s
degree (37% versus 18% in total). In MORE4, however, these percentages are no longer
significantly different from each other (23% versus 24% in total).

129 Based on Eurostat: Mobile PhD students from abroad as a share of total PhD students in the
country (educ_uoe_mobs02, ISCEDS8; /educ_uoe_enrt0, ISCEDS). Cf. indicator 7.1 in the MORE3
Indicators report on researchers.
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Figure 13: International PhD degree mobility, by country of PhD (destination)
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Source: MORE4 EU HE survey (2019) and MORE3 EU HE survey (2016)
Notes:
Share of R1 PhD candidates and R2 PhD holders that were PhD degree mobile, by country of PhD.
With ‘PhD degree mobility’ defined as obtaining or having obtained a PhD in county other than the one in
which he/she obtained his/her previous degree.
Countries with fewer than 30 observation are omitted: Cyprus, Iceland, Gre