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1. Facts and ﬁgures

A common understanding of terms such as gender and mobility is mandatory in this GMAP. Therefore,
deﬁnitions are determined and distinguished. They are based on the interview results.1) Additionally,
several ﬁgures related to the state of the art on scientists' mobility in Europe 2) in general are given.
They show how signiﬁcant international mobility was in the past and still is today.

Key deﬁnitions
Scientists literally create knowledge and new ﬁndings. As part of their research, they develop or
improve concepts, theories, models, instruments or methods. 3) Compared to the term researcher, a
scientist is a person with advanced knowledge of one or more sciences. Basically, a researcher
becomes a scientist after having advanced knowledge and experiences in the scientiﬁc research.
For the purpose of this study the group of young scientists refers to doctoral students and post-docs
within the early post-doctoral phase. The early post-doctoral phase comprises scientists in the ﬁrst
three years after the PhD. Senior scientists consists of postgraduates in between three to nine
years after their PhD as well as the young investigators group leaders. Senior scientists include
professors.4)
Personal development is deﬁned as the acquisition of knowledge, qualiﬁcations, and experiences
to foster one's individual eﬀort and self-assessment. Furthermore, personal development is initiated
by the person herself/himself. It is the opposite of the employee's development, which is initiated by
an organization. 5)
Career development is deﬁned as “the process of learning and improving your skills so that you can
do your job better and progress to better jobs” 6). This process begins with a proactive planning and
implementation of action steps towards set career goals. 7) In some cases a mentor or supervisor can
be helpful for career development.
On the one hand, mobility is deﬁned as the quality or state of being mobile. It is the movement of
individuals or groups from place to place, job to job (or from one social or economic level to another).
On the other hand, it seems to be impossible to give a clear deﬁnition of the term mobility, as it
diﬀers according to international interpretations.
As we are interested in the mobility behaviour in the ﬁeld of physics, we deﬁned mobility in relation to
academia and research in mobility experiences abroad. There are basically transfers or people
movements between countries, e.g. international circulation of a country's intellectual resources,
globalisation of science impact on actual need for physical mobility. It is about being in a country
other than one's own (deﬁned usually by country of birth). This means that we only focus on
international mobility. It includes all kinds of movement from outside into and out of an
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organization. One of them is geographical mobility which is seen as a requirement, e.g. spending
some time at CERN. It includes international dimensions, outgoing and incoming mobility as well as
the reintegration of returnees. Programs for outgoing scientists foster the accumulation of knowledge
and good practices abroad. Outgoing mobility's aim is to attract best scientists to improve research
activities and strengthen the national community's position.
“Mobility - and in particular international mobility - of skilled human resources plays an important role
in innovation. It contributes to the creation and diﬀusion of knowledge, particularly tacit knowledge,
which is more eﬀectively shared within a common social and geographical context. Coherent and
eﬃcient migration regimes help making the most of brain circulation.” 8)

State of the art on scientists' mobility in Europe
The European Commission fosters mobility through various projects and programmes 9) and
encourages students and scientists to go abroad. Studies 10) have shown that mobility is one of the
most crucial factors in academia and research. Several programs help scientists to accumulate
knowledge and good practices abroad. The international mobility of scientists is about the movement
of highly skilled scientists, the movement of highly skilled knowledge workers. There are three wellknown types of movement:
'Brain drain' describes the potential loss of human capital and knowledge from the source (home
country) when scientists go abroad for their research. It can result in long-term absence of the
scientist or permanent emigration. The positive aspect of this emigration is the increase of knowledge
and human capital in the host country - what one country loses another gain. This phenomenon is
called
'brain gain' for the hosting or receiving country. A third aspect of international mobility is 'brain
circulation'. Highly skilled scientists visit diﬀerent countries for a deﬁned period of time and then
return to their home country. Science and host countries beneﬁt when scientists maintain contacts
made during international stays and networks 11) of knowledge and research are expanded.
Based on diﬀerent studies, the following section provides some ﬁgures for the state of the art of
scientists' mobility in Europe.
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Figure 1: Scientists in research locations in 2013 12)
Figure 1 provides an overview on scientists worldwide - not speciﬁc to physics. This cut-out gives
information on selected countries, with leading research organizations. The largest number of
scientists is in China with circa 1.5 million scientists, followed by the USA. The total number of
scientists 13) worldwide is approximately 7.8 million.
There are diﬀerent reasons behind the initial mobility abroad by academics and scientists. It may start
with a stay abroad in high school and may end with a permanent position. Figure 2 shows that almost
half of the total go abroad to take up a post-doc position. This may be a reason for the high number of
young scientists who go abroad.
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Figure 2: Reasons for ﬁrst international mobility
In comparison to all countries analysed it can be said that the number of scientists in the ERA is
particularly high. This means that within Europe there are many of scientists who are able to go
abroad.
The comparison between outgoing and incoming mobility shows that particularly the United States of
America are very active in the exchange of scientists. Generally outgoing and incoming mobility are
almost equal. 14)
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Figure 3: Outgoing and incoming scientists (1996-2013) 15)
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DAAD/DZHW, 2016
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OECD (2010) Measuring Innovation: A New Perspective p. 52
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e.g. European Quality Charter for Mobility
http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=LEGISSUM:c11085&from=DE
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Appelt, S. et al., 2015; Netz, N., Schirmer, H., 2016; Thorn, K., Holm-Nielsen, L., 2006
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Sekuła, P. et al., 2018, p. 52ﬀ
13)

Full-time equivalent: Conversion to full-time equivalents states how many (ﬁctional) full-time posts
would result if all part-time posts were consolidated into full-time posts. This conversion provides a
higher degree of comparability between countries with diﬀerent proportions of full- and part-time
employment in research; DAAD/DZHW, 2016, p.101
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