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MAIN RESULTS OF THE INDUSTRIAL RESEARCHER MO-
BILITY STUDY

The mobility of researchers is a central focus of the current debate on competi-
tiveness in developed market economies, where knowledge is the main source of
comparative advantage. Since part of this resides in the people working in an or-
ganisation and is only weakly protected by property rights, the movement of
knowledge holders (such as researchers) across firms and regions is one of the
main mechanisms by which knowledge is spread (see Almeida and Kogut, 1999,
Hoti et al, 2006 and Kaiser et al, 2008 for empirical evidence). While this may
represent both a threat as well as an opportunity for individual actors in an econ-
omy, since the knowledge base of a firm or a region can be both strengthened by
inward mobility but also weakened by outward mobility, existing research sug-
gests that in aggregate higher mobility is beneficial for competitiveness.

For instance with respect to geographical mobility the economic literature has re-
peatedly stressed that the mobility of highly qualified workers (such as research-
ers) has a positive impact on the competitiveness of countries, regions and firms.
In this respect a number of studies (see e.g. Zucker, Darby and Torero, 2002,
Moen 2005, Rosenkopf and Almeida, 2003, Song et al 2003 Gauthier-Loiselle and
Hunt, 2008) have found that mobile researchers are an important resource pool,
which help to improve national and firm level R&D performance as well as helping
with integration into international R&D networks and increasing entrepreneurial
and patenting activity. Furthermore, a by now relative large body of empirical re-
search (see e.g. Saxenian, 2000, Fallick, Fleischmann and Rebitzer, 2005) shows
that even within a region, mobility of researchers between sectors and firms may
have a positive impact on competitiveness.

This importance of the mobility of researchers is also increasingly recognised by
policy makers. For instance the EC Communication “Towards a European Re-
search Area” (EC, 2000) identified increasing the number of mobile researchers in
Europe as a central objective for constructing the European Research Area (ERA)
and the Commission’s Green Paper on the European Research Area (EC, 2007)
reinforces this by stressing the importance of a high level of mobility of research-
ers between countries and institutions for the realisation of the ERA (see also EC,
2008, p.119).

Despite the importance of the topic, comparable data on the mobility of research-
ers on a European level is hardly available. Thus recent analyses have mostly ei-
ther used proxies which cover a larger sample of the population than just re-
searchers such as the Human Resources in Science and Technology (HRST) (e.g.
EC, 2009) or have focused only on a subset of the researchers such as doctoral
researchers (see Idea Consult, 2009). This lack of data applies even more
strongly to the mobility of researchers working outside academia as well as the
mobility of researchers from academia to and from other sectors and to the more
subjective issues related to the motivations for and results of mobility.

Given this paucity of comparable data on researcher mobility one of the main ob-
jectives of Work Package 7 of the MORE project was to conduct a survey on the
extent, motivations and results of mobility among researchers employed outside
academia (i.e. industry researchers). This study reports the results of this ques-
tionnaire. In particular we aim at answering three questions related to mobility of
industry researchers:

m  What is the structure and intensity of mobility among these researchers?
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m What are their career paths?
m  What factors hamper or facilitate mobility and what are the effects of mobility
on industry researchers?

(I) Evidence from the ELFS

Before providing the results of the industry researcher survey we, however, also
use data from the European Labour Force Survey to compare the mobility of
those employed in research occupations and HRST. This is important because it
allows us to assess (at least from the perspective of rough proportions) the valid-
ity of the results of the questionnaire.

We find that both HRST employment as well as the employed in research occupa-
tions as defined in the Frascati manual deliver only poor approximations of the
number of researchers. The number of persons employed in research occupations
according to the ELFS exceeds the number of researchers according to official
EUROSTAT sources by a factor of over 9 and HRST employment is by a factor of
18.5 higher. This thus questions the reliability of results using these definitions as
proxies for researcher employment and - from a data development perspective -
underlines the importance of implementing questions allowing to identify re-
searchers in the standard large scale household surveys of the EU (such as the
Labour Force Survey) if insights into the labour market behaviour of this group of
workers is sought for.

On a more substantive level our findings suggest that both HRST and employed in
research occupations are groups that are not necessarily more mobile than com-
parable employees working in other sectors, but that for them the determinants
of mobility differ from those of the overall population. In particular, we find that
these groups are characterised by a lower mobility from non-employment to em-
ployment, which may be explained by the lower unemployment and higher par-
ticipation rates among these highly educated groups.

Furthermore, sector mobility rates of these groups in aggregate are about compa-
rable to those of the employed overall, with econometric evidence suggesting sta-
tistically significantly but only slightly lower sector mobility, than among other
groups of the population.

This higher sector mobility is, however, associated with a quite different struc-
ture, since in these groups a larger share of sector mobility is accounted for by
job changes within the market services industries and by job changes from the
public sector (i.e. education or other non market services) to either market ser-
vices and other sectors, while flows from market services and other sectors to the
education and other non market services are of a lesser importance.

The international mobility of these groups, by contrast, is substantially higher
than for the overall employed, but this advantage becomes very small (although
remaining significant) once composition effects are controlled for and the mar-
ginal impacts of determinants of both regional as well as sector mobility differ
substantially between those employed in the HRST and in research occupations
and those employed elsewhere. In particular age-mobility and education-mobility
profiles are steeper than for comparable employed elsewhere. This thus points to
different (occupation specific) career paths of those employed in research occupa-
tions or as HRST.
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(II) Results from the industry researcher survey

Given that the HRST and those employed in research occupations are only very
imperfect proxies when one is interested in analysing the mobility behaviour of
researchers, the study continues to present the results of a questionnaire con-
ducted in 2009 among over 3000 industry researchers in Europe.

(II.a) Design of the questionnaire

The principal contact data source for this questionnaire was the contact data of
applicants to the 6™ and 7*" Framework Programme for Research and Technologi-
cal Development of the European Commission that are employed in private indus-
try. In addition, we asked contact persons at engineering associations to forward
survey invitations to their members and also implemented an option enabling re-
spondents to forward a survey invitation to colleagues (“snowballing”).

This sampling strategy raises a number of issues with respect to the representa-
tivity of the data. Although we extensively test for biases in mobility between dif-
ferent subsamples in the questionnaire, without being able to establish such bias,
we can thus not discard the possibility that our data are biased towards excel-
lence. In addition the companies applying for support in the context of the
Framework Programmes probably have specific characteristics that are different
from those not applying. Therefore, it might be assumed that, for instance, the
biggest companies are overrepresented in the FP contact data. From a data de-
velopment perspective our experiences thus suggest that the key problem of re-
search on industry researchers is lacking information on population characteris-
tics, which could in all likelihood only be provided, if regular large scale surveys
increasingly also focus on identifying researchers and research firms. Thus tasks
such as assessing the number of total researchers in the private industry by com-
pany, assessing the number of R&D-performing entities, assessing the number of
researchers in these entities and assessing the technology fields these entities are
acting in (in the best case providing the number of researchers per technology
field), which would enable future research to create stratified samples, should re-
ceive increased attention in data development if more representative information
on industry researchers is looked for.

In addition some of our qualitative results also suggest that the mobility concept
used in our study as well as in much of the literature is becoming increasingly
blurred with respect to both the timing of mobility as well as with respect to the
delimitation of the boundaries of the firm. Thus future studies should also increas-
ingly take account of different types of mobility (such as short term and incom-
plete migration), which are probably closely linked to organisational changes in
research work (and may thus require the development of linked employer em-
ployee data) besides job changes and long-term stays abroad.

Despite these caveats at the closing of the survey, eight weeks after the launch
date, the response rate was close to 20%, and the data provide slightly more
than 3000 usable observations on industry researchers residing in one of the
EU27 countries in 2009.
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(I1.b) The profile of industry researchers

The data suggests that industry researchers differ from academic researchers in a
number of ways. They are more often male, slightly older, more often married
and are more likely to have children. They are also less likely to have completed a
postgraduate degree (PhD or equivalent) and are more likely to have a degree in
engineering and/or the natural sciences. With respect to their work contract, for
industry researchers fixed term contracts and part time work are much less
common than in academia and many of them have a relatively long tenure with
their respective firm, which reflects the fact that these workers are in high de-
mand in their enterprises.

(II.c) What is the structure and intensity of interna-
tional mobility among industry researchers?

The most important finding of this survey is arguably that industry researchers
are a highly mobile group relative to the total working age population of the
EU27. This finding applies to all indicators of mobility we analyse. Our data sug-
gests that 40% of industry researchers in the EU have experience with working
abroad (for a period of more than three months) and more than 18% currently
live in a country other than where they completed their highest education or live
in another country than the one they were born in. In addition 10.3% of our in-
dustry researchers have worked abroad at least once in the last three years and
35% of industry researchers intend to move for work to another country within
the next three years.

Internationally mobile industry researchers, also, mostly had 1 stay abroad, but
around 19% of all industry researchers have worked abroad (for more than 3
months) more than once in the last three years. In addition short term stays (and
related return migration) seem to be a major factor contributing to mobility pat-
terns of industry researchers residing in the EU. Over 50% of the work episodes
abroad last for less than 3 years.

Flows between countries of industry researchers also suggest that Germany is the
most central country in the network of industry researcher flows. In addition the
group of rather central countries comprises the United Kingdom, Belgium, the
Netherlands, France, Italy) and Spain, while the most peripheral of the countries
in the network are the smaller EU countries. These differences, however, seem to
be primarily due to factors related to (economic and geographic) country size as
well as distance between countries, since differences in country size (in terms of
GDP and area) and distance between origin and destination countries can explain
up to 86% of the total variation in bilateral flows of industry researchers.

Industry researchers, however, also differ substantially in their mobility. The most
robust of these differences are found in terms of whether the researcher has
studied abroad, education, place of birth and field of study. In particular the most
robust results apply to differences with respect to having studied abroad. 17.3%
of the researchers that have studied abroad (as opposed to 8.6% of those that
have not studied abroad) have also worked as a researcher in another country in
the three years before the interview, and of the researchers that have at least
once been mobile in their career 31% studied abroad for some time, while among
those that have never internationally mobile this share is only 13%. In addition
we also find evidence that industry researchers who studied abroad have a sig-
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nificantly higher probability to have been mobile more than once, as well as a
significantly higher probability of working abroad for 3 months to 1 year. This
thus points to an important impact of the experience of studying abroad on mo-
bility patterns of industry researchers and highlights the contribution towards the
objective of enhancing researcher mobility that can be made by programs en-
hancing mobility among students.

Aside from experience abroad, however, also education has an important impact
on mobility. In general, the share of researchers that have been mobile in the last
three years declines steadily with education (from 12.4% for those with a com-
pleted PhD to 8.3% for university graduates to 1.8% for those with only a secon-
dary education).

Furthermore, mobility is also higher among industry researchers born in the EU15
than among those born in the EU12. This may be an indication of a continued
lower integration of the EU12 into industry researcher networks. Among those
born in the EU12 only 7.7% have been internationally mobile in the three years
before the interview. Among those born in the EU15 the same applies to 10.6%.
In addition those born in the EU15 are also overrepresented among the industry
researchers that have ever been mobile in their career, while those born in the
EU12 are underrepresented.

With respect to the field of study industry researchers that completed their high-
est degree in the agricultural sciences, in the medical and health sciences as well
as in the natural sciences are the most mobile. Those that have studied engineer-
ing and technology as well as social sciences and humanities are less mobile.
Among graduates of the agricultural, medical and health as well as natural sci-
ences the share of those that were mobile in the last three years was between
23.1% (agricultural sciences) and 11.6% (natural sciences). Among industry re-
searchers graduating in engineering and technology, social sciences and humani-
ties these shares range between 9.0% (engineering and technology) and 6.3%
(humanities).

Finally with respect to the job characteristics of the mobile we find some evidence
that the most mobile select themselves into certain jobs. Aside from average ten-
ure being significantly lower among those that have held two or more jobs abroad
mobile industry researchers with more than one stay abroad have a significantly
lower probability of being self-employed, working in the research field of me-
chanical engineering, having a fixed term contract and having average working
hours amounting to 80-100% of a full time contract. This thus suggests that a
higher intensity of international mobility among industry researchers is often as-
sociated with a higher share of atypical employment and also reflects different
career patterns in different types of research jobs as well as fields of research.

In addition there are also some variables for which the indication of a link with
past mobility is less robust. This applies to age and having worked in industry
during studies. Those that have worked in industry during their studies have an
above average probability of having been mobile in the past three years of 17.3%
(compared with 10.3% among all industry researchers). They are, however, not
significantly overrepresented among those who have ever been internationally
mobile in their career. This last finding may indicate that working in industry dur-
ing studies has a positive impact on mobility in particular for researchers in their
early career.

By contrast, gender specific age-mobility profiles suggest that the probability to
have been mobile increases sharply in the ages between 39 to 50 after which it
remain constant for men, while for the few women in our sample mobility rates
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are higher than among men in the early careers and about equal for older women
and men. Thus age-mobility profiles appear to be much flatter for women than for
men.

In addition we find that those that intend to look for work abroad in the next
three years differ from those that have been mobile in the past in a number of
respects. In contrast to industry researchers with previous mobility, industry re-
searchers intending to look for work abroad in the next three years are signifi-
cantly younger, better educated, less often married, have fewer children and are
more often born in the EU15 than those that are not intending to look for work
abroad. Among singles 48.7% state that they intend to look for work abroad,
compared with 32.5 % of married/cohabiting researchers. Furthermore, 44% of
those that have studied abroad and 36.2% of those that worked in industry dur-
ing studies intend to look for work abroad in the next 3 years.

Industry researchers intending to look for work abroad also have a significantly
shorter tenure and significantly more often have a fixed term contract lasting for
one year than those not intending to move abroad. Finally, intentions to look for
work abroad fall dramatically with the age of researchers. Among the young re-
searchers (aged 24 to 29) more than half (51.5%) intend to look for work abroad.
Among the older researchers (aged 50 or more years) this percentage is only
16.5%.

(II.d) What are industry researchers’ career paths?

Aside from their specifics with respect to mobility, industry researchers are also a
group of employees that often start their career in the public sector (in all likeli-
hood academia and potentially as doctoral students) to then change into more
applied industry research. Round tripping (or churning) between the public and
private sectors by contrast seems to be rare. The relative majority of the industry
researchers (42.3%) describe their career path as one starting in the public sec-
tor and ending in the private sector. A further 37.4% have always worked in the
private sector.

Also industry researchers on account of being in high demand have relatively se-
cure jobs and thus high job stability. The average tenure of industry researchers
in our sample is 10.4 years and the median researcher in our sample has held
three jobs in his or her career (two of those as a researcher), but only one job in
the last three years. The shares of industry researchers that held more than one
job in the last three years is 19.4% for industry researchers residing in the EU15
and 18.4% for industry researchers residing in the EU12. Furthermore, evidence
on the circumstances of job changes suggests that such changes are usually as-
sociated with an increase in administrative work and more applied research and
thus confirm the “traditional” path of industry research careers starting as a re-
searcher and then moving to more managerial positions.

Industry researchers - also on account of being in high demand - most often
move jobs coming directly from another job or from higher education, while job
accession from unemployment or inactivity is rather rare. 66.8% of the industry
researchers in our sample were employed at another firm directly before starting
to work at the current firm and 21% started working at their current employer
directly after ending higher education. In addition there are also important flows

March 2010 12



M: :RE

Mobility Patterns and Career Paths of EU Researchers

of industry researchers from self-employment. Around 6.2% of the industry re-
searchers in our sample were self employed before starting to work in their cur-
rent employment.

Furthermore our results also indicate a close connection between international
mobility and career paths. Mobile researchers are more likely to have been mobile
across sectors, have held more jobs (both in research and overall) in their career
and in the last three years and are more likely to have started their job after ter-
minating another employment relationship as well as less likely to have come di-
rectly from higher education.

In addition there are substantial differences with respect to the way individual
sectors recruit industry researchers. In general, however, intrasectoral flows
seem to be of a larger importance than intersector flows, and intersector flows
tend to be stronger in the professional, scientific and technical activities sector
than either in manufacturing and in the information and communication sector.
Also with respect to these three sectors, which offer enough observations to allow
for a detailed analysis, we find that:

m The strongest flow of researchers into employment in manufacturing is an in-
tra sector flow. About 74% of the researchers in manufacturing reported a
previous employer which also operated in manufacturing. The strongest inter-
sectoral inflows into manufacturing originate from professional, scientific and
technical activities, from information and communication and from other ser-
vice activities.

m Also in information and communication we find strong intrasectoral mobility.
About 79% of researchers report that their most recent job change originated
from a previous employer in the same sector. The strongest inter-sector flows
originate from manufacturing and professional, scientific and technical activi-
ties.

m In professional, scientific and technical activities about 60% of the researchers
reported a previous employer within the same sector. The largest inter-sector
flows targeting this sector originate from manufacturing and from information
and communication.

With respect to flows between organisations by contrast we observe clear differ-
ences in the pattern of flows to the different types of organizations. 67% of the
researchers taking up a position in an organization in the company sector come
from another organization in the company sector; 12% originate from research
organizations and 21% originate from universities.

Industry researchers having held more than one job in the last three years also
differ from industry researchers that have held only one job. They are younger,
better qualified, and have fewer children but studied abroad significantly more
often. They also have a lower tenure, a lower share of self-employed, a larger
share of fixed term contracts lasting from one to two years, a lower share of open
ended contracts and higher share of work contracts that account for between
40% to 80% of a full time contract and a lower share of full-time contracts.

With respect to career paths the largest two groups of industry researchers (those
that have moved from the public to the private sector and those that have always
worked in the public sector) differ from each other in that industry researchers
that always worked in the private sector are significantly more often male, have
more seldom studied abroad but more often worked in industry during their stud-
ies, are less often born outside the EU and have a lower share of PhDs, and are
also more often trained in social sciences but less often have medical or agricul-
tural science degrees than researchers moving from the public to the private sec-
tor.
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(II.e) What factors hamper or facilitate mobility and
what are the effects of mobility on industry re-
searchers?

Our questionnaire also considered the motives of international researchers for
choosing a particular career and discusses the factors that motivate and hamper
international mobility as well as the effects of mobility on industry researchers.
With respect to motives for choosing a career path we find that:

m For industry researchers the most important motives for choosing a particular
career path are job satisfaction, the challenges offered by the positions, work-
ing conditions, a good work life balance and life satisfaction of children. Thus
reasons related to job and life satisfaction are more important for career deci-
sions than high salaries. At the bottom of the list we find job security, the
prospects of a scientific career, keeping in touch with friends and family, other
private reasons and financial incentives other than salaries. Thus career and
life satisfaction motives are the most important determinants for choosing a
particular career path among industry researchers.

m Pecuniary motives, however, are important in the decision to accept a particu-
lar job. After the possibility to apply previous knowledge, which is almost a
precondition for mobility, and an increase in responsibility, a high salary fol-
lows on third place among these reasons. This suggests that in the more stra-
tegic decision for a career path pecuniary motives are of secondary impor-
tance relative to issues of life satisfaction for industry researchers, while in
the decision to accept a particular job (within a given career path) pecuniary
motives do develop some importance.

m For a large number of industry researchers, job changes result in an increase
in managerial activities, a higher work load but also results in higher auton-
omy. Such job changes are also often seen as a continuation of the previous
career and also seem to result in a higher share of applied research and offer
more flexibility. Thus most of the researchers’ job changes seem to be associ-
ated with a move up in the hierarchical ladder.

For international mobility by contrast we find that there are substantial differ-
ences in the factors that motivate those that were internationally mobile in the
past and that hamper international mobility for those that have not been previ-
ously mobile. Industry researchers that have previously been internationally mo-
bile name the presence of leading experts abroad, the quality of life, the presence
of external R&D structures, the recognition of educational degrees and the cul-
ture of the receiving country as the 5 most important motives for moving abroad.
They thus strongly stress the research infrastructure of the receiving country as a
major motivation for mobility.

In addition the motives for international mobility, although largely independent of
the number of stays abroad, change substantially with the longest duration of
stay abroad. In particular the importance given to the presence of leading experts
in the field, cultural differences, language differences, as well as private and fi-
nancial mobility support fall significantly with the duration of the stay abroad,
while aspects such as the quality of life, availability of schools for children, the
quality of social security and the possibility to obtain a work permit for the part-
ner increases with the duration of stay. Thus there appear to be substantial dif-
ferences in the motives of short and long term work-stays abroad among industry
researchers. While short term stays seem primarily to be driven by career con-
cerns and building human capital that can be used back home, long term stays
(which account for 48% of the total number of stays) are more strongly associ-
ated with the amenities of the receiving regions.

March 2010 14



M: :RE

Mobility Patterns and Career Paths of EU Researchers

This thus suggests a strong parallel to the factors that motivate enterprises to
locate R&D facilities in a particular region in developed economies, since, as
shown in the literature, next to the quality of R&D personnel and intellectual
property rights the quality and accessibility of the research environment (such as
that of universities) also belong to the most important factors that motivate firms
to locate R&D departments in developed market economies. Both enterprises as
well as industry researchers stress the importance of the research environment
(also stressing external R&D structures) in their location decision, while in general
putting much less emphasis on the cost aspects of their decision.

Those that have not been mobile previously give much more emphasis to factors
that are not connected to the research environment such as the quality of life, the
availability of schools for children, finding housing, work permits for partners and
the cultural differences to other countries. These factors must thus be considered
the major impediments to mobility.

Interestingly both those not internationally mobile as well as those mobile agree
that administrative barriers to mobility, taxation and private as well as financial
mobility support are least important in shaping industry researchers’ decision to
move abroad. These factors must thus be considered to be of lesser importance
both as factors motivating as well as factors hampering international mobility.

This points to a certain difference with respect to the problems seen by enter-
prises since in a series of expert interviews conducted in preparing this study,
companies place particular emphasis on the framework conditions for mobility
(such as administrative barriers to mobility). This, however, seems in line with
the finding of these interviews that in many cases companies take over the ad-
ministrative tasks (as well as financial costs) associated with mobility (such as
organizing work permits and paying mobility grants) when recruiting R&D per-
sonnel internationally, so that mobile industry researchers are often not affected
by these problems.

Furthermore mobile industry researchers are significantly more likely to see their
new job as a continuation of their previous career but less often find that the new
job has brought with it a higher share of basic research or more flexibility. Thus
international mobility of industry researchers is more closely associated with a
change from basic to applied research, which, however, is often seen as a con-
tinuation of the previous career. In addition, there are some differences in the
reasons for choosing a particular career path between mobile and immobile indus-
try researchers. Mobile industry researchers put a significantly stronger emphasis
on having a challenging position, good working conditions, making a contributing
to society, promotion prospects, and prospects of a scientific career, while rela-
tive to the immobile, they consider the importance of keeping in touch with
friends and family and job security even less important. Thus they appear even
more strongly motivated by career concerns when choosing their career path than
their immobile counterparts. Similarly mobile industry researchers also consider a
high salary, the reputation of the new organisation (leading organisation), other
career motives, the lack of career perspectives at the old employer, a good corpo-
rate culture, better job prospects in the new region, the beauty of the region,
health prospects as well as dissatisfaction with the old job as more important rea-
sons for accepting a particular job than their immobile counterparts.

Finally, we also find some evidence that for industry researchers, changing jobs
across countries may be associated with different results than changing jobs
within countries. Industry researchers, whose previous job was located in another
country than their current one - after controlling for other variables - significantly
more often find that accepting the current job had a positive impact on their job
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market chances and to a lesser degree also on their output with respect to pat-
enting activities than researchers whose previous job was in the same country as
their current one. They, however, also significantly more often report a negative
impact on contacts to the scientif