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Abstract

Given the important role played by science and knowledge in current patterns of economic growth, the economic
and labour behaviour of doctorate holders merits attention, since they are at the centre of the most fundamental
strategic processes on which human capital, productivity, innovation and economic well-being are founded.
Consequently, the aim of this paper is to analyse the benefits derived from the international mobility of Spanish
doctorate holders from several different perspectives, including academic, labour and economic effects. To this
end, a set of probabilistic models were estimated, using information from the 2009 edition of the Spanish Survey
on Human Resources in Science and Technology. Our results indicate that international mobility is associated
with significant and positive academic and labour effects, whereas returns in terms of income are much less
marked. We also found that most of the positive effects were limited to the higher education sector and did not
filter through to the private sector. The large number of Spanish doctorate holders working within higher
education could be the key factor which explains these results.
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1. Introduction.

Since publication of the seminal work by Solow (1957), there has been general agreement on the relevance and
importance of science in sustaining economic outcomes. The level of economic welfare presently enjoyed by our
affluent societies depends strategically on our capacity for economic growth, based on innovative processes in
which science and knowledge play a central role.

Science and knowledge are, however, economic factors that are produced within an increasingly complex process.
The traditional view of the National Science System as one that was closed and inward looking, with little
exposure to foreign influences, has increasingly changed to embrace alternatives where international connections
and mobility are at the centre of knowledge generation. Policies aimed at encouraging researcher mobility are
becoming ever more important elements of science, technology and innovation policies.

In recent decades, the key productive resources at the core of economic growth have been subjected to an intense
process of globalisation and internationalisation. In the context of human resources, and more specifically in the
case of the most skilled workers, trends towards internationalisation appear especially clear, with the assimilation
of international ideas and knowledge from overseas and an increase in international mobility related to study
periods spent abroad. Nowadays, human capital, the most important element of human resources, is increasingly
acquired abroad. Academic exchange programmes (for example, the Erasmus programme in Europe') facilitate
the internationalisation of human capital overseas for each country. The business sector also benefits from the
above-mentioned patterns, through expanding international networks, labour relations based on collaboration and
mobility of human capital. In short, international mobility has witnessed a marked increase in recent years, to
reach considerable levels (OECD, 2008), and this is also true in the case of Spain (see Aceituno, 2007 and Pérez-
Sedefio, 2005, for instance).

! See, for example, Bracht et al (2006) or Maiworm and Teichler (1996).
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In spite of being a recent phenomenon, economic analyses have already explored the international mobility of
human resources. These analyses have paid particular attention to the study of the most qualified element of
human resources, usually comprising researchers and doctorate holders. Taken from an individual perspective,
economic analyses have approached this specific kind of international mobility by considering it a human capital
investment (Becker, 1964). This point of view implies that the aim of those people undertaking these decisions is
to obtain future economic or academic benefits by meeting present costs. Participation in international mobility
may help to achieve higher wages in the future, obtain a better post, consolidate employment or improve
academic proficiency. People make human capital investment decisions when the present value of expected
earnings is greater than direct and indirect costs. However, if people were shown the different costs and benefits
associated with human capital, they might make different investment decisions. This occurs because each
person’s profile differs according to their personal, family and professional perspectives. Generally speaking,
international academic mobility should be considered an important decision made with future economic outcomes
in mind; consequently, international mobility decisions made by doctorate holders are usually analysed within the
context of a theoretical and empirical human capital framework.

A great deal of economic research has been conducted on this question. These studies have explored a wide range
of topics aimed at identifying the main determinants of international mobility decisions, and have included
measuring results stemming from international mobility, gaining a deeper understanding of knowledge generation
processes or determining the relationship between the business and university sectors as regards this issue.

Given the above arguments, the aim of this paper is to analyse the benefits obtained by Spanish doctorate holders
from international mobility. To this end, a multi-perspective approach will be taken. First, we will analyse
academic returns, in terms, for example, of books or papers published. Next, the impact of the international
mobility of Spanish doctorate holders on their labour situation will be addressed, considering the probability of
finding employment and achieving a better post. Lastly, returns in terms of increased income will also be
considered.

In our opinion, the above-mentioned questions should be addressed from several different perspectives. Firstly, an
understanding of the returns derived from international mobility decisions will help us to improve the way in
which economic and educational policies are designed and applied. Secondly, a study based on the possibilities
offered by a new Spanish database will enable relevant and interesting analyses. Lastly, this study will allow the
Spanish case to be included in the existing international comparisons of the topic.

This paper is organised as follows: in section 2, we survey the relevant literature on the international mobility
processes of doctorate holders. In section 3, we describe the data used and give a descriptive analysis of the target
population, whilst in section 4 we focus on methodological considerations. Our results are reported in section 5
and in section 6 we present our conclusions.

2. The Economic Analysis of International Mobility of Doctorate Holders.

Since the publication of the paper by Marshall (1964), a great deal of literature has been produced providing an
economic analysis of academic mobility. Briefly, mainstream studies of human resource flows in science have
focused on a narrow range of analytical questions.

Firstly, those studies which have analysed the determinants of international mobility decisions taken by doctorate
holders should be mentioned (Hauknes, 1994; Ackers, 2005a, 2005b; Crespi et al, 2005 and 2007, for instance).
The results reported in these studies have underlined the explicative power of individual traits and the context of
personal mobility, such as the characteristics of the public R&D system, the financial support available or the
existence of international networks (Breschi and Lissoni, 2001; Altbach and Knight, 2007 or Bozeman and
Gaughan, 2007). Furthermore, the role played by a flexible migration policy has generally been mentioned, since
it promotes the migration of highly skilled people and researchers (Morano-Foadi, 2005). It should be noted that
some studies have included a gender perspective in their analyses, concluding that there are significant gender
differences among those undertaking academic mobility (Ackers, 2003; De Grip et al (2008); Moguérou, 2004;
Faggian et al, 2007).
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Secondly, some studies have analysed the employment paths followed by doctorate holders (OECD, 2001 and
2010, Acker, 2004, Morano-Foadi, 2005). The usual outcome of such studies is to provide guidance to good
practise in implementing national projects to promote academic mobility: they generally conclude that
participation in international mobility is beneficial not only for the doctorate holders themselves but also for
society as a whole in terms of the process of knowledge transfer, and support economic policies promoting
international mobility decisions due to the associated positive benefits. Auriol (2007) presented the main mobility
patterns of doctorate holders in seven countries of the OECD. This research showed that the largest number of
doctorate holders in the labour force was to be found in Germany and Switzerland. In agreement with another
study (Acker, 2003 and 2008), Auriol also found important differences between male and female doctorate
holders in terms of salaries and reported satisfaction with their situation.

Although the literature has often focused on the existence of a brain drain (Johnson and Regets, 1998), a third and
recent area of research has highlighted the importance of the diffusion of knowledge and internationalisation of
human resources (OECD, 2001; She, 2011). A knowledge-based economy requires particular attention to be paid
in national migration policies to the mobility of highly skilled people. Naturalisation processes or access to
resident status could be included in the immigrant recruitment strategies of countries with relaxed immigration
policies (Tremblay, 2005). However, overseas recruitment policies have faced significant obstacles, even though
the promotion of academic mobility by universities in order to obtain overseas experience leads to better
recruitment in the home country (Musselin, 2004). Acker (2005a) has suggested that brain drains are
unidirectional, homogeneous and permanent and may result in a process of circulation, with “winner” and “loser”
regions in terms of scientific migration. Nevertheless, scientific migration is generally considered the transfer of
knowledge between countries.

Lastly, a great deal of the literature concerns the study of the principal consequences and effects of academic
mobility on the outcomes for researchers and doctorate holders who migrate for academic reasons. Within this
context, studies that have focused on productivity — both from an academic and a labour point of view — have
highlighted the improved employment status and careers or salaries of doctorate holders who have participated in
academic mobility (Boschma and Fritsch, 2007). Although these studies have not provided any clear evidence of
a significant link between academic mobility and salaries (Barbezat and Hughes, 2001), academic mobility has
been shown to have a positive effect on productivity and academic performance (Trajtenberg, 205; Hoisl, 2007).
The effect of gender has also been analysed, in an attempt to identify determinants of sex differences in academic
career promotion (Scott et al, 1993). The organisation of academic careers has also been considered in the
literature, particularly in relation to the effects of international mobility on economic and academic outcomes
(Cameron and Blackburn, 1981; Ehrenberg, 1992, for instance). The research by Ackers (2003, 2004 and 2008)
should also be considered, which has contributed the concept of “tied migration” or re-circulation of scientific
migration.

Significantly, it has been suggested that the returns obtained from international mobility in terms of knowledge
production are linked to certain qualitative dimensions of mobility (Cafiibano, et al, 2008). Access to better
sources of funding or networks may promote the international mobility of doctorate holders. In their study of
Nordic doctoral students, Kyviek, et al (1999) concluded that the main disadvantages of international mobility
were related to poor contact with foreign professors, short duration of the experience, lack of social and family
contact and short-term funding, among others.

With regards to the Spanish case, little evidence exists to date. Cafiibaro, et al (2011) analysed the mobility of
doctorate holders working in Andalusia and established different patterns of international mobility, demonstrating
significant differences in terms of frequency, duration and destination. Their results indicated that episodes of
international mobility occurred at 4 year intervals, with an average duration of 1 to 3 weeks. They also found very
significant gender differences. From a more general perspective, the studies by Aceituno (2007) and Pérez-
Seldefio (2005) should also be mentioned. International mobility does not necessarily lead to better rewards, at
least in the Spanish case, due to certain organisational and institutional characteristics of the academic system,
strongly based on internal promotion (Cruz-Castro and Sanz-Menéndez, 2010). Lastly, Iglesias et al (2011)
identified the main determinants supporting international mobility for Spanish doctorate holders, concluding that
a period of international mobility appears to be a requisite associated with the start of an academic career rather
than a consequence of its development.
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3. Data and Descriptive Analysis.

We used data from the Spanish Survey on Human Resources in Science and Technology (HRST), a new survey
carried out by the Spanish Statistical Institute (INE). The analysis sample was taken from the second edition of
this survey, specifically 2009. Spanish doctorate holders living in Spain in the previous year with a level 6
education according to the International Standard Classification of Education (ISCED 97) were surveyed. This
population is defined as individuals taking tertiary education programmes leading to an advanced research
qualification, and therefore, undertaking advanced studies and original research not solely based on coursework?.
Since information on Spanish doctorate holders living abroad is not available, some data selection bias was
inevitable, and this fact explains our choice of the type of econometric model to be estimated. A final
consideration was that the data included in the HRST-2009 refer only to people under 70 years old. However, this
was not considered a significant limitation since the mobility of highly skilled people in Spain is a recent
phenomenon (Aceituno, 2007; Cafiibano, et al, 2008; OECD, 2008, and Pérez-Sedefio, 2005).

The HRST includes information on the social and employment situation of doctorate holders in Spain, together
with data about their experience of international mobility. International mobility is measured on the basis of
information about their previous overseas study visits reported by the individuals surveyed. The information is
organised into seven items concerning the countries in which doctorate holders have lived during the past 10 years
(1999-2009) for a minimum duration of one month. In contrast to the 2006 HRST edition, the 2009 version adds
countries of residence by continent, classifying individuals who have not moved with the abbreviation “NMOV”.
Thus, when using the HRST-2009 version it is not possible to analyse international mobility by country. In
addition, the maximum number of study periods overseas included in the survey is limited to seven. However, this
limitation does not appear to affect the information collected, since the frequency of answers drops dramatically
from the fourth mobility period onwards. Previous studies conducted of the Spanish case (Cafiibaro et al, 2011)
have indicated that episodes of international mobility usually occur at 4 year intervals. In our sample from the
HRST-2009, the average for episodes of international mobility was approximately 2.63 study periods over ten
years, with an average duration of 21 months®.

We created a dichotomous variable which took the value 1 if the doctorate holder had lived abroad in the past 10
years for at least one month (the period analysed in the survey) and the value 0 when the abbreviation “NMOV”
appeared beside each of the seven possible items; in others words, when no international mobility episodes had
been reported.

Table I shows the general situation of Spanish doctorate holders regarding international mobility. An incidence
index has also been included, which highlights the most relevant features identified when comparing the
international mobility experiences of different doctorate holder populations. For example, 22.1% of women have
reported international mobility episodes, but the same figure for the total population (men and women) is 20.84%.
Thus, by dividing both frequencies a value of 1.06 is obtained. This value indicates that women are more highly
correlated with international mobility than men because the value is greater than one. According to Table I,
Spanish doctorate holders who report episodes of international mobility are most likely to be:

- Women (slightly higher than for men, at 6% more).

- Young people under 34 years old.

- Undertaking a doctorate in the area of the Natural Sciences.

- Working in higher education.

Earning a low to medium annual income (between 20,001 to 30,000 Euros).

The fact that the highest index value was obtained for younger people indicates that age is the most important
feature defining international mobility in Spain. As can be seen from Figure A.l, which shows the distribution of
doctorate holders in Spain by age, a generational difference exists, with higher or more intensity mobility being
registered among younger people. The average age of doctorate holders reporting episodes of international
mobility is 38 years old, compared to 44 among doctorate holders who did not report mobility. In conclusion,
international mobility is a new pattern associated with the younger generation. From another perspective, previous
studies have concluded that international maobility has been used as a kind of apprenticeship for a future academic
career (lglesias et al, 2011).

2 For more details, please see the INE website. http://www.ine.es/metodologia/t14/t1430225 09.pdf
¥ Bearing in mind that the HRST-2009 only analyses international mobility episodes of a minimum duration of one month.
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Individuals who wish to work in higher education are required to have this type of experience. The HRST-2009
clearly indicates that the greater part of Spanish doctorate holders are working in the education sector, and more
specifically, in teaching posts. The 45.3% are employed in specific tasks related to higher education (see Figure
A1l in the Annex). Since this finding is clearly not in agreement with the existing literature, the surprising result
obtained for women requires further analysis in order to identify whether this structural outcome is specific to the
Spanish case.

Table 11 gives the academic and professional characteristics of Spanish doctorate holders according to their
international mobility experience. The data shows that international mobility is associated with considerable
academic and professional advancement. The incidence index value is above one in the case of publishing one or
more books, having more than six academic papers published, holding one or more patents, supervising a
Master’s or doctoral thesis and collaborating with international research groups. Although the highest index value
was obtained for the case of holding one patent, most of these returns are related to academic rather than
professional careers. Once more, it would appear that the behaviour of Spanish doctorate holders is more related
to employment in educational tasks within the university system because they obtain typically academic benefits.

4. Methodological Strategy

We expected that the consequences of international mobility would embrace a wide range of aspects. Therefore,
we considered a number of approaches for analysing the returns derived from the international mobility of
Spanish doctorate holders. Specifically, we focused our analyses on three basic aspects: academic returns,
employment outcomes and effects on annual net income.

Academic returns

Analysis of the academic returns of international mobility was conducted considering the six different HRST-
2009 variables included in Table Il. In order to summarise the information and extract its main components, we
first applied Pearson correlations, and the results are given in Table A.l (see Annex). As can be observed, the only
variable which did not have a significant relationship with international mobility was publication of books. For
the remaining variables, that is, publication of papers, holding patents, supervision of Master’s or doctoral thesis
and, above all, collaboration with international research groups, a significant and positive relationship was found.
However, a negative relationship can be observed between international mobility and the variables annual net
income and company start-up.

On the basis of these results, a factor analysis was conducted in order to identify and summarise different patterns
of scientific production. The ultimate objective for applying this methodology was to identify typical patterns in
terms of academic returns. The results of this strategy are shown in Table A.ll of the Annex. On the basis of this
Table, it could be stated that Spanish doctorate holders can basically be differentiated into two groups: a first
group linked to the academic world, where returns mainly centred on the publication of books and papers,
supervision of Master’s and doctoral theses and collaboration with international research groups; and a second
group associated with the business sector, where returns were mainly related to obtaining a higher income,
developing patents and forming companies. According to the Pearson correlation, the first group would be more
closely linked to international mobility (the correlation with international mobility was 0.151), whereas the
second group would be linked negatively (with a correlation of -0.064). Thus, international mobility appears to be
a phenomenon that occurs mainly in the academic field and, therefore, could be expected to be more closely
related to academic returns.

To measure the intensity of the relationship between academic returns and international mobility, a logit model
was developed to estimate the likelihood of having experienced international mobility according to all previous
academic returns.

Explicative variables explain the probability of participating in international mobility according to different kinds
of academic return (books, papers, patents, company start-up, supervision of a Master’s or doctoral thesis and
collaboration with a international research network), whilst controlling for several personal variables (sex, age,
potential labour experience®, marital status, region of residence and area of doctorate). The objective was to
determine the relationship between participation in overseas study and academic results by observing the
coefficients of the first set of explicative variables.

* Potential experience is defined as the difference between age of doctorate holder and year of obtaining the doctorate.
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Labour outcomes

We based our analysis of the impact of international mobility on employment on two main issues: employability
and the possibility of finding employment in a high-ranking occupation.

Our strategy was very similar to that applied for academic returns. Firstly, as regards the relationship between
employability and international mobility of Spanish doctorate holders, we estimated another logit model, this time
to determine the likelihood of being employed (value 1 for dependant variable) versus being unemployed or
economically inactive (value O for dependant variable) according to participation in international mobility,
controlling once again for the previously mentioned personal characteristics.

Secondly, from an occupational perspective, it should be borne in mind that occupational improvement depends
indirectly on the number of categories considered in the variable and their order. The HRST-2009 classifies
labour occupations using three ISCO-88 codes. However, Spanish doctorate holders are mainly classified within
the code “231”, which is related to teaching in higher education. According to the data shown in Figure A.ll,
about 45.3% of our sample worked in this category. Therefore, to analyse how international mobility affects the
occupational achievements of Spanish doctorate holders, different occupational classifications were considered.
First, we applied the original ISCO-88 labour occupation classification without any modifications, and labelled
this variable “original ISCO-88 occupations”. Second, we defined an alternative variable, recoding the original
ISCO-88 information into 8 aggregated categories and further differentiated the “231” category by crossing it
with the information on professional status reported in the HRST. This new variable was labelled “ISCO-88 and
Professional Status” (Included in figure A.11). Lastly, a third variable was considered, using information reported
only by doctorate holders teaching in higher education about their professional status. This last possibility was
labelled “Professional Status” (Included in figure A.111). Based on these categories, several ordered logit (ologit)
models were estimated, controlling for all the variables mentioned above.

Net income

Lastly, the returns of international mobility in terms of net income were estimated using a similar methodology to
that which was applied in order to determine the effects on improved position in the occupational hierarchy. First,
a new ordered logit model (ologit) was estimated. The model now examined how international mobility affects
monetary returns through an analysis of annual net income. In the Spanish Survey of Human Resources in
Science and Technology, annual net income variable differences are organised into the following categories:
“Under 10,000 Euros”, “From 10,000 to 20,000 Euros”, “From 20.001 to 30.000 Euros”, “From 30,001 to 35,000
Euros”, “From 35,001 to 40,000 Euros”, “From 40,001 to 45,000 Euros”, “From 45,001 to 50,000 Euros” and
“Over 50,000 Euros”. The HRST-2009 does not offer direct information about salary or labour returns but merely
provides general annual net income. However, as the model developed only considered employees, this income
could be a good proxy of salary. The controlling variables included in this last model were the same as those used
previously, taking into account both personal and labour characteristics.

We ran the regression considering a number of different populations, the first of which was the total population
included in the HRST. Next, we focused on Spanish doctorate holders working in the higher education sector.
Third, since academic and net income effects can be related, we ran additional ologit models for Spanish
doctorate holders working in the higher education sector but now including variables for academic returns in the
set of explicative variables (we called this estimation “higher education with academic return variables”). In all
cases, we conducted separate estimations for men, women and both genders together, to identify gender-based
differences.

5. Results.

In this section, we report the results obtained from applying the previously explained methodologies and
considering the following different aspects: academic returns; employability, labour occupation and professional
status tenure, and net income improvements.

Academic returns: better scientific production.

Table 111 shows the results we obtained for the influence of participation in international mobility on academic
returns. We ran an econometric model for men, women and the entire target population, to identify gender-based
differences in specific patterns. Focusing on the variables concerning academic achievement (which are shadowed
for easier interpretation), some results merit emphasis:
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- Publication of books was linked to participation in international mobility. However, this pattern was less
marked for men than for women.

- Company start-up was only linked to international mobility for women. For men, international mobility
was counterproductive. This finding reflects and confirms previous results indicating that international
mobility is more related to higher education than to the business sector.

- Developing a patent showed an uncertain connection with international mobility, but nevertheless
presented a positive relationship. In the case of the total population, holding one or more patents presented
a slight relationship with international mobility (7% for one patent and 5.4% for two or more patents). In
the case of men, positive effects only emerged where more than two patents were held, whereas for
women these effects appeared when one patent was held.

- In contrast, supervision of Master’s or doctorate theses was intensely linked to international mobility,
especially in the case of men.

- Lastly, collaboration with an international research network was the feature that showed the strongest link
with international mobility. Consequently, as is logical, it is essential to promote international research
network mobility.

To sum up, international mobility strongly determines academic returns. This finding is supported by the fact that
most Spanish doctorate holders work in higher education, and more particularly, that those who participate in
international mobility are precisely those engaged in an academic career. However, international mobility should
also be promoted within the business world, since it favours the development of patents. Lastly, with regard to
gender, the international maobility of women was more strongly associated with academic returns in general terms.

Labour returns: improving employment, labour occupation and professional status.

Firstly, Table 1V (again the key variables are shadowed) depicts the results concerning employability. All
coefficients, both for men and for women, showed that international mobility improved employability, after
controlling for the relevant personal and professional variables. Specifically, Spanish doctorate holders who have
participated in international maobility showed a 54% increase on average in probability of being employed. In the
case of men the probability is increasing by 33% and in the case of women is double (114%).

Secondly, Table V summarises the results obtained for the relationship between occupational hierarchy and
international mobility, showing only the coefficients obtained for the international mobility variable in relation to
different classifications for occupational categories. The remainder of the controlling variables are not shown.

Overall, our results indicate that international mobility only leads to occupational improvement among those who
perform tasks related to higher education. In this sector, participation in international mobility presents a 22.9%
probability of improving professional status (achieving a higher occupational category), and this probability is
even higher for women, standing at 32.7 %, which establishes international mobility as an important tool for
advancement among women, at least within the academic world. Appropriate labour matching only occurs within
higher education, where people who have participated in international mobility obtain employment at higher
professional levels. In contrast, it seems that the human capital represented by Spanish doctorate holders is not
fully appreciated outside the university context.

Economic returns: increasing income.

Lastly, we examined the monetary returns of international mobility by estimating several ordered logit (ologit)
models using level of annual net income as the dependent variable for wage earners. The variables considered
were the same as those used previously, taking into account both personal and labour characteristics. When
running the model, we considered different populations; thus, for the sake of simplicity, Table VI only shows the
coefficient obtained for the international mobility variable for each population.

International mobility only led to a higher income among those people performing tasks related to higher
education (with a probability of 4.2%). Furthermore, differentiating by gender showed that it was only in the case
of women that international mobility increased the possibility of obtaining a higher income, with a probability of
8.7 per cent. Thus, the monetary returns of international mobility were partial, corresponding exclusively to the
higher education sector, and probably poor. Furthermore, when considering estimations of another type of
academic return (according to the last coefficients in Table V1), it can be observed that international mobility had
no effect on monetary returns, at least in terms of annual net income, for either men or women.
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In conclusion, the evidence is quite weak, and it is not possible to affirm the existence of monetary compensation
related to international mobility and the generation of human capital overseas.

To summarise, we found that international mobility was associated with academic achievement but not with
economic returns. This conclusion is supported by the fact that the majority of Spanish doctorate holders work in
higher education, in jobs that are usually linked to the public sector where wages and other profits are generally
fixed and may be low. The returns in this context were not closely linked to labour productivity, at least not in the
same way that we usually observe in private sector.

6. Conclusions.

There is no doubt that human resources play a central role in current patterns of economic growth, which are
increasingly based on knowledge, innovation and technology. Nowadays, these processes often occur in contexts
where internationalisation and globalisation are fundamental conditions for the success of human capital
investment and productivity. Bearing these arguments in mind, the aim of this research was to study the
international mobility processes undertaken by the most qualified element of Spanish human resources: doctorate
holders.

Using data from the new edition (2009) of the Spanish Survey of Human Resources in Science and Technology,
several analyses were conducted. On the basis of a Human Capital Theory framework, the objective was to
identify the returns derived from this kind of decision. Since we are aware of the complexity of this subject,
several perspectives were considered in order to cover all relevant aspects of the consequences of international
mobility for doctorate holders. Therefore, our analyses addressed the academic, labour and income effects. It is
our view that several key outcomes should be emphasised in the main conclusions:

Firstly, our descriptive analysis suggests that Spanish doctorate holders are engaged predominantly in tasks linked
to teaching and research, particularly within the higher education sector. A lower number of doctorate holders
were observed working in private and non-university sectors, so it can be concluded that this group of skilled
workers encounter few employment opportunities outside the university context.

Secondly, from an overall point of view, our estimations indicated that participation in international mobility
clearly implied positive returns for Spanish doctorate holders, through improving outcomes in several areas.

Thirdly, returns from participation in international mobility by our target group arose mainly in achievement
related to academic aspects, such as better academic results, internal promotion or higher professional status.
International mobility strongly determined the academic returns obtained by Spanish doctorate holders in relation
to all the dimensions we considered.

Fourthly, with regard to labour returns, outcomes were two-fold. On the one hand, international mobility clearly
improved employability. On the other, our results indicate that participation in international mobility implies
occupational improvement to some extent.

Fifth, monetary returns, in terms of the net income earned by Spanish doctorate holders, were scant and highly
correlated with academic returns; thus, they disappeared after controlling for this latter type of effect in our
econometric models.

Lastly, there are two central conclusions, derived from the previous set of outcomes:

- First, international mobility only produces relevant returns in the case of Spanish doctorate holders who
work in the higher education sector performing tasks related to teaching and research. These returns drop
dramatically or even disappear for doctorate holders working in other sectors.

- Second, international mobility does not appear to be linked to obtaining a higher income. Thus, academic
rather than monetary returns are the most significant consequence of international mobility for Spanish
doctorate holders. This is explained by the specific labour characteristics of this sector: jobs are usually
linked to the public sector, where wages and other profits are generally fixed and administrative rules
determine the main aspects of labour relations.

The implications of our results for economic policies are clear, and indicate the need to design and implement
actions aimed at improving the use and situation of our most highly skilled workers, doctorate holders, in the
Spanish private sector.
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Furthermore, initiatives aimed at encouraging relationships between the university system and business in terms
of doctorate mobility and job opportunities should also be welcomed, since they would stimulate the possibility of
gaining economic and labour returns from international mobility in the business sector. Finally, a more flexible
approach to the organisation of work within the Spanish public higher education sector, such as introducing
flexible wages linked to productivity, would help to provide positive incentives for international mobility
decisions.
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Table I. Spanish doctorate holders: Descriptive analysis. (Source: HRST. 2009)

. - Incidence index
% No Mobility | % Mobility (Regarding Mobility)
Total doctorate holders 79.16 20.84 -
Sex Men 80.1 19.9 0.95
Women 77.9 22.1 1.06
Age 16-34 years 44.7 55.3 2.66
35-39 years 65.4 34.6 1.66
40-44 years 83.5 16.5 0.79
45-49 years 91.2 8.8 0.42
50-54 years 93.8 6.2 0.30
More than 55 years 95.9 4.1 0.20
Marital Status Married or cohabiting 83.2 16.8 0.80
Single 64.9 35.1 1.68
Separated, divorced or widowed 83.7 16.3 0.78
Area of doctorate Natural Sciences 68.5 315 1.51
Engineering and Technology 78.9 21.1 1.01
Medical Sciences 90.3 9.7 0.47
Agricultural Science 78.7 21.3 1.02
Social Sciences 82.9 17.1 0.82
Humanities 82.8 17.2 0.83
Labour status and sector | Working—Business 84.9 15.1 0.72
Working—Public Administration 82.1 17.9 0.86
Working—Higher Education 74.6 25.4 1.22
Working—Private non profit institution 76.5 23.5 1.13
Unemployment 74.8 25.2 1.21
Economically inactive/others 95.8 4.2 0.20
Annual Net Income Under 10,000 Euros 76.1 23.9 1.15
10,000 - 20,000 Euros 71.6 28.4 1.36
20,001 - 30,000 Euros 69.2 30.8 1.48
30,001 - 35,000 Euros 73.3 26.7 1.28
35,001 - 40,000 Euros 75.5 24.5 1.18
40,001 - 45,000 Euros 80.6 19.4 0.93
45,001 - 50,000 Euros 86.4 13.6 0.65
Over 50,000 Euros 88.8 11.2 0.54

Table 1. Spanish doctorate holders: academic returns. (Source: HRST. 2009).

Incidence index

% No Mobility % Mobility (Regarding Mobility)
Total doctorate holders 74.79 25.21 -
Books None 74.87 25.13 1.00
lor2 74.55 25.45 1.01
3 or more 74.94 25.06 0.99
Papers None 86.20 13.80 0.55
lor2 76.50 23.50 0.93
3to5 78.34 21.66 0.86
61010 69.67 30.33 1.20
11 or more 67.84 32.16 1.28
Patents None 75.38 24.62 0.98
One 67.28 32.72 1.30
2 or more 70.34 29.66 1.18
Company start-up No 79.07 20.93 0.83
Yes 82.31 17.69 0.70
Supervision of Master ‘s or doctoral thesis No 82.23 17.77 0.70
Yes 73.31 26.69 1.06
Collaboration in international research groups No 89.76 10.24 0.41
Yes 63.58 36.42 1.44
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Table I11. Logit models for the probability of having participated in international mobility. Academic
returns of Spanish doctorate holders. (Source: HRST. 2009)

Total Men Women
B |Exp®)| P>z B |ExpB)| P>z B |Exp®)| Pz
Men r.p.
Sex
Women 0023 | 1023 | 0106 | - | | -] |
16-34 years r.p.
35-39 years -0.829 | 0.437 |0.000** | -0.862 | 0.422 |0.000**| -0.894 0.409 | 0.000**
40-44 years -1.758 | 0.172 |0.000** | -1.881 | 0.152 | 0.000**| -1.735 0.176 | 0.000**
Age 45-49 years -2.174 | 0.114 |0.000** | -2.515 | 0.081 | 0.000**| -1.841 0.159 | 0.000**
50-54 years -2.618 | 0.073 |0.000** | -2.752 | 0.064 | 0.000**| -2.608 0.074 | 0.000**
)'\,"eg:s than 55 -2.928 | 0.053 |0.000%* | -3.148 | 0.043 |0.000%* | -2.745 | 0.064 |0.000%*
rcl))temial PLE 0.069 1.071 |0.000** | 0.012 | 1.012 0.191 0.172 1.188 | 0.000**
abour
experience PLE? -0.007 | 0.993 |0.000** | -0.001 | 0.999 | 0.277 | -0.018 | 0.982 | 0.000**
Married or ;
cohabiting -P-
. Single 0.557 1.745 |0.000** | 0.719 | 2.052 |0.000**| 0.351 1.420 | 0.000**
Marital Status
Others (Separated,
divorced or 0.573 1.774 |0.000** | 0.880 | 2.411 |0.000**| 0.184 1.202 | 0.000**
widowed)
Andalusia r.p.
Catalonia -0.174 | 0.840 |0.000** | -0.040 | 0.961 0.274 -0.362 0.696 | 0.000**
Autonomous | Madrid -0.010 | 0.990 0.686 | 0.311 | 1.364 | 0.000**| -0.387 0.679 | 0.000**
Community
of residence | Valencia -0.381 | 0.683 |0.000** | -0.173 | 0.841 |0.000**| -0.604 | 0.547 |0.000%**
Galicia -0.170 | 0.843 |0.000** | 0.225 | 1.252 | 0.000**| -0.700 0.496 | 0.000**
Rest of regions -0.167 | 0.846 |0.000** | -0.053 | 0.948 0.075 -0.359 0.698 | 0.000**
Natural Sciences r.p.
Engineering and | 544 | 0.581 |0.000%* | -0.872 | 0.418 |0.000%*| 0.105 | 1111 |0011*
Technology
Area pf Medical Sciences -0.561 | 0.571 |0.000** | -0.786 | 0.456 | 0.000**| -0.358 0.699 | 0.000**
doctorate Agricultural
J -0.455 | 0.634 |0.000** | -0.633 | 0.531 | 0.000**| -0.181 0.835 | 0.001**
Sciences
Social Sciences -0.361 | 0.697 |0.000** | -0.162 | 0.851 | 0.000**| -0.605 0.546 | 0.000**
Humanities -0.023 | 0.977 0.310 | -0.236 | 0.790 |0.000**| 0.169 1.184 | 0.000**
None 0.000 0.000 |0.000**| 0.000 | 0.000 |0.000**| 0.000 0.000 | 0.000**
Books lor2 0.118 1.126 |0.000** | -0.029 | 0.971 0.207 0.376 1.457 | 0.000**
3 or more 0.103 1.109 |0.000** | 0.089 | 1.093 |0.001**| 0.198 1.220 | 0.000**
None r.p.
lor2 0.176 1.192 | 0.000** | -0.321 | 0.726 |0.000**| 0.630 1.878 | 0.000**
Papers 3to5 -0.108 | 0.898 |0.000** | -0.624 | 0.536 |0.000** | 0.291 1.338 | 0.000**
6 to 10 0.128 1.136 |0.000** | -0.305 | 0.737 | 0.000** | 0.426 1.531 | 0.000**
11 or more 0.213 1.238 |0.000** | -0.108 | 0.898 | 0.007**| 0.319 1.376 | 0.000**
None r.p.
Patents One 0.068 1.070 |0.021** | -0.435 | 0.647 |0.000** | 0.844 2.325 | 0.000**
2 or more 0.052 1.054 | 0.128 | 0.169 | 1.184 |0.000**| -0.133 0.876 | 0.027**

r.p. reference person. ** Level of significance > 95 %.
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Table IV. Logit models for employability and international mobility of Spanish doctorate holders. (Source:

HRST. 2009)
Total Men | Women |
B [ExpB)|[ P>z | B [ExpB)] P>z | B [ExpB)] P>z |
Sex Men r.p. |
Women -0.411 | 0.663 [0.000**] - ] | [ - ] | |
16-34 years r.p.
35-39 years 0.259 | 1.296 |0.000**| 0.981 | 2.667 |0.000**|-0.093 | 0.912 | 0.136
40-44 years 0.389 | 1.475 |0.000**| 0.929 | 2.533 |0.000**| 0.046 | 1.047 | 0.513
Age 45-49 years 0.782 | 2.187 |0.000**| 0.656 1.928 |0.000**| 0.929 | 2.531 |0.000**
50-54 years 0.307 | 1.359 |0.000**| 0.829 | 2.292 |0.000**| -0.232 | 0.793 |0.008**
%gs han35 1 1574 | 0207 |0.000%| -1.714 | 0180 |0.000%* | -1.242 | 0.289 |0.000%*
Potential labour PLE 0.098 | 1.103 |0.000**| 0.097 1.102 |0.000**| 0.089 | 1.093 |0.000**
experience PLE? -0.003 | 0.997 |0.000**| -0.004 | 0.996 |0.000**| -0.002 | 0.998 |0.039**
Married or ,
cohabiting P-
Single -0.188 | 0.828 |0.000**| -1.010 | 0.364 |0.000**| 0.438 | 1.550 |0.000**
Marital Status Others
((feparated' 0.053 | 1.054 | 0.282 | 0.229 | 1.257 |0.003**|-0.071 | 0.931 | 0.270
ivorced or
widowed)
Andalusia r.p.
AUTONOMIOLS Catalgnia 0.068 | 1.070 | 0.196 | -0.106 | 0.900 | 0.121 | 0.084 | 1.088 | 0.319
Community of Madrld. -0.347 | 0.707 |0.000**| -0.173 | 0.841 |0.007**| -0.594 | 0.552 |0.000**
residence Valencia -0.234 | 0.792 |0.000**| 0.002 1.002 | 0.980 | -0.559 | 0.572 |0.000**
Galicia 0.310 | 1.363 |0.000**| 0.482 1.619 | 0.000**| 0.055 | 1.056 | 0.538
Rest of regions -0.190 | 0.827 |0.000**| 0.171 1.186 |0.003** | -0.569 | 0.566 |0.000**
Natural Sciences r.p.
Engineering and | 4 490 | 1633 |0.000%*| 0.747 | 2112 |0.000%*| 0.322 | 1.380 |0.000**
Technology
Medical Sciences | 0.526 | 1.692 |0.000**| 0.614 | 1.847 |0.000**| 0.505 | 1.657 |0.000**
Area of doctorate Agricultural
Sciences -0.401 | 0.670 |0.000**| -0.087 | 0.916 | 0.396 | -0.547 | 0.578 |0.000**
Sacial Sciences 0.376 | 1.457 |0.000**| 0.021 1.021 | 0.690 | 0.895 | 2.446 |0.000**
Humanities -0.307 | 0.736 |0.000**| -0.284 | 0.753 |0.000** | -0.162 | 0.850 |0.001**
International No r.p.
Mobility Yes 0.435 | 1.545 |0.000**| 0.765 | 2.148 |0.000**| 0.285 | 1.330 |0.000**
Constant 3.034 | 20.781 | 0.000**| 2.931 | 18.751 |0.000**| 2.811 | 16.625 | 0.000**
-2 log probability 56.797 26.750 28.408
Cox and Snell R-square 0.030 0.051 0.020
Nagelkerke R-square 0.112 0.203 0.071

r.p. reference person. ** Level of significance > 95 %.
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Table V. Ordered logit models (ologits) for labour occupation hierarchy and international mobility of
Spanish doctorate holders. (Source: HRST. 2009)

1 Exp(B) 1-Exp(B) | 2
B" | (No Mobility) | (Mobility) | R ©0x nd Snell

ISCO-88 and Professional Status | 0-292** 1.339 0.661 0.190
Original ISCO-88 occupations | 0-399™* 1.490 0.510 0.223
Professional status -0.260™* 0.771 1.229 0.218
Original ISCO-88 occupations

Men 0.382** 1.465 0.535 0.226
Professional status

Men 0.178|  0.837 1163 0.102

No international mobility is the reference category. **Level of significance > 95%.

Table VI. Ordered logit models (ologits) for net annual income and international mobility of Spanish
doctorate holders.

B (NOEK(A%(S?ity) (}\ﬁﬁﬁ(@) R” Coxy Snell
Total 0.082** 1.085 0.915 0.241
Men 0.117** 1.124 0.876 0.242
Women 0.049*= 1.050 0.950 0.189
Higher Education -0.043** 0.958 1.042 0.236
Men 0.061** 1.063 0.937 0.221
Women -0.091** 0.913 1.087 0.254
Higher Education with academic return variables | 0.099** 1.104 0.896 0.250
Men 0.159** 1.172 0.828 0.249
Women 0.053** 1.054 0.946 0.281

**|_evel of significance > 95%. (Source: HRST. 2009)

Annex.

Figure A.l. Perceptual distribution of Spanish doctorate holders by age and international mobility
(Yes or no). (Source: HRST. 2009)
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Figure A.11. Perceptual distribution of Spanish doctorate holders by labour occupations (ISCO-88 and

Professional Status). (Source: HRST. 2009)
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Figure A.111. Perceptual distribution of Spanish doctorate holders by professional status in higher

education. (Source: HRST. 2009)
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Table A.l. Pearson correlations between academic and professional returns and international mobility.

(Source: HRST. 2009)

Variables Correlations International Mobility
Annual net income C_orrelzfition of Pearson -0.173

Sig. (bilateral) 0.000**
1
Consbunol sl 515
T —
Forming a company (2007-2009) g%r.r?kl)?:;?gr;f) Pearson O %ggf*
Supervision of Master’s or doctoral thesis (2007-2009) g%r.n(all)?;f;?g r;)lf) Pearson O.Odcl)gi*
Collaboration with international research groups (2007-2009) g%r.r?kl)?:;?gr;f) Pearson Ooogéff*

** Level of significance > 95%.
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Table A.ll. Factorial analysis of academic and professional returns and Pearson correlation between
obtained factors and international mobility. (Source: HRST. 2009)

. Component scores
Variables Group1 | Group 2
(factor 1) | (factor 2)
Annual net income 0.131 0.259
Books (2007-2009) 0.267 -0.243
Papers (2007-2009) 0.392 -0.189
Patents (2007-2009) 0.160 0.556
Forming a company (2007-2009) 0.052 0.665
Supervision of Master’s or doctoral thesis (2007-2009) 0.365 -0.015
Collaboration with international research groups (2007-2009) 0.341 -0.039
Factors | Correlations International mobility
Factor 1 | Correlation of Pearson 0.151(**)
Sig. (bilateral) 0.000
Factor 2 | Correlation of Pearson -0.064(**)
Sig. (bilateral) 0.000

** |evel of significance > 99%.
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