
Page 1 of 16

International Migration of Researchers: Impact of 
Professional Drivers

Olena Oliinyk*
The National University of Water and Environmental Engineering, Ukraine

ISSN: 2993-8732                                                                          DOI: 10.33552/IJEBM.2023.01.000501

Iris Journal of 
Economics & Business Management

Research Article Copyright © All rights are reserved by Olena Oliinyk

Abstract 
The purpose of the study is to determine the professional drivers which have the greatest influence on the international mobility of research 

scientists and to assess the level of attractiveness of EU Member States for researchers from other countries on the noted basis. The research paper 
used the case study of the European Union countries and derived the latest data on first employment permits issued to migrants, intellectual migrants 
and researchers from the Eurostat database, as well as sub-indices of the Global Innovation Index regarding research and development (R&D), 
knowledge creation, absorption, impact and diffusion. The author combined the methods of structural and dynamic analysis, correlation analysis 
and taxonomic analysis in the research process. The results obtained from the structural and dynamic analysis revealed that in recent years, on 
average every fourth migrant has come to EU countries aiming to find a job. In 2021, Poland topped the list among all EU Member States: every sixth 
permit was issued to migrants in this country. There is an overwhelming amount of evidence that the EU is one of the most attractive destinations for 
intellectual migration flows. In 2021, 85.04% of all first residence permits issued for employment-related reasons in the Netherlands were issued to 
highly skilled migrant. The value of this indicator for Austria was 70.32%, for Ireland it was 58.15%, and for Denmark it was 55.68%. The outcomes 
of the correlation analysis proved that countries with a high level of economic development prefer to issue the first-residence employment permits 
mainly to intellectual migrants. At the same time, competent issuing authorities in Germany, Slovakia and Hungary give priority to researchers when 
issuing the first permits. In order to investigate the importance of the professional drivers of researchers’ migration, the author identified seven sub-
pillars of the Global Innovation Index, which directly relate to research and development, creation and migration of knowledge. The results of the 
correlation analysis allowed the scholars to choose four drivers of researchers’ migration, which have the greatest impact on the dependent variable 
(i.e. Y, which is a share of first permits issued to researchers in the total number of first-residence permits issued for employment-related reasons, 
%). The study defined such drivers as “Research and development (R&D)” sub-pillar, “Knowledge workers” sub-pillar, “Innovation linkages” sub-
pillar, and “Knowledge creation” sub-pillar. Basing on these sub-pillars, together with the application of the taxonomic analysis, the paper assessed 
the attractiveness of EU countries for researchers from other countries. Hence, the author conducted an analysis of the differentiation of the EU 
Member States according to the values of the taxonomic indicator and proved a high level of EU countries’ attractiveness for researchers from other 
countries, as the distribution of the comprehensive indicator is within 0.77-1.0. The practical significance of the suggested method of comprehensive 
assessment of the EU countries’ attractiveness for foreign researchers lies in the possibility of its application by the public and private sectors to 
monitor the migration of scientists and researchers aiming to improve the migration policy, develop R&D and innovation activities.

This work is licensed under Creative Commons Attribution 4.0 License  IJEBM.MS.ID.000501.

Introduction

In today’s world, where research is conducted on a truly global 
basis, collaboration and mobility play a central role in research and 
development. International mobility shapes the world in which we 
live, it ensures the circulation of knowledge, skills and ideas around  

 
the world, whereas in the global research system intellectual 
migration involves scientists following the best science, the greatest 
resources and the most advanced technologies. Thus, migration 
in scientific professions largely occurs from the periphery to the 
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centre of the world system of science [1]. Attracting and supporting 
researchers and scientists who are able to generate knowledge 
and implement innovations is the key to success in improving 
productivity and ensuring global competitiveness. Thus, innovation-
oriented countries compete intensively to attract the best scientists 
and researchers. They allocate significant resources to create a 
favourable economic and professional environment for intellectual 
migrants. In this aspect, it is worth mentioning the Korean Initiative 
for fostering Universities of Research and Innovation (KIURI), 
which is focused on promoting the independence of postdoctoral 
researchers. Spain has created a programme allowing the recipient 
of a postdoctoral fellowship to choose the host institution. The 
Japan is allowing young researchers employed on a research 
project to pursue their own research choices for up to 20% of their 
time. Belgium plans to increase the success rate of postdoctoral 
fellowships to 30%. Meanwhile, Portugal has created collaborative 
laboratories with the private sector, and provided fiscal incentives 
to employ doctorate holders (OECD, 2021). Reforms discouraging 
inventor mobility reduce the patenting of MNEs within a country, 
while reforms favouring the arrival of researchers from other 
countries have a positive effect on this process [2].

Taking into account that, in the EU countries, researchers 
create scientific developments and implement them in business 
practice particularly actively, this leads to the gradual growth of the 
share of R&D personnel and researchers in total active population 
and employment. If in 2012 the share of R&D personnel and 
researchers (percentage of total employment - numerator in full-
time equivalent) was 1.28%, then in 2021 it increased to 1.62% 
(EC, 2022d). Wide application of the results of scientific work in 
business enterprise sector, government sector, higher education 
sector, private non-profit sector leads to an increase in demand 
for scientists and researchers from other countries. The Eurostat 
statistical data confirm this hypothesis, namely:in 2020 compared 
to 2013 the total number of foreign researchers from European non-
EU countries increased by 226% in Poland, by 408% in Bulgaria, 
and by 56% in Slovenia (EC, 2022c).

Today, in the process of global transformations, the international 
mobility of scientists and researchers is increasingly associated 
with such topics as economic competitiveness, the spread of 
technical know-how, workforce training, or the need to improve 
the international reputation of universities and other research 
institutions. Simultaneously, the justification of researchers’ 
mobility drivers is focused on the predominance of professional 
and individual objectives, such as personal fulfilment and career 
development. Nowadays, if a professor, researcher or scientist 
leaves his/her native country, s/he is looking for a proper job, 
career growth, a decent salary and a high quality of life [3].

Hence, the overall objective of the research paper was to 
determine the professional factors which have the greatest 
influence on the international mobility of research scientists 
and to assess the level of attractiveness of EU Member States for 
researchers from other countries on the noted basis. The study 
used the case study of the European Union countries and derived 
the latest data on first employment permits issued to migrants, 

intellectual migrants and researchers from the Eurostat database 
(EU, 2022a-e), as well as sub-indices of the Global Innovation Index 
regarding research and development (R&D), creation, absorption, 
impact and knowledge diffusion [4]. The authors combined the 
methods of structural and dynamic analysis, correlation analysis 
and taxonomic analysis in the research process. The paper consists 
of four major sections: the literature review substantiates the 
modern perspectives of investigating both push and pull factors of 
intellectual migration; section 2 is based on the noted review and 
deals with the selection of professional drivers of the international 
migration of researchers and the justification of the methodological 
principles of assessing interconnections between them; section 
3 covers the presentation of the study results, together with 
the evaluation of the attractiveness of EU countries for foreign 
researchers using the taxonomic analysis method. Finally, section 
4 summarizes the facts that can be used as a basis for developing 
recommendations for increasing the level of involvement of foreign 
researchers to introduce innovations, develop the economy and 
ensure sustainable competitiveness of the country.

Literature review

Globalisation and the shift towards a knowledge economy 
have made researchers among the most sought-after resources. 
International research mobility has been encouraged at policy 
levels and has remarkably increased in the past decade [5]. At 
the same time, answering the question of what exactly drives 
international migration is a complicated scientific task. The answer 
may seem simple and obvious, such as finding better opportunities 
to live and work in another country, but the scientific community 
has been trying to reach a consensus on understanding the main 
drivers of international migration for many years [6-8]. In general, 
migration drivers are structural elements that have the potential 
to facilitate, enable, constrain, and trigger migration processes. 
Migration drivers might increase or decrease the salience of 
migration, the likelihood of certain migration routes, and the 
desirability of different destinations [9]. These factors include 
the characteristics of a country of origin which may affect levels 
of emigration, bilateral relations between countries which may 
affect the direction of migration, and the features of destination 
countries which either attract or discourage immigration to 
them [10]. However, the international scientific community does 
not have a defined point of view regarding the differentiation 
of the main drivers of migration in general, and the migration of 
researchers in particular. Castelli [11] notes that ‘macro’-, ‘meso’- 
and ‘micro’-factors influence migration, as a complex phenomenon. 
The scientist views the political, demographic, socio-economic 
and environmental situations as ‘macro-factors’ and defines them 
as major contributors to migration. Among the ‘meso-factors’, 
communication technology, land grabbing and diasporic links 
play an important role. ‘Micro-factors’ such as education, religion, 
marital status and personal attitude to migration also have a key 
role in making the final decision to migrate an individual choice. 
Brennan [12] also adheres to the distribution, but assigns different 
components to each level. So, the researchers believe that macro-
level includes employment opportunities, active recruitment 
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and poor working conditions; meso-level: better training and 
development opportunities, a desire to experience working in a 
different environment, opportunities to gain clinical experience 
through short-term employment and opportunities for research; 
while micro-level: financial gain for self (and/or family), desire for 
life change or a better quality of life.

At the same time, Czaika and Reinprecht classify migration factors 
not by levels, but by spheres of occurrence, distinguishing between 
nine dimensions of the driving migration force: demographic, 
economic, environmental, human development, individual, politico 
institutional, security, socio-cultural, and supranational. Scientists 
suggest differentiating the factors that facilitate, enable, constrain, 
and trigger migration processes. According to the results of the 
study, professional training and professional education to advance 
one’s career are main driving factors for high-skilled migration, and 
it is these factors that consistently occupy one of the top positions 
in the decision-making process to change the place of residence and 
work of highly qualified workers in favour of foreign countries [9].

The concept of distinguishing pull and push migration drivers 
has become widespread in the scientific community [13-16]. In one 
paper [13] it is noted that push factors include conditions that force 
people to leave their homes and they are classified into economic, 
social and political factors. The pull factors are the opposite of the 
push factors. They include various aspects that attract people to a 
certain place of residence and they are also classified into economic, 
social and political factors of migration. Naumovski [3], in addition 
to the three selected groups, also proposes to include factors 
that are related to the mental desire of the individual (or group 
of people) for better his/their (family) social status. At the same 
time, the scholar identifies such major social factors as possible 
educational solution, better career advancement opportunities, 
and culturally disseminated knowledge of other areas, which ‘pull’ 
intellectual migrants. 

Naumovski claims that highly qualified and talented 
professionals are in the field of investigation on adequate 
opportunities to express their acquired skills and knowledge. 
For them, working is earnings and simulation for higher levels of 
management. Therefore, for such migrants, professional factors are 
fundamental when changing their place of residence and looking 
for work abroad. Furthermore, it has been proven that the brain 
that migrated to a selected elsewhere could produce 4.5 times more 
publications and 10 times more patents than its home counterparts, 
and the main causes of brain drain are non-financing, technical 
support and non-infrastructure in home countries [3].

Thus, the literature review allows us to state that in the case 
of international migration of scientists and researchers, it is the 
professional drivers of migration that are truly decisive [17-20]. 
Particularly, the objective of another research (Siekierski et al., 
2018) was to investigate which of the following factors is most 
important in the academics mobility decision: the impact of the 
science, technology and innovation (ST&I) infrastructure, or 
the quality of life in the host country The scientists considered 
journals of scientific prestige and research and development 

(R&D) institutions as proxies for ST&I and the human development 
index (HDI) as a proxy for quality of life. The results of a multiple 
linear regression show that, although the ST&I infrastructure 
takes precedence over quality of life. That is, the noted category of 
highly qualified workers tends to change their place of residence 
precisely in search of the best conditions for employment, 
research, knowledge create and diffusion. Scientists are attracted 
to scientific systems which are large (measured by the number of 
researchers, for instance), wealthy (in terms of R&D expenditure), 
more productive (in terms of publications and patents) and highly 
internationalised [1].

The internationalization and specialization of science confront 
scientists with opportunities during their careers. In this aspect, 
it is worth recalling the research of Netz with colleagues, which 
examines the impact of international mobility on the main aspects 
of the scientists’ careers. The authors identified eight (8) drivers or 
dimensions of scientist mobility (listed in descending order), which 
comprise: scientists’ international networks, scientific productivity, 
occupational situation, scientific impact, competences and 
personality, scientific knowledge, access to research infrastructures 
and funds, and symbolic capital. The researchers also claim that 
existing research provides robust evidence of positive effects of 
international mobility on the broadening of scientists’ networks 
[21].

Given its broad impact on individual careers, migration 
phenomenon essentially enriches the entire scientific knowledge 
base by enhancing the flow of knowledge across multiple fields. 
Indeed, it may be immensely useful to uncover the underlying 
dynamics behind the field migration of scientists, as it affects 
the ways in which people plan career, agencies fund research, 
researchers organise and discover knowledge, and governments 
recognise and reward excellence [22].

Chang and Huang [23] view the migration of researchers as a 
form of academic training and a positive phenomenon for personal 
career and scientific research development. The geographical 
movement of scientists mostly occurs during the early stage of their 
research career. Since international mobility is inextricably linked 
to the management of an academic career, it must be considered 
within the framework of the specific features of the scientific career. 
Nevertheless, individual career ambitions are not the only factor 
behind scientists’ desire to migrate. Other aspects of academia 
and larger societal characteristics also act as pull factors, i.e. forces 
that determine the country’s attractiveness to foreign researchers. 
Employment features such as access to better funding schemes and 
collaboration with research centres of excellence are obvious ones 
[24].

Thus, the drivers of international migration of researchers 
include better personal and professional opportunities in the 
host country, favourable immigration policies for highly educated 
workers, differences in the scientists’ quality of life, interaction 
with other professionals [2]. Therefore, countries such as Canada, 
New Zealand, Germany, the United States and the United Kingdom 
now have aggressive recruitment policies for highly qualified 
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foreigners to increase their own skilled labour force, particularly in 
a globalised global economy where intellectual workers are highly 
coveted [25]. Delicado notes that among the most common factors 
of ‘attractiveness’ are not only scientific conditions (the resources 
available for scientific activity, namely funding and equipment; 
the quality of the research environment; development in cutting-
edge areas; the opportunity to work in the team of a prominent 
scientist) and professional conditions (training and employment 
opportunities, wages, career progression) but also political 
(democratic regimes, incentives granted to skilled immigration) 
and cultural (language, lifestyle, cosmopolitanism, the presence of 
communities from the country of origin) [1].

While studying the attractiveness of countries for highly 
qualified migrants, we should mention the results of the study by 
Urbinati and colleagues [26]. The scientists studied international 
migrations of researchers, scientists, and academics, to better 
understand the so-called “brain drain” phenomenon, if and how 
it can be measured, and how it changes over time. The authors 
discussed why some trivial measures can be ineffective, and as a 
consequence, they built the global scientific migration network to 
identify the most important countries involved in the mobility of 
scholars, and to study their role at a local and a global scale. It is also 
attention-grabbing that the performance of centres and authorities 
can change over time as a result of positive management decisions 
to attract migrants, suggesting that local and/or global policies can 
counteract existing trends. Therefore, countries should increase 
their educational efforts and research capabilities and improve 
infrastructures and living conditions of scientists and researchers, 
as these factors are key in shaping the country’s attractiveness for 
intellectual migrants [19]. Hence, the study of the “pull” factors 
affecting researchers from other countries is a scientific task that 
remains relevant constantly. The results of this study, as well as the 
investigation of the experience of EU countries that attract scientists 
and researchers are important for improving the migration policy 
of the countries which experience a loss of intellectual potential.

Methodology

Given the purpose of the study, the author formulated the 
following research questions:

RQ1. What are the recent patterns of researcher migration to 
the EU?

In order to explore this issue, the author calculated the 
share of foreign researchers in the total number of migrants and, 
particularly, labour migrants across 27 EU Member States basing 
on first employment permits issued to migrants. The structural 
analysis of the indicators was supplemented with the dynamic 
analysis, which enabled identifying existing trends in this area and 

determining the relevance of this issue for different EU countries 
(EC, 2022a; EC, 2022b). 

RQ2. Is there a relationship between the share of intellectual 
migrants in the total number of labour migrants and the level of 
economic development of the country? That is, do countries with 
a high level of economic development prefer to issue the first-
residence employment permits mainly to intellectual migrants?

Aiming to explore this issue, the author calculated the Pearson 
product-moment correlation coefficient [27,28] between GDP per 
capita, PPP$ [4] and the share of first permits issued to intellectual 
migrants in the total number of first-residence permits issued for 
employment-related reasons (calculated by the author according 
to (EC, 2022b)). Within the framework of the study, the author 
has chosen GDP per capita as an indicator for assessing the level 
of economic development of the country, taking into account that 
currently it is the main global indicator for measuring the average 
prosperity and well-being of a country and the vast majority of 
scientists and practitioners use it to analyse the well-being of a 
country based on its economic growth. The calculations are based 
on the 2021 data for 27 EU Member States.

The study used the formula for the t-test [29] in order to check 
the statistical significance of the correlation coefficient.
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=
−

                         [1]

where r are the values of the correlation coefficient; and n is the 
total number of observations.

RQ3. What are the main professional drivers stimulating the 
international migration of researchers?

The analysis within the Literature Review section confirmed that 
the best conditions for employment, research, knowledge creation 
and diffusion are the imperative drivers of international migration 
for researchers. Therefore, in order to investigate the importance 
of the professional drivers of researchers’ migration, the author 
selected the indicators listed in (Table 1). Aiming to explore RQ3, 
the author considered the data on the innovative development of EU 
countries in 2021 used for the calculation of the Global Innovation 
Index [4]. As a result, the researcher identified seven sub-pillars of 
the Global Innovation Index, which directly relate to research and 
development, creation and migration of knowledge. The author 
checked the relationship between the dependent variable (Y) and 
the professional drivers of international migration of researchers 
(independent variables Х1 – Х7) using the Pearson product-moment 
correlation coefficient according to the formula [28].
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Table 1: Indicators for Assessing the Importance of Professional Drivers of the International Migration of Researchers.

Indicator Unit of Measure Symbol

Share of First Permits Issued to Researchers in the Total Number of First-Residence Permits Issued for Employ-
ment-Related Reasons % Y

“Research and development (R&D)” Sub-pillar 

score Х1

· Researchers, FTE/mn pop.

· Gross expenditure on R&D, % GDP

· Global corporate R&D investors, top 3, mn US$

· QS university ranking, top 3

“Knowledge workers” Sub-pillar

score Х2

· Knowledge-intensive employment, %

· Firms offering formal training, %

· GERD performed by business, % GDP 

· GERD financed by business, % 

· Females employed w/advanced degrees, %

“Innovation linkages” Sub-pillar

score Х3

· University-industry R&D collaboration

· State of cluster development and depth

· GERD financed by abroad, % GDP

· Joint venture/strategic alliance deals/bn PPP$ GDP

· Patent families/bn PPP$ GDP

“Knowledge absorption” Sub-pillar

score Х4

· Intellectual property payments, % total trade

· High-tech imports, % total trade

· ICT services imports, % total trade

· FDI net inflows, % GDP

· Research talent, % in businesses

“Knowledge creation” Sub-pillar

score Х5

· Patents by origin/bn PPP$ GDP

· PCT patents by origin/bn PPP$ GDP

· Utility models by origin/bn PPP$ GDP

· Scientific and technical articles/bn PPP$ GDP

· Citable documents H-index

“Knowledge impact” Sub-pillar

score Х6

· Labour productivity growth, % 

· New businesses/th pop. 15–64

· Software spending, % GDP

· ISO 9001 quality certificates/bn PPP$ GDP

· High-tech manufacturing, %

“Knowledge diffusion” Sub-pillar

score Х7

· Intellectual property receipts, % total trade

· Production and export complexity

· High-tech exports, % total trade

· ICT services exports, % total trade

Source: author’s research.
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In order to justify the most significant drivers of international 
migration of researchers, the study applied the interpretation of 
the calculated correlation coefficients according to the generally 
accepted guidelines [30-32]. The results of the correlation analysis 
allowed the scholars to choose four drivers of researchers’ 
migration, which have the greatest impact on the dependent 
variable (i.e. Y, which is a share of first permits for researchers in 
the total number of first-residence permits issued for employment-
related reasons, %), i.e. for which the calculated correlation 
coefficient exceeds 0.6. The study defined such drivers as “Research 
and development (R&D)” sub-pillar, “Knowledge workers” sub-
pillar, “Innovation linkages” sub-pillar, and “Knowledge creation” 
sub-pillar. Basing on these sub-pillars, together with the application 
of the taxonomic analysis, the paper assessed the attractiveness 
of EU countries for researchers from other countries. Aiming to 
conduct a comprehensive assessment of the attractiveness of EU 
Member States, the author used a taxonomic indicator of the system 
development level based on the research of Pluta, W. [33]. This 
indicator has been selected basing on the following advantages:

1.	 it is a synthetic value, “equivalent” of all features that 
characterise the research objects, hence it enables linear 
arrangement of the elements of the studied aggregate.

2.	 the indicator is normalised and ranges between 0 and 1, 
therefore it allows ranking the studied objects by the level of 
development.

3.	 the value of the indicator is easy to interpret: values close to 
1 correspond to a high level of development of the analysed 
objects, and values close to 0 correspond to a low development 
level.

Conducting a taxonomic analysis facilitates ordering a 

multidimensional system toward a vector norm. Applying taxonomy 
helps to “contract” the multidimensional statistical data that 
characterises a system in time and space and convert it into a single 
quantitative characteristic. Hence, it will ensure the calculation of 
the comprehensive assessment of the attractiveness of EU Member 
States for foreign researchers and increase the effectiveness of 
migration management.

Result and discussion

It is worth starting the study of the international migration of 
researchers and the exploration of the RQ1 by determining their 
number in the total number of all migrants, including labour 
migrants. According to official Eurostat data, the number of first-
residence permits issued to migrants during the last decade 
demonstrates a steady increase (EC, 2022a). If in 2013 their total 
number for the EU (28 Member States) was 2,357,846 permits, in 
2018 it increased to 3,240,718 permits. The structural analysis of 
the EU Member States identified the leading country, which was 
Great Britain. In 2018, almost 14% of all first-residence permits to 
migrants were issued by this European country. Overall, in the UK 
the proportion of researchers and doctoral candidates who are from 
outside the UK has been steadily increasing over the past decade. 
The United Kingdom is an important internationally recognised 
training ground, attracting a large number of international doctoral 
candidates and, while being a part of the EU, the country has led the 
EU in hosting European Research Council and Marie Skłodowska-
Curie Action researchers [34]. Brexit has changed this trend and 
between 2019 and 2021 the number of first-residence permits 
issued to migrants decreased by 2.17% (EC, 2022a). At the same 
time, employment remains the main reason for migration to EU 
countries, increasing its share in the total population from year to 
year (Table 2).

Table 2: Total Number of First Residence Permits in General and Those Issued for Employment-Related Reasons During 2019-2021 in EU Member States.

Country

First-Residence Permits Issued 
(number) Permits Issued for Employment-Related Reasons (number)

Share of First-Residence Permits issued 
for Employment-Related Reasons in the 

Total Number of Permits, %

2019 2020 2021 2019 struc-
ture 2020 struc-

ture 2021 struc-
ture 2019 2020 2021

European Union 
(27 countries) 3018198 2297117 2952696 1197786 100 904078 100 1333571 100 39.69 39.36 45.16

Belgium 60312 47640 63504 6114 0.51 4110 0.45 6247 0.47 10.14 8.63 9.84

Bulgaria 13500 10267 11784 2414 0.2 2388 0.26 2515 0.19 17.88 23.26 21.34

Czech Republic 117069 54332 74395 66440 5.55 29217 3.23 41592 3.12 56.75 53.77 55.91

Denmark 35037 23853 28149 11465 0.96 8350 0.92 11367 0.85 32.72 35.01 40.38

Germany 460340 312669 185570 65717 5.49 14322 1.58 18724 1.4 14.28 4.58 10.09

Estonia 6200 4992 6549 2102 0.18 2035 0.23 2290 0.17 33.9 40.77 34.97

Ireland 59278 30382 34935 12049 1.01 7131 0.79 8009 0.6 20.33 23.47 22.93

Greece 42348 19821 22905 3133 0.26 1632 0.18 2193 0.16 7.4 8.23 9.57

Spain 320037 312355 371778 63267 5.28 81158 8.98 88121 6.61 19.77 25.98 23.7

France 287443 237134 285190 39652 3.31 27354 3.03 37873 2.84 13.79 11.54 13.28

Croatia 50455 35138 33580 46587 3.89 31816 3.52 30056 2.25 92.33 90.55 89.51

Italy 238714 143697 274095 11069 0.92 10243 1.13 50597 3.79 4.64 7.13 18.46
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Cyprus 23325 16910 22190 10686 0.89 7897 0.87 9800 0.73 45.81 46.7 44.16

Latvia 10143 5532 8138 4447 0.37 2545 0.28 3685 0.28 43.84 46.01 45.28

Lithuania 21415 22511 20977 18395 1.54 19534 2.16 15939 1.2 85.9 86.78 75.98

Luxembourg 8428 5707 7076 2614 0.22 1554 0.17 1918 0.14 31.02 27.23 27.11

Hungary 62073 54835 58115 38875 3.25 31840 3.52 38960 2.92 62.63 58.07 67.04

Malta 21165 11107 14358 12644 1.06 6592 0.73 8060 0.6 59.74 59.35 56.14

Netherlands 102132 73511 103580 22030 1.84 13345 1.48 20769 1.56 21.57 18.15 20.05

Austria 39865 34759 47892 4077 0.34 2739 0.3 3935 0.3 10.23 7.88 8.22

Poland 724416 598047 967345 625120 52.19 502342 55.56 790070 59.24 86.29 84 81.67

Portugal 93475 84397 84805 34999 2.92 32666 3.61 38659 2.9 37.44 38.71 45.59

Romania 27103 17844 28250 16394 1.37 10788 1.19 18011 1.35 60.49 60.46 63.76

Slovenia 31517 19010 27099 20356 1.7 9929 1.1 17927 1.34 64.59 52.23 66.15

Slovakia 28836 18251 29067 20885 1.74 12077 1.34 21852 1.64 72.43 66.17 75.18

Finland 31868 24752 57334 15137 1.26 13753 1.52 23607 1.77 47.5 55.56 41.17

Sweden 101704 77664 84036 21118 176 16721 1.85 20795 1.56 20.76 21.53 24.75

Source: author’s calculation based on (EC, 2022a).

Therefore, in recent years, on average every fourth migrant 
has come to EU countries aiming to realise his/her professional 
ambitions. In 2021, Poland topped the list of first residence permits 
granted in the EU to non-EU citizens among all EU Member States: 
every sixth permit was issued to migrants in this country. It is 
worth underlining the constant growth of Poland’s share during the 
studied period; hence Poland has been the principal destination for 
migrants in the recent years. It was followed by Spain (6.61% of 
total permits issued in the EU) and Italy (3.79%). Austria, Malta, 
Luxembourg, Latvia, Cyprus, Greece, Ireland, Estonia, Bulgaria, 
Belgium and Denmark accounted for less than one percent of the 
total number of first residence permits issued for employment-
related reasons.

The structural analysis across EU countries revealed significant 
regional heterogeneity. So, in 2021, in the total number of all first 
residence permits, the highest shares for employment-related 
reasons were recorded in Croatia (98.51%), Lithuania (75.98%) 
and Slovakia (75.18%). Hungary, Romania, the Czech Republic 
and Slovenia are also among the EU Member States where the 
first residence permits issued for employment-related reasons 
were predominant compared to other reasons for migration 
(family reasons, education reasons and other reasons). The fewest 
number of migrants who came for employment-related reasons, 
was recorded in Austria (8.22%), Greece (9.57%) and Belgium 
(9.84%). First residence permits issued for remunerated activities 
include such major reasons as EU Blue card, highly skilled workers, 
researchers, seasonal workers and other employment reasons. 
Intellectual migration covers EU Blue card, highly skilled workers 
and researchers. The basis of the justification of this thesis is the 
definition of the essence of these concepts, namely:

a.	 researchers are professionals engaged in the conception or 
creation of new knowledge, products, processes, methods and 
systems, and in the management of the projects concerned 
(EC, 2022e).

b.	 highly qualified employment means the employment of a 
person who: in the Member State concerned, is protected 
as an employee under national employment law and/or in 
accordance with national practice, irrespective of the legal 
relationship, for the purpose of exercising genuine and 
effective work for, or under the direction of, someone else, is 
paid, and, has the required adequate and specific competence, 
as proven by higher professional qualifications (EU, 2009).

c.	 EU Blue Card means the authorisation bearing the term 
‘EU Blue Card’ entitling its holder to reside and work in the 
territory of a Member State under the terms of Council 
Directive 2009/50/EC (EU, 2009).

Thus, the number of first residence permits issued to intellectual 
migrants by the 27 EU Member States has been increasing since 
2013 (Figure 1). The decrease recorded in 2020 was caused by 
Brexit.

Today, the EU is one of the most attractive destinations for 
intellectual migration flows. Its considerable wealth, as well 
as its social and welfare approach, is a target for many highly 
skilled migrants and asylum seekers from many countries [35]. 
Simultaneously, there are national differences between countries, 
particularly economically advanced countries are more likely to be 
net recipient of tertiary graduates, while less developed countries 
tend to lose their highly educated workers (Zhang & Lucey, 2019). 
The relative indicators calculated in Table 3 confirm this thesis as 
they are characterised by significant regional differentiation across 
EU countries.

The data shows that in 2021, 85.04% of all first residence 
permits issued for employment-related reasons in the Netherlands 
were issued to highly skilled migrant. The value of this indicator for 
Austria was 70.32%, for Ireland it was 58.15%, and for Denmark 
it was 55.68%. It can be argued that countries with a high level of 
economic development have the highest value of this indicator. In 
order to confirm this hypothesis and explore the RQ2, the author 
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calculated the correlation coefficient between GDP per capita, PPP$ 
and the share of first permits issued to intellectual migrants in the 
total number of first-residence permits issued for employment-
related reasons, %. Its value is 0.596. The obtained correlation 
coefficients are statistically significant, which is confirmed by 

the Student’s t-test calculated according to the formula [1] (see 
Methodology section). The estimated value calculated according 
to the formula [1] is 3.73, which is greater than the critical (Table) 
value (2.06) at p<0.05. 

Figure 1: Dynamics of the Number of Intellectual Migrants to EU Member States (27 Countries)
Source: author’s calculation based on (EC, 2022b).

The statistical significance of the calculated correlation 
coefficient allows the author to assert a direct and moderate 
relationship between the studied indicators, that is, countries 
with a high level of economic development prefer to issue the first 
employment permits mainly to intellectual migrants. The obtained 
result confirms the data from other studies, which prove the positive 
impact of the migration of highly qualified workers on the country’s 
competitiveness and its economic growth [36,37]. Consequently, it 

has been proven that the governments of the EU Member States are 
interested in the increase of the number of intellectual migrants 
who possess the appropriate educational level, modern knowledge 
and progressive competences. These are the conditions for the 
country to realise its innovative potential and achieve sustainable 
competitiveness under the circumstances of globalisation, as well 
as constant internal and external challenges.

Table 3: First Residence Permits Issued to Researchers Compared to the Total Number of First Residence Permits Issued for Employment-Related 
Reasons and the Number of Intellectual Migrants in 2021 in EU Member States.

Country

Permits 
Issued for 
Employ-

ment-Relat-
ed Reasons 
(number)

EU Blue 
Cards 
(num-
ber)

Highly 
Skilled 
Work-

ers 
(per-
sons)

Researchers 
(persons)

Intel-
lectual 

Migrants 
(per-
sons)

Share of First 
Permits Issued 
to Intellectual 

Migrants in the 
Total Number of 
First-Residence 
Permits Issued 

for Employ-
ment-Related 

Reasons, %

GDP per 
Capita, 
PPP$

Share of First 
Permits Issued 
to Researchers 

in the Total 
Number of 

First Permits 
Issued to 

Intellectual 
Migrants, %

Share of First 
Permits Issued 
to Researchers 

in the Total 
Number of 

First-Residence 
Permits Issued 

for Employ-
ment-Related 

Reasons, %

European 
Union (27 
countries)

1333571 7927 46456 16984 71367 5.35 - 23.8 1.27

Belgium 6247 62 440 479 981 15.7 50114 48.83 7.67

Bulgaria 2515 315 0 11 326 12.96 23741 3.37 0.44

Czech Re-
public 41592 753 0 488 1241 2.98 40293 39.32 1.17
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Denmark 11367 0 6037 292 6329 55.68 57781 4.61 2.57

Germany 18724 0 0 1859 1859 9.93 53571 100 9.93

Estonia 2290 23 580 57 660 28.82 37033 8.64 2.49

Ireland 8009 0 4434 223 4657 58.15 89383 4.79 2.78

Greece 2193 12 0 17 29 1.32 29045 58.62 0.78

Spain 88121 50 5948 1258 7256 8.23 38143 17.34 1.43

France 37873 1857 261 3954 6072 16.03 45454 65.12 10.44

Croatia 30056 3 0 0 3 0.01 27681 0 0

Italy 50597 409 0 0 409 0.81 40066 0 0

Cyprus 9800 0 1723 1 1724 17.59 39079 0.06 0.01

Latvia 3685 184 95 22 301 8.17 30579 7.31 0.6

Lithuania 15939 1140 0 6 1146 7.19 38605 0.52 0.04

Luxembourg 1918 550 0 99 649 33.84 112875 15.25 5.16

Hungary 38960 11 0 48 59 0.15 32434 81.36 0.12

Malta 8060 1 0 0 1 0.01 43087 0 0

Netherlands 20769 147 14341 3174 17662 85.04 57101 17.97 15.28

Austria 3935 292 1777 698 2767 70.32 55406 25.23 17.74

Poland 790070 1408 251 327 1986 0.25 33739 16.47 0.04

Portugal 38659 23 1827 109 1959 5.07 33131 5.56 0.28

Romania 18011 238 0 29 267 1.48 30141 10.86 0.16

Slovenia 17927 88 0 43 131 0.73 38506 32.82 0.24

Slovakia 21852 8 0 49 57 0.26 32184 85.96 0.22

Finland 23607 299 3044 2727 6070 25.71 49334 44.93 11.55

Sweden 20795 54 5698 1014 6766 32.54 52477 14.99 4.88

Source: author’s calculation based on (EC, 2022b).

The defined purpose of the study necessitated the calculation 
of the share of the first employment permits issued to researchers 
compared to the number of first residence permits issued for 
employment-related reasons to intellectual migrants and the total 
number of first residence permits issued for employment-related 
reasons (Table 3). The structural analysis across EU countries 
revealed the leaders. Hence, for Germany, when issuing the first 
residence permits issued for employment-related reasons to 
intellectual migrants, researchers are a priority, as in 2021 all 
of them were issued to this cohort. Eight out of ten intellectual 
migrants in Slovakia and Hungary are researchers. For France and 
Greece, this indicator exceeds 50%. At the same time, in 2021, 
Malta, Croatia and Italy are outsiders in terms of the number 
of first residence permits issued to researchers among all EU 
Member States. There are various reasons for this situation. For 
example, Malta is an innovative country with a twenty-first 
century approach to digitisation and economic development, e.g. 
as concerns blockchain technology. Access to research results lies 
at the very core of the innovation economy. However, Malta is not 
yet up to speed when it comes to practising Open Science, which 
creates a discrepancy between two interrelated areas: research 
and innovation (EC, 2020). An important component in creating 
and accelerating sustainable and innovative economies is a strong 

academic open data community and an active involvement of 
research in the development and implementation of the national 
open data agenda. While open data research in Croatia is advancing 
and promising, it is not sufficiently mature to support or to steer 
the open data agenda and to realize the full economic and societal 
potential of open data [38]. Italy, for instance, typically has issues 
with the remuneration of scientists. Almost half of researchers 
(and three PhD candidates out of four) in Italy say that they are 
paid badly or just enough to make ends meet. Associate professors 
in Italy are not satisfied by their remuneration in 42 per cent of 
cases. Among post docs and junior researchers 60 per cent of those 
in Italy report bad pay or pay just to make ends meet [39].

While considering the share of first residence permits issued 
to researchers in the total number of all issued first employment 
permits, one can see that this indicator is also heterogeneous across 
EU countries. At the same time, the correlation with the level of 
economic development of the country is moderate, since the value 
of the calculated coefficient is 0.404. In 2021 Austria had the largest 
share of first residence permits issued to researchers compared to 
all first residence permits issued for employment-related reasons 
(17.74%). A fairly high level of involvement of researchers from 
among all labour migrants in the Netherlands (15.28%), France 
(10.44%), and Finland (11.55%).
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Nevertheless, there are also EU member states that in fact did 
not issue the first residence permits to researchers in 2021, that 
is, their shares were less than 1%. They include 14 of the 27 EU 
countries. This trend could have been caused by two main factors. 
On the one hand, the country may not be attractive for researchers 
from other countries, and therefore they do not want to realise 
their intellectual potential in this country. For example, one study 
[40] has a comprehensive assessment of the attractiveness of 
EU countries for intellectual migrants. This assessment helped 
identifying a group of countries (Luxembourg, Ireland, Sweden, 
Finland, Denmark, and the Netherlands) with the highest level of 
migration attractiveness in the EU. None of the mentioned countries 
belongs to those where the share of researchers in the total number 
of labour migrants is small.

Another reason may be the orientation of the migration 
policy to attract skilled workers with a low- and medium-level 
of qualification. If immigration policy aims to promote migration 
of low-wage essential occupations in the medium-to-long term, 
especially if workers are expected to be able to move between 
sectors, then governments will consider the long-term economic 
impact of these workers when designing immigration policies, 
promoting their broad participation in the domestic labour market 
[41].

As part of exploring RQ3, the author conducted a correlation 
analysis of the relationship between the factors listed in (Table 
1). The outcomes of the correlation analysis confirmed the high 
importance of conditions for employment, research, knowledge 
creation and diffusion in the EU Member States for attracting 
researchers from foreign countries, since the values of four out of 
seven correlation coefficients exceed 0.6 (Table 4). On the other 
hand, “Knowledge absorption” sub-pillar and “Knowledge diffusion” 
sub-pillar (0.4852 and 0.4454, respectively) currently have a 
weak influence. Student’s t-distribution was applied to assess the 
statistical significance of the correlation coefficients Formula 1. Six 
out of seven correlation coefficients are statistically significant, as 
the calculated values of the Student’s criterion exceed the critical 
value. The exception is the “Knowledge impact” sub-pillar (Х6), 
where for the correlation coefficient statistical significance has not 
been confirmed (Student’s criterion < critical value). It is worth 
bearing in mind that this indicator currently does not actually affect 
the migration of researchers. Therefore, the increase in labour 
productivity (on average over three years), the density of new 
firms entering the market, expenditures on software, the number 
of certificates of compliance with ISO 9001 issued to companies, 
as well as indicators of high- and medium-tech manufacturing in 
the total manufacturing do not belong to the modern determinants 
of intellectual migration on the territory of the EU Member States.

Table 4: Outcomes of the Correlation Analysis Between the International Migration of Researchers and the Professional Drivers of Their Migration.

Country Y Х1 Х2 Х3 Х4 Х5 Х6 Х7

Belgium 7.67 60.4 69.3 47.1 38.7 50.5 37.1 39.2

Bulgaria 0.44 12.9 36.1 29.1 32.7 27.1 51.4 29.5

Czech Republic 1.17 29.5 45.4 36.4 48.5 39.4 53.1 52.2

Denmark 2.57 69.5 65.8 58.6 41.1 61.5 45.1 36.2

Germany 9.93 73.2 65 54.2 44.3 69.5 43.8 46.5

Estonia 2.49 24.6 52 32.9 34.8 30.9 48.1 36

Ireland 2.78 52.5 55.8 42 56.7 23.3 46.8 72.6

Greece 0.78 33.4 35.7 20.1 21.8 23.7 36.3 15.5

Spain 1.43 44.1 47.3 25 34.3 38.1 42.6 28

France 10.44 63.7 61 40.9 49.3 44.8 41.5 46.7

Croatia 0 14 37 18.3 27.8 22.5 33.5 24.7

Italy 0 45.4 38.9 35.4 35.8 41.8 54 29.3

Cyprus 0.01 7.4 42.2 39.9 45.6 32.2 38.6 47.3

Latvia 0.6 12 44.7 27.4 30.1 16.4 33.7 33.4

Lithuania 0.04 20.2 44.2 26.3 24.1 19.4 33.3 24.9

Luxembourg 5.16 36 65.4 59.2 49 39.1 27 24.3

Hungary 0.12 37.8 44.7 24.4 43.5 23 49.8 45.7

Malta 0 19.2 52.9 48.6 59.5 21.5 37.6 25.9

Netherlands 15.28 65 61.4 54.8 66.9 67.7 43.1 53.5

Austria 17.74 58.3 60.4 54.7 41.9 46.5 38.5 36

Poland 0.04 34.7 45.1 20 37.4 27.2 35.3 29.3

Portugal 0.28 40.3 42.5 25.1 33.3 31.2 43.3 21

Romania 0.16 6.8 33.4 16.1 34.5 12 45.3 38
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Slovenia 0.24 41.1 59.2 32.6 36.6 33.9 38.5 26.5

Slovakia 0.22 17.5 43.6 23.2 30.7 24.2 49.7 29

Finland 11.55 66.6 66 70.1 46.7 62.5 39.2 67.9

Sweden 4.88 74.1 77.3 70.3 56.6 78.4 44.1 58.4

Correlation coefficient with Y 0.6905 0.6508 0.6673 0.4852 0.6758 -0.1222 0.4454

Student’s criterion 4.773 4.286 4.48 2.774 4.584 -0.615 2.487

Critical value 2.06

Source: calculated by the author according (EC, 2022b; WIPO, 2021).

As one can see from the calculations, “Research and 
development (R&D)” sub-pillar in the Global Innovation Index 
has the most significant influence on researcher migration 
(correlation coefficient value 0.6905). This result confirms the 
decisiveness of the high level and quality of scientific research 
activity in the country to attract foreign researchers. In order to 
evaluate these factors, the assessment takes into account such 
indicators as the number of researchers in full-time equivalent 
(FTE) of R&D personnel, research and development costs, and 
the quality of scientific and research institutions (measured by 
the average score of the top three universities in the QS World 
University Ranking). Overall, investment in science and innovation 
has shown remarkable resilience amid the massive economic toll 
of the COVID-19 pandemic, which has caused the worst economic 
downturn in decades (WIPO, 2021). Therefore, the more efforts and 
investments are devoted to R&D and highly educated individuals, 
the more predictable the innovation is [42].

The next driver of the migration of researchers by the level 
of importance is the “Knowledge creation” sub-pillar (Х5), which 
concerns the formation of favourable conditions for the effective 
work of researchers in the field of knowledge creation (correlation 
coefficient value is 0.6758). It includes five indicators that are the 
result of inventive and rationalising activities. Hence, researchers 
prefer to migrate to those countries where they can more likely 
realize their intellectual capital, resulting in patent applications, 
utility model applications, published scientific and technical 
articles in peer-reviewed journals, an economy’s number of articles 
(H) that have received at least H citations. This result is in line with 
other studies in this area. Particularly, the econometric estimations 
highlight a positive correlation between educated migrants and the 
number of patent applications [42], while Prato substantiates that 
migrants increase patent applications by 42% per year on average 
[43].

The third professional driver of researchers’ migration 
according to the ranking of importance is innovative connections 
and public/private/academic partnership (“Innovation linkages” 
sub-pillar – correlation coefficient value is 0.6673). Cooperation 
between business and university in research works; prevalence 
of well-developed and deep clusters; a significant share of gross 
expenditure on research and development funded abroad as 
a percentage of GDP; number of joint venture agreements and 
strategic alliances attract highly skilled workers from all over 
the world. In general, an increase in the number of highly skilled 

migrants positively affects innovative performance [44], taking 
into account not only individual scientists and inventors, but 
also organisations that employ them and shape cooperation and 
collaboration in the field of research and development [45].

The “Knowledge workers” sub-pillar (correlation coefficient 
value is 0.6508) which takes into account the employment 
opportunities of scientists and researchers in organisations and 
institutions that meet their expectations and professional aspirations 
closes the list of the most important drivers of researchers’ 
migration. This vector offers more information about the degree of 
the development of intellectual capital that is currently in use in EU 
countries, and also provides an insight into the gender distribution 
of the workforce. The results of the research [46] indicate that the 
gender gap in the labour market in donor countries is an important 
factor in shaping the intentions of female researchers to migrate 
abroad. A cross-sectional perspective shows the gender-specific 
disadvantages that highly skilled migrant women face, including 
unequal gender arrangements [47]. Therefore, the private and 
public sectors should improve the perception of female talents, 
integration and employment of researchers by developing specific 
measures in the field of shaping gender-oriented migration policy.

The results of the correlation analysis allowed the scholars 
to identify four drivers of researchers’ migration, which have the 
greatest impact on the dependent variable (i.e. Y, which is a share of 
first permits for researchers in the total number of first-residence 
permits issued for employment-related reasons), i.e. for which the 
calculated correlation coefficient exceeds 0.6), respectively to a 
generally recognised scale [30-32]. The study defined such drivers 
as “Research and development (R&D)” sub-pillar (Х1), “Knowledge 
workers” sub-pillar (Х2), “Innovation linkages” sub-pillar (Х3), 
and “Knowledge creation” sub-pillar (Х5). Taking into account 
the significant influence of these indicators on the migration of 
researchers, the attractiveness of a particular EU Member State in 
2021 was assessed using the taxonomic analysis method. Unlike 
other research methods, the calculation of the taxonomic index 
ensures comprehensive evaluation of multidimensional objects 
vs. the normative reference vector. In this manner, there is a 
possibility to conduct a holistic assessment of the attractiveness of 
EU Member States for researchers from other countries using one 
comprehensive indicator, which is designed by means of a system 
with various partial indicators.

The evaluation process based on the calculation of taxonomic 
indicators includes the following major stages:
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1.	 standardisation of the baseline data in order to summarise 
them within a single measurement scale, which is carried out 
according to the following formula:

                                                                      

                                   ijij x
ij

i

x
Z

σ
−= ,                    [2]

where Zij is the standardised value of the i-th indicator for the 
j-th EU Member State ( )1, ; 1,i n j m= = ; ijx  is the arithmetic 
mean of the i-th indicator for the j-th EU Member State; σi is the 
root-mean-square deviation of the i-th indicator;

2.	 formation of the reference point Z0i (Z01, Z02, Z03,…Zm). 
Since the selected drivers of researcher migration are pull factors, 
i.e. they have a direct positive impact on the attractiveness of EU 
Member States for this category of highly qualified workers, it is 
appropriate to choose the maximum values of the indicator:

                                                           

                           
,

0 max , € ,iZ z ij i I=             [3]

where І is a set of pull factors.

Table 5 shows standardised values for indicators (factors) and 
the relevant values of reference points.

Table 5: Standardized Values of Baseline Data for a Comprehensive Assessment of the Attractiveness of EU Member States for Foreign Researchers 
in 2021.

Country “Research and development 
(R&D)” Sub-pillar (Х1)

“Knowledge workers” 
Sub-pillar (Х2)

“Innovation linkages” 
Sub-pillar (Х3)

“Knowledge creation” 
Sub-pillar (Х5)

Belgium 0.9796 1.4717 0.554 0.7426

Bulgaria -1.2222 -1.2836 -0.5726 -0.5783

Czech Republic -0.4527 -0.5118 -0.1157 0.116

Denmark 1.4015 1.1812 1.2738 1.3636

Germany 1.573 1.1149 0.9984 1.8152

Estonia -0.6799 0.036 -0.3347 -0.3638

Ireland 0.6134 0.3513 0.2348 -0.7928

Greece -0.2719 -1.3168 -1.1359 -0.7702

Spain 0.224 -0.3541 -0.8292 0.0427

France 1.1326 0.7829 0.166 0.4209

Croatia -1.1712 -1.2089 -1.2485 -0.838

Italy 0.2843 -1.0512 -0.1783 0.2515

Cyprus -1.4772 -0.7774 0.1034 -0.2904

Latvia -1.2639 -0.5699 -0.679 -1.1823

Lithuania -0.8838 -0.6114 -0.7478 -1.013

Luxembourg -0.1514 1.148 1.3114 0.0991

Hungary -0.068 -0.5699 -0.8667 -0.8097

Malta -0.9302 0.1107 0.6479 -0.8944

Netherlands 1.1929 0.8161 1.036 1.7136

Austria 0.8823 0.7331 1.0297 0.5168

Poland -0.2117 -0.5367 -1.1421 -0.5726

Portugal 0.0479 -0.7525 -0.8229 -0.3468

Romania -1.505 -1.5077 -1.3862 -1.4307

Slovenia 0.085 0.6335 -0.3535 -0.1944

Slovakia -1.009 -0.6612 -0.9418 -0.742

Finland 1.267 1.1978 1.9936 1.42

Sweden 1.6147 2.1356 2.0061 2.3176

etalon 1.6147 2.1356 2.0061 2.3176

Source: author’s own compilation.

3.	 construction of the Euclidean distance, which characterises 
the distance from the value of each indicator to the reference 
point: 
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where 0id  is the Euclidean distance from the indicator value to 
the reference point.

4.	 calculation of a taxonomic index reflecting a 
comprehensive assessment of the level of attractiveness of EU 
Member States for researchers from foreign countries (Ki): 

                                                          

                                       0

0

1 i
i

dK
d

= − ,                    [5]

                                         

  0 0 02 ,d d σ= + ⋅ , 
( )2

0 0
0

id d

n
σ

−
=
∑

  
, [6]

where Ki is a comprehensive assessment of the level of 
attractiveness of an individual EU Member State for researchers from 
foreign countries; 

0d  is the arithmetic mean of the corresponding 
Euclidean distance; 0σ  is the root-mean-square deviation of the 
corresponding Euclidean distance. The index calculated according 
to this method is the integral indicator, with values ranging from 0 
to 1: the closer the resulting value is to 1.0, the higher the level of 
attractiveness of the corresponding EU Member State is for foreign 
researchers.

The obtained results of the taxonomic analysis demonstrate 
a high level of attractiveness of the EU Member States for foreign 
researchers, since all values of the integral index exceed 0.8. The 
only exception is Romania, for which the taxonomic index is 0.7799. 
That is, researchers from other countries are least interested 
in working and engaging in scientific research in this country. 
Moreover, Romania not only does not attract scientists, but also 
demonstrates the features of such phenomenon as the brain drain 
process in recent years [48,49].

The taxonomic index values calculated in Table 6 made it possible 
to get the top three in terms of the level of attractiveness of EU 
Member States for researchers from foreign countries. The highest 
indicators were recorded in Sweden with the maximum possible 
value of 1.0, and, hence, it topped the list. If previously migration 
to Sweden mainly included low-skilled migrants who found jobs 
in industry, since the 2010s, the country has mainly welcomed 
highly skilled migrants belonging to highly paid occupations [50]. 
In addition to the significant financial costs paid by the private and 
public sectors for research and development, Sweden is also famous 
for its quite effective educational collaboration activities between 
various subjects. At the same time, such cooperation is mutually 
beneficial, as researchers receive orders and funding of scientific 
research, and companies benefit from the transfer of knowledge, 
development of innovative products and processes, development 
and testing of prototypes [51].

Table 6: Calculation of the Integral Attractiveness Index of EU Member States for Researchers from Foreign Countries.

Country ( )0 0id d− ( )2

0 0id d−∑ Euclidean distance Ki

Belgium -6351 -0.6639 -1.4521 -1.5749 5.433 2.3309 0.9264

Bulgaria -2.8369 -3.4192 -2.5787 -2.8959 34.7749 5.897 0.8137

Czech Republic -2.0674 -2.6474 -2.1218 -2.2015 20.6318 4.5422 0.8565

Denmark -0.2132 -0.9544 -0.7323 -0.954 2.4027 1.5501 0.951

Germany -0.0417 -1.0208 -1.0077 -0.5024 2.3116 1.5204 0.952

Estonia -2.2946 -2.0997 -2.3408 -2.6813 22.3428 4.7268 0.8507

Ireland -1.0013 -1.7843 -1.7713 -3.1104 16.9981 4.1229 0.8698

Greece -1.8866 -3.4524 -3.142 -3.0878 34.8852 5.9064 0.8134

Spain -1.3907 -2.4897 -2.8353 -2.2749 21.3468 4.6203 0.8541

France -0.4821 -1.3528 -1.8401 -1.8967 9.0459 3.0076 0.905

Croatia -2.7859 -3.3446 -3.2546 -3.1555 39.4974 6.2847 0.8015

Italy -1.3304 -3.1869 -2.1844 -2.066 20.966 4.5789 0.8554

Cyprus -3.0919 -2.913 -1.9027 -2.608 28.467 5.3354 0.8315

Latvia -2.8786 -2.7055 -2.6851 -3.4999 35.0651 5.9216 0.813

Lithuania -2.4985 -2.747 -2.7539 -3.3305 32.4651 5.6978 0.82

Luxembourg -1.7661 -0.9876 -0.6947 -2.2185 9.4988 3.082 0.9027

Hungary -1.6827 -2.7055 -2.8728 -3.1273 28.1844 5.3089 0.8323

Malta -2.5449 -2.025 -1.3582 -3.212 22.7385 4.7685 0.8494

Netherlands -0.4218 -1.3196 -0.9701 -0.604 3.2252 1.7959 0.9433

Austria -0.7324 -1.4026 -0.9764 -1.8007 6.6996 2.5884 0.9182

Poland -1.8264 -2.6723 -3.1482 -2.8902 28.7416 5.3611 0.8307
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Portugal -1.5668 -2.8881 -2.829 -2.6644 25.8984 5.0891 0.8393

Romania -3.1197 -3.6433 -3.3923 -3.7482 48.5634 6.9687 0.7799

Slovenia -1.5297 -1.5021 -2.3596 -2.512 16.4743 4.0589 0.8718

Slovakia -2.6237 -2.7968 -2.9479 -3.0596 32.7572 5.7234 0.8192

Finland -0.3477 -0.9378 -0.0125 -0.8975 1.8061 1.3439 0.9576

Sweden 0 0 0 0 0 0 1

Source: author’s own compilation.

Finland (0.9576) ranks second in terms of the attractiveness 
among EU Member States. In case of this country, the issue of 
creation and dissemination of knowledge is extremely important, 
and the innovations formed on its basis have a statistically 
significant positive impact on the dissemination of knowledge 
from other countries and form a demand for highly qualified 
workers [52]. Therefore, three key insights regarding the positive 
Finnish national policy experience in fostering public and private 
investments in research and development are the following: a 
systemic and integrated policy approach regarding an impactful 
co-ordination and governance mechanism; a balanced innovation 
system with well-working joint public-private partnership efforts 
and mechanisms; investing in long-term capabilities [53].

Germany was the third among three top-ranked countries 
with a taxonomic index value of 0.9520. This European country 
is particularly attractive to foreign researchers for its highly 
R&D intensive industries within manufacturing and knowledge-
intensive services [54]. Denmark (0.9510) is almost at the same 
level as Germany with an effective network of R&D and design 
organisations. Knowledge, intellectual property, intellectual assets, 
intellectual capital and ultimately innovative entrepreneurship play 
a key role in ensuring the economic growth of this country [55].

The analysis of the calculated taxonomic indices made it possible 
to single out a group of 17 countries for which the values range 
from 0.8 to 0.89 [56-58]. So these are the EU Member States that 
have a high level of attractiveness for foreign researchers, however 
significant intra-European competition requires the introduction 
of new measures to create favourable conditions for life and work 
of such professionals. In other words, there are certain issues in 
migration policy, organisational, legal, and financial aspects of R&D 
activities, etc., the solution of which will lead to attracting more 
foreign researchers with better knowledge, skills, and abilities [59-
65]. 

Conclusion

In modern times, the migration of scientists and researchers 
has a significant impact on well-being of countries: it is both 
moulded by and helps to mould their economic, social and 
cultural transformations. The relevance of this issue is constantly 
increasing among other areas of scientific research. Global 
challenges and upheavals, for instance the war in Ukraine, which 
resulted in a significant increase in migration flows, facilitate 
this trend. The drivers of researcher migration identified in this 
study and the integral attractiveness index of EU Member States 
calculated on their basis pose the foundation for creating optimal 

ways to increase the countries’ attractiveness for such specialists 
from abroad. At the same time, professional factors remain to be 
in focus, that is, the most important measures should be related 
to improving the working conditions of researchers in the host 
country. The professional factors that are essential for each country, 
include creating conditions to unveil the potential of researchers’ 
professional development and opportunities for their career 
growth.

The results of theoretical and applied research contribute to 
economic progress due to the development of the latest equipment, 
technologies, mechanisms and products, as well as increase of 
productivity in quantitative and qualitative dimensions. On the 
other hand, scientific knowledge production, marketing and 
dissemination via academic and commercial institutions has also 
become one of the elements of economic investment. This stimulates 
the growth of competition between EU Member States with regard 
to the attraction and retention of foreign scientists and researchers. 
Given the results of the analysis of the differentiation of the EU 
Member States according to the values of the taxonomic indicator 
one can state that the level of EU countries’ attractiveness for 
researchers from other countries is high. This conclusion was made 
in accordance with the obtained distribution of the comprehensive 
indicator, which ranges from 0.77 to 1.0. The generally high level 
of indicators, which comprehensively assess the conditions of 
R&D activities in the EU countries, explains the obtained values. 
Simultaneously, the application of the suggested methodology 
for assessing the countries’ attractiveness for foreign researchers 
allows identifying ‘bottlenecks’ for each partial driver and creating 
favourable economic, professional and social conditions for the use 
of the identified reserves.

The findings obtained within this study can be used by politicians 
and representatives of the public administration sector to monitor 
the migration of scientists and researchers, as well as its existing 
and potential impact on regional, national and global economies. 
The results of this study are of critical practical importance for 
managers. Business sector can also widely use the comprehensive 
approach to assessing the attractiveness of EU Member States 
based on taxonomic analysis, especially given the growing demand 
for highly qualified labour. The issue of attracting highly educated 
specialists with the appropriate level of qualification is complicated 
by the fact that rapid changes in the local and global labour markets 
are in many ways ahead of the development of the statistical 
base for their monitoring. Therefore, it is surely a benefit of the 
suggested evaluation method as it allows the stakeholders to do 
this, because it also takes into account micro-level indicators, such 
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as firms offering formal training, GERD performed by business, 
GERD financed by business etc.

The research and relevant analysis findings suggest that at the 
current stage of the knowledge economy formation in the EU, the 
most important factors for the attraction of foreign researchers 
are the growth of R&D expenditures from both public and private 
sectors, as well as the formation of favourable conditions for 
knowledge creation, which will lead to the increase in the number 
of patent applications, the number of scientific publications and 
utility models. Nevertheless, the picture obtained as a result of 
the evaluations has many notable outliers, and there is definitely a 
need for further research regarding the possibilities of integration 
of foreign researchers into the European scientific and educational 
environment basing on the development of scientific collaboration, 
the practice of communication experience, the creation of 
professional networks, the facilitation of knowledge exchange, and 
acquiring skills of engaging in international scientific projects.

Acknowledgement

None.

Conflict of Interest

No conflict of interest.

References
1.	 Delicado A (2019) ‘Pulled’or ‘Pushed’? the emigration of Portuguese 

scientists. In New and old routes of Portuguese emigration (137-153). 
Springer, Cham.

2.	 Bahar D, Choudhury Pr, Signorelli S, Sappenfield JM (2021) Talent Flows 
and the Geography of Knowledge Production: Causal Evidence from 
Multinational Firms. Harvard Business School Working Paper 22-047.

3.	 Ette A, Witte N (2021) Brain drain or brain circulation? Economic and 
non-economic factors driving the international migration of German 
citizens. In The Global Lives of German Migrants (65-83). Springer, 
Cham. L (2021) The Attraction of Intellectual Migration - Brain Drain 
or Exodus of Human Capital in Southeast Europe - Western Balkans and 
North Macedonian Transitional Conditions. The International Journal of 
Social Sciences World (TIJOSSW) 3(2): 1-24.

4.	 WIPO (2021) Global Innovation Index 2021.

5.	 Yang R (2020) Benefits and challenges of the international mobility 
of researchers: the Chinese experience. Globalisation, Societies and 
Education 18(1): 53-65.

6.	 Van Hear N, Bakewell O, Long K (2018) Push-pull plus: reconsidering 
the drivers of migration. Journal of Ethnic and Migration Studies 44(6): 
927-944.

7.	 Czaika M, Reinprecht C (2022) Migration Drivers: Why Do People 
Migrate? Introduction to Migration Studies. IMISCOE Research Series. 
Springer, Cham.

8.	 Ou-Salah, L, Van Praag L, Verschraegen G (2022) The role of 
environmental factors and other migration drivers from the perspective 
of Moroccan and Congolese migrants in Belgium. CMS 10: 36.

9.	 Czaika M, Reinprecht M (2020) Drivers of migration: A synthesis of 
knowledge. IMI Working Paper 163: 1-45.

10.	Migali S, Natale F, Tintori G, Kalantaryan S, Grubanov-Boskovic S, et 
al. (2018) International Migration Drivers. Publications Office of the 
European Union.

11.	Castelli F (2018) Drivers of migration: why do people move. Journal of 
Travel Medicine v. 25(1).

12.	Brennan N, Langdon N, Bryce M, Gale Th, Knapton A, et al. (2023) Drivers 
and barriers of international migration of doctors to and from the United 
Kingdom: a scoping review. Hum Resour Health 21(1): 11.

13.	Halah Ibrahim, Fatema Zain Al Sharif, Karthyayani Priya Satish, Lina 
Hassen, Satish Chandrasekhar Nair (2019) Should I stay, or should I go 
now? The impact of “pull” factors on physician decisions to remain in a 
destination country. Int J Health Plann Manage 34: e1909-e1920.

14.	Parrish R, Colbourn T, Lauriola P, Leonardi G, Hajat Sh, et al. (2020) A 
Critical Analysis of the Drivers of Human Migration Patterns in the 
Presence of Climate Change: A New Conceptual Model. Int J Environ Res 
Public Health 17: 6036.

15.	Zanabazar A, Nam Son Kho, Jigjiddorj S (2021) The push and pull factors 
affecting the migration of Mongolians to the Republic of South Korea. 
SHS Web of Conferences, Czech Republic 90: 01023.

16.	Urbański M (2022) Comparing Push and Pull Factors Affecting Migration. 
Economies 10: 1-21.

17.	Ette A, Witte N (2021) Brain drain or brain circulation? Economic and 
non-economic factors driving the international migration of German 
citizens. In The Global Lives of German Migrants (65-83). Springer, 
Cham.

18.	Zea GD (2020) Brain drain in Venezuela: the scope of the human capital 
crisis. Human Resource Development International 23(2): 188-195.

19.	Nagi S El Saghir, Benjamin O Anderson, Julie Gralow, Gilberto Lopes, 
Lawrence N Shulman, et al. (2020). Impact of merit-based immigration 
policies on brain drain from low-and middle-income countries. JCO Glob 
Oncol 6: 185-189.

20.	Torrisi B, Pernagallo G (2020) Investigating the relationship between job 
satisfaction and academic brain drain: the Italian case. Scientometrics 
124(2): 925-952.

21.	Netz N, Hampel S, Aman V (2020) What effects does international 
mobility have on scientists’ careers? A systematic review, Research 
Evaluation 29(3): 327-351.

22.	Pramanik S, Gora ST, Sundaram R, Ganguly N, Mitra B (2019) On the 
Migration of Researchers across Scientific Domains. Proceedings of the 
Thirteenth International AAAI Conference on Web and social media 
381-392.

23.	Chang YH, Huang MHs (2023) Analysis of factors affecting scientific 
migration move and distance by academic age, migrant type, and 
country: Migrant researchers in the field of business and management. 
Journal of Informetrics 17(1): 101371.

24.	Neiva Ganga R, Silva JP, Vaz H, Gomes R, Teixeira Lopes J, et al. (2018) 
De Portugal a Europa. La sociología de la migración científica a nivel 
pormenorizado en tiempos de crisis de la Eurozona. Migraciones 
Internacionales 9(35): 9-38.

25.	Nechad A (2018) A geo-economic approach to brain drain in Morocco. 
Journal of economic and social development 5(1): 58-68.

26.	Urbinati A, Galimberti E, Ruffo G (2021) Measuring scientific brain drain 
with hubs and authorities: A dual perspective. Online Social Networks 
and Media 26: 100176.

27.	Komaroff E (2020) Relationships between p-values and Pearson 
correlation coefficients, type 1 errors and effect size errors, under a true 
null hypothesis. Journal of Statistical Theory and Practice 14(3): 1-13.

28.	Shrestha N (2020) Detecting multicollinearity in regression analysis. 
American Journal of Applied Mathematics and Statistics 8(2): 39-42.

29.	Alsaqr A (2021) Remarks on the use of Pearson’s and Spearman’s 
correlation coefficients in assessing relationships in ophthalmic data. 
African Vision and Eye Health v. 80(1).

http://dx.doi.org/10.33552/IJEBM.2023.01.000501

https://pubmed.ncbi.nlm.nih.gov/30053084/
https://pubmed.ncbi.nlm.nih.gov/30053084/
https://pubmed.ncbi.nlm.nih.gov/36788569/
https://pubmed.ncbi.nlm.nih.gov/36788569/
https://pubmed.ncbi.nlm.nih.gov/36788569/
https://pubmed.ncbi.nlm.nih.gov/31169326/
https://pubmed.ncbi.nlm.nih.gov/31169326/
https://pubmed.ncbi.nlm.nih.gov/31169326/
https://pubmed.ncbi.nlm.nih.gov/31169326/
https://pubmed.ncbi.nlm.nih.gov/32825094/
https://pubmed.ncbi.nlm.nih.gov/32825094/
https://pubmed.ncbi.nlm.nih.gov/32825094/
https://pubmed.ncbi.nlm.nih.gov/32825094/
https://pubmed.ncbi.nlm.nih.gov/32023124/
https://pubmed.ncbi.nlm.nih.gov/32023124/
https://pubmed.ncbi.nlm.nih.gov/32023124/
https://pubmed.ncbi.nlm.nih.gov/32023124/


Iris Journal of Economics & Business Management                                                                                                           Volume 1-Issue 1

Citation: Olena Oliinyk*. International Migration of Researchers: Impact of Professional Drivers. Iris J of Eco & Buss Manag. 1(1): 2023. IJEBM.
MS.ID.000501.  DOI: 10.33552/IJEBM.2023.01.000501

Page 16 of 16

30.	Putra DA, Suprapto M (2018) Assessment of the road based on PCI and 
IRI roadroid measurement. MATEC Web of Conferences 195(1): 04006.

31.	Wang CHN, Le TM, Nguyen HKh, Ngoc Nguyen H (2019) Using the 
Optimization Algorithm to Evaluate the Energetic Industry: A Case Study 
in Thailand. Processes 7(2): 87.

32.	Selvanathan M, Jayabalan N, Hussain N (2020) Employee Productivity in 
Malaysian Private Higher Educational Institutions. PalArch’s Journal of 
Archaeology of Egypt/ Egyptology 17(8): 66-79.

33.	Pluta W (1977) Multidimensional comparative analysis in economic 
research: taxonomic methods and factor analysis. National Economic 
Publishing House p. 150.

34.	Guthrie S, Lichten C, Corbett J, Wooding S (2017) International mobility 
of researchers. A review of the literature.

35.	Gryshova I, Kofman B, Petrenko O (2019) Migration cultures and their 
outcomes for national security. Journal of Security & Sustainability v. 
8(3).

36.	Oliinyk O, Bilan Y, Mishchuk H, Akimov O, Vasa L (2021) The Impact of 
Migration of Highly Skilled Workers on The Country’s Competitiveness 
and Economic Growth. Montenegrin Journal of Economics 17(3): 7-19.

37.	Chowdhury EK, Dhar BK, Gazi MI (2022) Impact of Remittance on 
Economic Progress: Evidence from Low-Income Asian Frontier 
Countries. J Knowl Econ.

38.	Van Loenen B, Frederika Welle Donker FW, Zuiderwijk A, Alexopoulos Ch 
(2020) Towards an Open Data Research Ecosystem in Croatia. Ongoing 
Research pp. 59-70.

39.	Nascia L, Pianta M, Zacharewicz Th (2021) Staying or leaving? Patterns 
and determinants of Italian researchers’ migration. Science and Public 
Policy 48(2): 200-211.

40.	Oliinyk O, Mishchuk H, Bilan Y, Skare M (2022) Integrated assessment 
of the attractiveness of the EU for intellectual immigrants: A taxonomy-
based approach. Technological Forecasting and Social Change 182: 
121805.

41.	Fernández-Reino M, Sumption M, Vargas-Silva C (2020) From low-
skilled to key workers: the implications of emergencies for immigration 
policy. Oxford Review of Economic Policy 36(1): S382-S396.

42.	Sinoi EA (2021) “The impact of educated migrants and R&D expenditures 
on innovation”, Management & Marketing. Challenges for the Knowledge 
Society 16(1): 13-25.

43.	Prato M (2022) The Global Race for Talent: Brain Drain, Knowledge 
Transfer, and Growth.

44.	Labrianidis L, Sykas T, Sachini E, Karampekios N (2022) Innovation as 
a cause of highly skilled migration: Evidence from Greece. International 
Migration.

45.	Malecki EJ (2021) The geography of innovation. Handbook of regional 
science 819-834.

46.	Elveren AY, Toksöz G (2019) Hidden gender dimensions of the brain 
drain: the case of Turkey. New Perspectives on Turkey 60: 33-59.

47.	Riaño Y (2021) Understanding brain waste: Unequal opportunities for 
skills development between highly skilled women and men, migrants 
and nonmigrants. Population, Space and Place 27(5): e2456.

48.	Gavriloaia GC (2020) The impact of the brain drain process on Romania-
possible solutions in order to increase resilience. CES Working Papers 
12(4): 267-281.

49.	Botezat A, Moraru A (2020) Brain drain from Romania: what do we 
know so far about the Romanian medical diaspora? Eastern Journal of 
European Studies v. 11(1).

50.	Henriksson B (2022) I had to move somewhere: Leaving Finland to Study 
in Sweden. In The Palgrave handbook of youth mobility and educational 
migration (155-168). Palgrave Macmillan, Cham.

51.	Asplund CJ, Bengtsson L (2020) Knowledge spillover from Master of 
Science theses in engineering education in Sweden. European Journal of 
Engineering Education 45(3): 443-456.

52.	Aldieri L, Makkonen T, Vinci CP (2021) Spoils of innovation? Employment 
effects of R&D and knowledge spillovers in Finland. Economics of 
Innovation and New Technology 30(4): 356-370.

53.	Deschryvere M, Husso, K, Suominen A (2021) Targeting R&D intensity in 
Finnish innovation policy.

54.	Hoxha S, Kleinknecht A (2020) When labour market rigidities are useful 
for innovation. Evidence from German IAB firm-level data. Research 
Policy 49(7): 104066.

55.	Khasankhonova N, Abdulkhalilova S (2020) R&D Expenditure As 
A Factor In The Development Of The Economy Of Knowledge. The 
American Journal of Interdisciplinary Innovations and Research 2(12): 
9-16.

56.	EC (2020) Specific Support to Malta “Open Access: an opportunity for 
Malta” Recommendations for the Development of a National Policy for 
Open Access to publications, research data and related issues.

57.	EC (2022а) First permits by reason, length of validity and citizenship.

58.	EC (2022b) First permits issued for remunerated activities by reason, 
length of validity and citizenship.

59.	EC (2022c) Researchers by sector of performance, country of citizenship 
and sex.

60.	EC (2022d) Share of R&D personnel and researchers in total active 
population and employment by sector of performance and sex.

61.	EC (2022e) Share of women researchers, by sectors of performance.

62.	EU (2009) Council directive 2009/50/EC on the conditions of entry and 
residence of third-country nationals for the purposes of highly qualified 
employment.

63.	OECD (2021) OECD Science, Technology and Innovation Outlook 2021: 
Times of Crisis and Opportunity.

64.	Siekierski P, Lima MC, Borini FM (2018) International mobility of 
academics: Brain drain and brain gain. European Management Review 
15(3): 329-339.

65.	Zhang QA, Lucey BM (2019) Globalisation, the mobility of skilled 
workers, and economic growth: Constructing a novel brain drain/gain 
index for European countries. Journal of the Knowledge Economy 10(4): 
1620-1642.

http://dx.doi.org/10.33552/IJEBM.2023.01.000501


	Abstract 
	References

