
1. Introduction

Currently, many countries are facing the issue of 
emigration of highly skilled workers. This phenom-
enon is often referred to as “brain drain”. It causes not 
only economic losses, but also social one, from both 
a society–wide and a business perspective. Howev-
er, these negative effects only concern permanent 
migration. In the case of temporary migration, it is 
possible to talk of an opposite effect, “brain gain”, 
i.e. if qualified workers return to their country of ori-
gin after a certain period of time, they usually bring 

know–how and gained experience. This leads to the 
appreciation of human capital.

D. Guellec and M. Cervantes (2002) as well as 
R.  Daugėlienė and R. Marcinkevičienė (2009) used 
the term “knowledge economy” or “knowledge–
based economy era” to designate the trend when 
economy is increasingly dependent on highly quali-
fied persons. Human capital is a supply of skills and 
talents, which is reflected in the educated and quali-
fied workforce in a region (Čuhlová, Potužáková, 
2017).
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With skilled workers, the investment in their edu-
cation also moves abroad (economic losses of the 
country) and, simultaneously, these people leave 
the local labor market (loss for employers). In some 
countries, the brain drain phenomenon causes con-
siderable difficulties because a large number of 
young and usually educated people emigrate.

For many years, scientists and governments 
have been working on strategies to bring back both 
highly qualified workers and students. An overview 
of brain drain strategies used around the world and 
their implications is crucial. “Government policies 
alone rarely cause people to return, but they certain-
ly do contribute to the decision” (Zweig, 2006, p. 67).

Based on different strategies and policies, this pa-
per proposes a regulatory framework for brain drain. 
There is an intense debate concerning ways to help; 
who is actually benefitting or, on the contrary, who 
is overlooked in this process. In this article, we focus 
on the formats and instruments of support through 
strategies and government policies, followed by 
their critical assessment. The methodology, based 
on the review of relevant economic literature, aims 
to reflect the current academic discourse regarding 
the issue of brain drain and particularly the goal of 
return migration.

Research questions: Which strategies are success-
ful for brain drain prevention? What disadvantages 
might these strategies and government policies 
face?

Firstly, this work includes a broader context re-
garding the regulation issue and the phenomenon, 
particularly in the OECD countries. Next, we list gov-
ernmental interventions and strategies of various 
states encouraging the return of their citizens or 
their engagement in international activities, which 
however does not cause their permanent departure. 
This review is mostly based on the strategies of the 
following authors: M. Cervantes (2005), R. Čuhlová 
and Z. Potužáková (2017), R. Daugėlienė and 
R. Marcinkevičienė (2009), H. Lipovská and J. Fisher 
(2015), A. Muthanna and G. Sang (2018), L. Semiv 
and Y. Hvozdovych (2012) and D. Zweig (2006). Later, 
a discussion of gained knowledge and diverse ap-
proaches of selected countries follows.

2. Governments’ interventions

We mentioned the ideal and desirable state of the 
economy, i.e. the knowledge economy. The work-
force is “upskilling” both in terms of the average level 
of education of workers and in terms of the diversity 
of employment types. Employment growth is sup-
ported by white-collar and highly qualified workers. 

Without this workforce, neither states nor business-
es can properly develop and innovate. This regards 
not only specialized sectors focused on knowledge, 
but work is increasingly qualified across sectors and 
across occupations (Pont, 2001).

In general, a profession can be described by the 
following characteristics: it requires a specific skill, 
partially or fully developed through academic train-
ing, and provides a service requiring a high degree 
of integrity. Some professions, particularly lawyers, 
doctors, pharmacists, notaries and architects, seem 
to be relatively highly regulated (Garoupa, 2011).

In the 1980s, independent regulators began to 
employ new regulatory techniques, including more 
precise rules. Statute law used to have a limited role, 
while self-regulatory rules were created by profes-
sional associations throughout Europe. At present, 
state intervention by governments and competi-
tion authorities has redesigned the regulatory back-
ground for professions across Europe (Garoupa, 
2011). “These requirements of education (a specific 
diploma) and traineeship may be determined by 
both the government and the professional body” 
(Garoupa, 2011, p. 460). It is, therefore, a matter of 
regulating education that these conditions and their 
enforcement are balanced, or better outweighed, by 
revenue and overall social welfare (Garoupa, 2011).

Within the EU, these measures are softened; edu-
cation is recognized between countries, making it 
easier to move from one member state to another. 
Therefore, there is a greater space for the creation of 
the brain drain phenomenon.

2.1. General framework in the oeCd countries

Numerous studies explore the brain drain phenom-
enon (Freeman, 2006; Petroff, 2016). Central and 
Eastern European countries strongly affected by this 
problem include, for example, Slovakia (Lipovská, 
Fischer, 2015) and Poland (White, 2010), but also 
Ukraine (Semiv, Hvozdovych, 2012). However, the 
most affected countries are in Southern Europe, e.g. 
Portugal (Heitor et al., 2014), Greece, but also Spain 
and Italy (Bartolini et al., 2017). In Northern Europe, 
especially Lithuania is trying to tackle this issue 
(Daugėlienė, Marcinkevičienė, 2009).

OECD (2015) clearly maps the distribution of 
highly educated migrants by region of origin accord-
ing to the grouping of states. Migrants in the OECD 
countries became more educated between the 
years 2000–2001 (7.5 mil.) and 2010–2011 (11 mil.). 
In 2010–2011, 11 million migrants in OECD coun-
tries (27% of all migrants) were highly educated and 
coming from non-OECD countries – 777,000 (35%) 
(OECD, 2015). 
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Furthermore, a significant growth in the struc-
ture of educated migrants can be seen in the OECD 
countries. According to R. d’Aiglepierre et al. (2020), 
the share of immigrants in the total population and 
immigrants with tertiary education in specific coun-
tries is following: about a half of  OECD countries 
have a very small difference between the share of 
immigrants with tertiary education in the total pop-
ulation and among the tertiary educated people. 
For some key destinations (the US, Germany, France, 
etc.), there is a negative difference. However, there 
are some countries, where the share of foreign-born 
among the tertiary-educated is significantly higher 
than in the total population. These countries are, for 
example, Luxembourg, where 63% of those with ter-
tiary education are foreign-born, which is more than 
in the total population (d’Aiglepierre et al., 2020).

Table 1 shows the top 4 countries of residence of 
immigrants with tertiary education and, for an over-
view, it presents the same data for Central Europe 
and Germany, as for the neighboring countries of 
the Czech Republic (incl.).

We can notice top corridors towards OECD coun-
tries in 2015–2016 (d’Aiglepierre et al., 2020). When it 
comes to the distribution of tertiary-educated peo-
ple, some countries exhibit a very low share (MEX–
USA 7%), but other corridors connecting Asian coun-
tries to the USA are showing a major share (IND–USA 
approx. 80%; Korea–USA and Philippines–USA 60%). 
The main destinations for the highly educated in 
2010–2011 were the United States, the United King-
dom and Canada (together 62% of highly educated 
migrants in the OECD) (OECD, 2015).

Certainly, COVID-19 has had a major impact on 
migration flows, but in past years, an increasing 
trend was registered. One of three immigrants com-
ing to OECD countries holds a tertiary degree. Gen-
erally, international students came from Asia (6 out 
of 10) and from Europe (approx. “2.5”) in 2018 (OECD, 
2020).

The number of highly qualified foreigners in the 
Czech Republic has steadily increased since 2003 
(Czech Statistical Office, 2019). It is a result of the 
ongoing establishment of branches of Western com-
panies in the Czech Republic, which began in the 
1990s. Another impact is the growing attractiveness 
of the Czech Republic due to the rising standard of 
living. In 2018, a total of 44,846 foreigners, mostly 
from the EU, studied at Czech universities (particu-
larly from the following countries: Slovakia – 21,292, 
Germany – 829, UK – 547). Outside the EU, mostly 
students from the Russian Federation (5,782) and 
Ukraine (3,347) studied in the Czech Republic (Czech 
Statistical Office, 2019).

2.2. Governments’ interventions for brain drain 
prevention

One of the best strategies, especially for young re-
searchers and teachers, is funding their research 
through grants and scholarships. These opportuni-
ties are offered, for example, by programs such as Ma-
rie Curie Actions, EURECA, TEMPUS–TACIS, and oth-
ers (Cervantes, 2005; Daugėlienė, Marcinkevičienė, 
2009; Muthanna, Sang, 2018; Semiv, Hvozdovych, 
2012).

Due to the adoption of the Bologna Process 
many countries are facing brain drain. This has ex-
panded opportunities for personal development, 
strengthened cooperation between institutions 
and researchers at an international level, as well as 
improved universities and research activities. Such 
an opening of borders and opportunities caused 
the mentioned brain drain, paradoxically affecting 
students who were allowed to go abroad to study. 
The study is usually the first step towards emigra-
tion from one’s home country (Semiv, Hvozdovych, 
2012).

According to R. Daugėlienė and R. Marcinke-
vičienė (2009), in Lithuania, especially students con-
sider the possibility to migrate (almost 90% of the 

Tab. 1. Country selection and number of immigrants 15+ in OECD countries, 2015–2016

Country of residence (OECD) Foreign-born population 15+ (thousands) Tertiary educated (%)

Canada 7,738 59.5

Israel 1,744 49.3

Australia 5,791 47.4

Luxembourg 0,228 45.8

Czech Republic 0,415 29.4

Austria 1,494 25.9

Germany 12,011 21.7

Poland 0,565 21.2

Slovakia 0,160 20.9

Source: own processing according to R. d’Aiglepierre et al. (2020, p. 17).
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respondents), then managers (40%). The case study 
also examines foreign students in Kaunas universi-
ties, where approx. 70% do not want to stay in Lithu-
ania. Lithuanian students deem the creation of inter-
national centers or technological parks important. 
Also, answers of foreign students reveal a solution in 
the increase of state funding for highly skilled pro-
fessional activities.

H. Lipovská and J. Fisher (2015) also analyzed the 
degree of brain drain when it comes to students, 
but this time from Slovakia. They created a profile of 
students who come to the Czech Republic to study 
and tend to stay there. Only 6% of Slovak doctoral 
students are considering returning to Slovakia. Slo-
vakia is fighting against brain drain with the Minis-
try’s strategy, specifically through a grant program 
“Home-coming” which offers scholarships (Lipovská, 
Fisher, 2015).

Taking into account the above-mentioned data 
(2.1), we could assume that the Czech Republic has 
no problem attracting foreign specialists. So how 
does the Czech Republic approach this issue and 
what strategies and policies are in place to attract 
not only its citizens back, but also foreign workers 
to the country?

Many countries, such as the Czech Republic, Hun-
gary, Estonia (Semiv, Hvozdovych, 2012), use the na-
tional reform program to encourage the process of 
returning of their citizens. For example, in the Czech 
Republic, there are particular migration programs 
according to which the government approves the 
incoming applications (Government of the Czech 
Republic, 2020). The migration program prioritizes 
(with decreasing importance) highly qualified em-
ployees, key and scientific staff, and qualified em-
ployees. Migrants belonging to these programs can 
apply for a long-term residence permit. Their coun-
tries of origin are usually in a very difficult position 
with regard to attracting citizens back.

Every country has a different approach to en-
trepreneurs and especially young people, as these 
are more and more interested in start-ups. There-
fore, one of the strategies to help starting entrepre-
neurs and to create attractive places are Innovation 
Hubs (European Court of Auditors, 2014), Digital 
Innovation Hubs (Government of the Czech Repub-
lic, 2020) or High Technology parks (Daugėlienė, 
Marcinkevičienė, 2009). Under the Digital Europe 
program, Digital Innovation Hubs are helping par-
ticularly small or medium-sized enterprises by 
building an international network of the mentioned 
hubs (Government of the Czech Republic, 2020). 
Non-profit organizations are members of these 
hubs, focusing on the promotion of digital skills and 
knowledge.

Policies are often related to innovations and the 
creation of a new talent market for emigrant citizens 
(Zweig, 2006; Semiv, Hvozdovych, 2012). But, first of 
all, the country has to have or “create” highly quali-
fied workers as a foundation for such talent mar-
kets. They have to start with increasing investment 
in higher education. In China (Zweig, 2006) and 
other Asian countries (Daugėlienė, Marcinkevičienė, 
2009), the Government invested millions of dollars 
in the creation of world-class universities through, 
in the case of China, their nine already established 
universities.

A major impact is generated by the information 
flow between scholars abroad and organizations in 
China in new magazines or websites (Zweig, 2006; 
Semiv, Hvozdovych, 2012). They also established 
Service Centers and Investment Affairs Department 
which may be construed as the Innovation Hubs in 
the Czech Republic (European Court of Auditors, 
2014). According to Zweig’s interview (Zweig et al., 
2004), these successfully transformed government 
policies have had a particularly great influence 
on the scientists’ decision to return to their home 
country. 

Information flow or connection is crucial, as 
claimed by L. Semiv and Y. Hvozdovych (2012). When 
it comes to knowledge migration, it is necessary to 
find ways to retain specialists by outsource, offshore 
or overseas consultancy. This is especially important 
in regard to the ICT field. On the other hand, to attract 
foreign specialists, scientific programs on a grant ba-
sis are the answer. The same strategy for ICT field and 
R&D is supported by M. Cervantes (2005).

Other recommended policies are mostly related 
to law: changing universities’ autonomy at the level 
of international cooperation and mobility, simpli-
fying the visa system for researchers, and the ac-
creditation of diplomas abroad (Semiv, Hvozdovych, 
2012). Not only visas but overall a simplified process 
of entry for highly qualified workers and investors 
could be put in place (Cervantes, 2005; Daugėlienė, 
Marcinkevičienė, 2009).

D. Zweig (2006) also focuses on strategies and 
thus on specific policies implemented by the Chi-
nese government. Different government authorities, 
such as the State Education Commission, the Com-
munist Party or the Ministry of Personnel have shift-
ed many strategies over time. Practical strategies 
have been introduced chiefly since 1992. For exam-
ple, a recent policy includes the following steps: ca-
reer centers for returning students, providing living 
spaces, allowing families to change residence to join 
their returning members, assisting with job search 
in China, increasing support for research and others.
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3. discussion

For every country, it is necessary to collect and ana-
lyze data. After that, the government and universi-
ties will be capable of determining priorities and 
accordingly allocate resources to the main research 
areas. Moreover, such new funding programs and 
extensive government efforts fit well with the grow-
ing interest of many people in returning to their 
countries of origin.

China (Zweig, 2006) was confident in the state-
ment that it is more important to attract Chinese em-
igrants than foreign workers to China. The country 
employed slogans and ideas such as: “building na-
tional strength through science and education” and 
“strengthening the country through human talent” 
(Zweig, 2006, p. 70). That is why the Chinese govern-
ment mobilized even their people overseas to help 
their country abroad through many international 
projects (Zweig, Chung, 2004). This cooperation can 
also be used like lectures thanks to short-term visits 
where the country still benefits from this new policy. 

Some of the main strategies to attract highly 
qualified workers are related to finance. These in-
clude a more suitable taxation system, solving hous-
ing problems or adequate salary, to name a few. But 
is it fair? In China (Zweig, 2006), these practices re-
veal issues among non-migrants like the favoritism 
of “outsiders” or the overemphasis on returnees.

In 2002 and 2004, interviews were conducted 
with academics and scientists from the Chinese 
Academy of Sciences (Zweig, 2006). Their aim was 
to reveal views of both locals and returnees on the 
government policy towards returnees. Questions 
regarding the overemphasis on returnees or the al-
leged returnees’ higher quality of life (i. e. funding, 
housing, etc.) were obvious (on average, 16% of local 
academics agreed against 3% of returnee academ-
ics). Differences were also noted among scientists 
(Zweig, 2006). On average, 27% of local scientists 
were dissatisfied with housing, funding, promotions, 
etc. compared to the benefits received by returnee 
scientists.

Based on these interviews (Zweig, 2006), we 
prove that concerns about unfair treatment are le-
gitimate. Beside complaining about housing, one lo-
cal PhD declares: “the State had failed to promote its 
home-grown talent because of its excessive concern 
with returnees. (…) bringing in overseas talent was 
a sound policy, it was (also) demoralizing for locally 
trained scholars” (Zweig, 2006, p. 85).

So how should the government behave? Do re-
turnees really deserve such attention and privileges, 
when those who stayed “at home” have contributed 
with their knowledge to the country’s development 

all their lives? First and foremost, a system should 
be devised to provide equal opportunities for both 
those who do not consider migration and those who 
are considering it. Of course, there is a big difference 
between political and financial reasons behind mi-
gration. Another criterion should be an assessment 
of the “quality” of returnees, what experience they 
bring to the country and to which area? How can 
the country deal with them? Is such an investment 
worthwhile in someone who, for example, spends 
most of his productive life abroad? People who stay 
at home do not only contribute financially to the 
state throughout their lives, and thus should have 
equal rights and opportunities.

Many authors have addressed factors that can 
affect both brain drain and brain gain. More specifi-
cally, they focused on what makes people return or 
what makes them leave. In other words, we refer to 
these as push and pull factors (Gibson, McKenzie, 
2009; Eftimov, Ristovska, 2019). According to L. Sem-
iv and Y. Hvozdovych (2012), immigration of young 
Ukrainians is prompted mainly by pushing factors 
which are dominant over pulling factors. The push 
factors motivating the departure of young Ukraini-
ans with a university degree and scientific or innova-
tive prospects include: mainly high unemployment 
in the country, negligible job opportunities in terms 
of specialization, lack of material and low technical 
level of scientific research, as well as income inequal-
ity, institutional barriers or insufficiently innovative 
infrastructure.

In order to improve innovative infrastructure, 
we suggest the above-mentioned Innovation Hubs 
as an appropriate strategy even with a narrower fo-
cus. Issues may arise as a result of financing failure, 
in particular limited helping procedures or limited 
follow-up assistance to start-ups. Nevertheless, sev-
eral problems were also confirmed in the European 
Court of Auditors’ audit (2014), which found that very 
little attention was paid to the effectiveness of busi-
ness support functions or that monitoring systems 
did not provide sufficient management information.

Another approach which many countries adopt 
to deal with brain drain and which we have men-
tioned above is based on grant programs. However, 
not every grant program achieves equally “good 
numbers”. In Slovakia, only a third of targeted stu-
dents returned to the country (Lipovská, Fischer, 
2015). The government has to improve not only at 
the financial level, but also other levels need to be 
considered. We all know that brain drain for one 
country means brain gain for another. In this case, 
it is mainly the Czech Republic which benefits from 
this Slovakian loss. When Slovakia adopts new 
measures and policies, the Czech Republic will face 
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a similar problem. It would be good to think about 
a consensus between these states. But what are 
actually the chances of Slovaks leaving the Czech 
Republic? Apart from the higher standard of living 
of Slovaks in the Czech Republic, they do not have 
to deal with a language barrier, they are not per-
ceived as migrants in a negative way and they are 
close to their families. Consequently, we think that 
in the case of studying in the Czech Republic, there 
is a small chance of returning to their home country. 
Slovakia should thus consider transforming its edu-
cation system.

Grant programs offering the possibility of inter-
national cooperation represent a great opportunity 
for doctoral students and scientists. Between 2000 
and 2010, the growth rate of scientists’ cooperation 
in Ukraine doubled (Semiv, Hvozdovych, 2012). As 
opposed to the desired effect, these temporary op-
portunities can be perceived as a “ticket” out of these 
types of countries. After coming back, researchers 
can realize their dissatisfaction with low income, the 
quality of life, and technical and scientific resources. 
Therefore, they often pursue other international 
opportunities.

Related to the rejection of non-EU diplomas in 
the EU, another, quite unfamiliar, issue arises, the so 
called brain waist (Anghel, 2019; Nakamuro, Ogawa, 
2010; Semiv, Hvozdovych, 2012). Failure to use the 
acquired knowledge and skills in their country will 
often force young people to go abroad. However, 
their diploma will not help them there, so they will 
often have to do menial work, but still for a higher 
salary than they would receive in their country. It 
may happen that returnees forget their knowledge 
or do not develop it at the very least. Thus, in case of 
returning to their homeland after a long time, they 
do not represent such a contribution. But again, we 
return to financial strategies, which even here seem 
to be the best solution for retaining workers in their 
country. Such strategies can be complemented by 
frequently used work–life–balance benefits.

These countries have very limited state funding 
(Semiv, Hvozdovych, 2012). That is the reason why 
all financial support, for innovative or technological 
infrastructure and the launch of world-class univer-
sities, is very difficult. One of possible actions to ac-
cumulate more money for the mentioned policies is 
regulation, for example, of gambling or a change of 
taxation.

Some authors and specialists (Zweig, 2006; Sem-
iv, Hvozdovych, 2012) also recommend a new way of 
communication with migrants, such as the creation 
of websites, migration networks, virtual research 
centers or specialized centers where migrants can 

find helpful information about the labor market, va-
cancies, internship offers, etc.

4. Conclusion

Each country must find the right approach to suc-
ceed when it comes to attracting and assembling 
highly qualified people, which may lead to the es-
tablishment of a knowledge-based economy era.

R. Daugėlienė and R. Marcinkevičienė (2009) 
summarize the goals of strategies on different conti-
nents. While Asian countries try to compete for pro-
fessionals through venture capital and the creation 
of world-class universities, European countries try to 
reduce cultural barriers.

In our article, we focus on the formats and instru-
ments of support based on strategies and govern-
ment policies, followed by their critical assessment. 
Future research could focus precisely on the appli-
cation of diverse strategies adopted and tested by 
a different country, where positive results have al-
ready been registered. Next, researchers may draw 
inspiration from new approaches or possibly avoid 
their shortcomings. Considering other possible out-
comes, this work could serve as a stepping stone for 
the investigation of the brain drain phenomenon in 
a specific country and the subsequent analysis of 
employed strategies and future impact.

Limitations of this study lie in the fact that it in-
vestigates only some countries and their particular 
strategies. Not all strategies are applicable to other 
countries, which have specific requirements and 
thus specific solution approaches. Nevertheless, we 
assume that the employed selection of strategies 
of certain countries presents a good start for other 
countries, which have not yet begun to deal with 
this phenomenon, or their present strategies are not 
working.
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