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Executive Summary
International mobility of human resources in science
and technology is of growing importance…
The scale and complexity of the migration
of human resources in science and technology
(HRST) are increasing
Alongside sustained growth in foreign direct investment (FDI), in trade and in
the internationalisation of research and development (R&D), mobility of
human resources in science and technology (HRST) has become a central
aspect of globalisation. Migration of talent now plays an important role in
shaping skilled labour forces throughout the OECD area.

Mobile talent contribute to the creation
and diffusion of knowledge
The importance of mobility stems from its contribution to the creation and
diffusion of knowledge. Not only does it aid in the production and
dissemination of codified knowledge, it is also an important means of
transmitting tacit knowledge. In the broadest sense, tacit knowledge is any
knowledge that cannot be codified and transmitted as information through
docu men tation, academ ic papers , lectu res , conference s or other
communication channels. Such knowledge is more effectively transferred
among individuals with a common social context and physical proximity.

Economic incentives but also access to quality
research infrastructure and to leading researchers
drive mobility
Various factors contribute to the flows of the highly skilled. In addition to
economic incentives, such as opportunities for better pay and career
advancement and access to better research funding, mobile talent also seek
higher quality research infrastructure, the opportunity to work with “star”
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scientists and more freedom to debate. Less amenable to potential
government policy, but still important, are family or personal ties that draw
talent to certain locations.

… and can have important impacts on knowledge creation
and diffusion…
Mobile people diffuse knowledge directly
and indirectly in their new location
Once in another country, people diffuse their knowledge. In the workplace,
knowledge spreads to colleagues, especially those in close contact. Knowledge
also spills over to geographically proximate individuals and organisations and
can contribute to the emergence of local concentrations of activity. Mobile
HRST also act as a vital complement to the transfer of knowledge through
flows of goods and capital across borders.

… in both receiving and sending countries…
Countries receiving inflows benefit from a variety of
positive effects related to knowledge flows and R&D
For receiving countries, the inflow of talent has positive effects relating to
knowledge flows, including the possibility of increased R&D and economic
activity owing to the availability of additional skilled workers, improved
knowledge flows and collaboration with sending countries, increased
enrolments in graduate programmes, and potential firm and job creation by
immigrant entrepreneurs. Mobility can help to link domestic firms to foreign
knowledge and to stimulate spillovers from foreign R&D to local R&D units
and the economy at large. At the same time, receiving countries must ensure
that inflows of scientists and researchers do not delay reforms to policies that
may be limiting the domestic supply of HRST.

Much of the literature on highly skilled emigration
focuses on remittances and brain drain
For sending countries, work on the effects of emigration has often focused on
migrant remittances and brain drain, with particular emphasis on the impact
on developing countries. Remittances are an important source of income for
many low- and middle-income households in developing countries. The main
concerns about brain drain centre on the loss of productive labour and its
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associated output, the fiscal cost of educating workers who then move abroad,
and the potential impact on much-needed institutional development and
structural change. However, these concerns must be balanced against the
question of whether these researchers and scientists could have found
productive employment at home.

But emigration of skilled workers can also spur
human capital accumulation in the sending country
Emigration of skilled workers, such as researchers and scientists, can also be
beneficial for creation and diffusion of knowledge in their country of origin. In
particular, emigration possibilities may encourage the development of skills.
In addition, when skilled individuals move to larger and “denser” economies
they can benefit the sending country by producing “better” knowledge than
they could at home, accumulating human capital faster and improving their
productivity, thereby increasing the potential return flows of knowledge. This
can increase the global stock of knowledge.

… indicating that it is not necessarily a zero-sum game
Brain circulation stimulates knowledge flows and
builds links between locations
“Brain circulation” can stimulate knowledge transfer to sending countries.
This may mean the return of skilled migrants to their home country after a
period abroad, or a pattern of temporary and circular migration between
home and abroad. Professionals diffuse the knowledge they acquire to their
home country and maintain networks, thereby facilitating continuing
knowledge exchange. To make the most of brain circulation, the home
country needs to have sufficient absorptive capacity, and returning talents
need to be able to re-enter local labour markets at a level that is appropriate
for their skills and knowledge.

A country’s diaspora can also act as a conduit…
The existence of a diaspora further enhances the transfer of knowledge. A
stock of skilled HRST abroad can act as a conduit for flows of knowledge and
information back to the home country, and social and other links increase the
probability that knowledge will continue to flow back even after individuals
move back or move away. In some emerging economies, diaspora networks
play a vital role in developing science and technology capacity.
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… so that all countries can benefit
Taken together, these effects suggest that knowledge flows associated with
the emigration of researchers and scientists can provide benefits to sending
countries. The mobility of researchers therefore is not necessarily a zero-sum
game in which receiving countries gain and sending countries lose.

International mobility patterns differ substantially
across countries
Most OECD countries are net beneficiaries of highly
skilled migration…
Data on international mobility of HRST show that most OECD countries are
net beneficiaries, with inflows exceeding outflows. The United States, Canada,
Australia and France, in particular, have experienced strongly positive net
inflows of tertiary-educated migrants.

… but there are significant variations
However, a more detailed picture reveals that, in relative terms, New Zealand
and Ireland have experienced large outflows. In absolute terms, the United
Kingdom and Germany have the highest number of skilled expatriates, while
Luxembourg, Norway and the Slovak Republic have the fewest. For some
countries, intra-OECD flows add substantially to the stock of highly skilled
individuals. For other OECD countries, non-OECD migrants play a more
important role, and the main sources are Asian, led by China, India and the
Philippines.

Students are increasingly mobile as well
The international mobility of students is a further aspect of the
internationalisation of HRST. OECD countries benefit from the inflow of
talented students and scholars, and many now actively seek to attract foreign
students. Benefits also occur when domestic students study abroad and gain
knowledge and experience in another country. Data show that the number of
students enrolled outside their country of citizenship has risen sharply since
1995.
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Return and circular migration is largely driven
by family ties and employment opportunities
Return and circular flows of migrants add to the mobility picture. Data show a
tendency for many “permanent” or long-term migrants to return to their
country of origin. Return rates appear to be higher for skilled workers and for
those from countries at a greater cultural, economic and geographic distance
from the host country. This trend is consistent with the notion of a globalising
labour market in which the mobility of skilled workers is affected by changes in
relative labour market conditions. The decision to return is driven strongly by
lifestyle and family considerations and the availability of attractive employment
opportunities at home. For students, the considerations are similar.

There is room for improving the collection of data
While recent years have seen major efforts to improve data on international
stocks and flows of the highly skilled, difficulties relating to international
comparability, to differing and/or insufficient disaggregation and to
timeliness remain. Further work is needed if countries are to better
understand patterns and changes in stocks and flows of scientists, engineers
and researchers and the broader category of the highly skilled.

The evidence on the impact of international mobility is
limited…
Direct evidence of the impact of mobility
on innovation outcomes is hard to find
Quantitative evidence on the impact of mobility patterns is not readily
available. Many variables and factors influence science and technology
outcomes and are hard to disentangle. Nevertheless, data and information
can be used to build a picture and to see some links between mobility and
broader science and innovation outcomes.

Mobility is clearly leading to greater
internationalisation of the labour market
A clear effect of the mobility of highly skilled workers is the increasing
internationalisation of the labour market for the highly skilled. Both in private
industry and academia, foreign staff are sought for their specific knowledge or
abilities, their language skills and their knowledge of foreign markets.
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… but points to a range of positive impacts on knowledge
creation and diffusion
Some evidence suggests that immigrant HRST
contribute strongly to innovation
The links between mobility and innovation are less clear, although some
evidence suggests that immigrants contribute strongly to patent applications
and creation of technology firms. Studies from several countries highlight a
trend towards more international co-authorship of academic articles. Some
work suggests that the impact of collaborative work, as measured by citations,
is higher than the average impact of national work.

Mobility opportunities are growing
In the broader context of R&D and innovation activity, many countries have
greatly improved their ability to exploit and perform research and innovation
over the past decade. This is changing the geographical spread and intensity
of research and scientific activity. The growing sums spent on R&D in nonOECD countries and their human capital resources, coupled with the
increasingly internationalised activities of technology firms, all suggest that
the opportunities for talent mobility will continue to grow.

A wide range of policies aim at attracting and retaining
HRST…
Most countries offer a range of policies
OECD policies reveal a wide range of “intensity” in countries’ approach to the
mobility of HRST. Most countries see it as important in a context of retaining
and attracting talent and have policies to encourage and assist mobility.
These range from economic incentives to encourage inflows, immigrationoriented assistance, procedures for recognising foreign qualifications, social
and cultural support, and support for research abroad. Some countries focus
on just a few policy mechanisms, while others offer “something for everyone”.

However, few have a specific mobility strategy
Only a few countries’ policy approaches are part of an explicit mobility strategy.
For those in which policies are not part of such a strategy, there is a greater risk
of incoherence among policies on inflows, outflows and the diaspora. Ideally,
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mobility policies should be part of a wider mobility strategy that contributes to
the country’s economic and social objectives and sets out the rationale for
intervention. There is generally more support for inflows of researchers and
other HRST than for outflows, perhaps because countries judge outward
mobility to be adequate or because they are reluctant to encourage outward
mobility, despite arguments about the benefits of brain circulation.

National policies generally target the same HRST…
National policies appear generally to target the same population, with little
orientation towards national scientific and technological interests. Since
many countries offer support for mobility, as opposed to permanent
migration, researchers may use these policies to work in a number of
countries. It is difficult to know if the similarity of mobility policies represents
a move towards best practice, as few policies have been evaluated.

… and most do not impose geographical restrictions
In most cases, national policies do not place restrictions on the country of
origin (inward mobility) or of destination (outward mobility). In theory, then,
mobility policies often have a global focus.

Policy for the future
What should future mobility policy look like?
OECD countries already have a wide selection of policy tools at their disposal,
which they use more or less intensively to promote HRST mobility. The
question then is, what is the role for international mobility policy in the
future, given what is known about mobility and knowledge flows and about
current mobility, R&D and innovation patterns?

Identifying a clear rationale for intervention
is the first step
In designing future mobility policies, a key first step is to identify a rationale
for intervention and clear objectives. For mobility, the main rationale may be
the potential positive externalities from knowledge spillovers and
information asymmetry issues. The obstacles to mobility commonly cited
include legal and administrative barriers, lack of funding, personal issues and
language.
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As many mobility policies have not been evaluated,
best practice has yet to emerge
Few policies have been evaluated, so it is difficult to point to best practices.
However, some lessons can be drawn from evaluation material provided by
countries in response to the OECD questionnaire, including the importance of
setting appropriate funding levels and programme durations for the target
population. More work on evaluation would be valuable.

Removing barriers to circular mobility
and fostering the diaspora may prove fruitful
Given differences among countries, it is not possible to identify a “recipe” for
what governments should do more of, what they should do less of, and what
should stay the same. One promising avenue, however, is removal of barriers
to short-term and circular mobility. Shorter (and potentially repeated) periods
abroad may avoid some of the obstacles that currently hinder mobility, and
would support knowledge flows associated with brain circulation and the
diaspora.

Countries must ensure that the broad environment
for science and innovation is sound
Moreover, policy coherence is important not only for mobility policies but also
to ensure that the broader environment for innovation and scientific
endeavour is sound. In particular, to improve innovation outcomes, it is not
sufficient simply to increase the number of HRST; these people must operate
in a system that enables them to use, create and disseminate knowledge.

Countries should also remove obstacles
to the domestic supply of HRST
Finally, an important message from this study is that the global competition
for talent is growing. Many OECD countries and a growing range of nonmember economies aim to attract the same pool of highly skilled researchers
and scientists. Relying extensively on international flows and mobility
policies to fill existing or future gaps in supply may therefore entail risks.
Policy will also need to focus on addressing shortcomings in national policies
that may limit the supply of HRST.
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