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Résumé
Dans la nouvelle ère de migration de masse, dans laquelle des individus hautement qualifiés jouent
un rôle crucial, le rôle de la migration dans la diffusion de l'innovation est une question d'actualité.
On rassemble plusieurs volets de la littérature, à partir de l'histoire des minorités religieuses jusqu'à
l'analyse spatiale des flux de connaissances. Trois thèmes principaux se dégagent: la distinction
entre mobilité et migration, les directions des flux ainsi que des contenus. La migration soutient la
diffusion de l'origine aux pays d'accueil, mais aussi dans le sens opposé, ainsi que dans et à travers
des destinations. La distinction entre l'accès à l'information et les échanges de connaissances reste
un élément majeur du programme de recherche.
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Migration and Innovation Diffusion : An Eclectic Survey
Abstract
In the new era of mass migration, with highly skilled individuals playing a key role, the role of
migration in innovation diffusion is a topical issue. The paper organizes several strands of literature,
from the history of religious minorities to the spatial analysis of knowledge flows. Three main
themes emerge: the distinction between mobility and migration, the directions of flows, and their
contents. Migration supports diffusion from origin to host countries, but also in the opposite
direction, as well as within and across destinations. Distinguishing between information access and
knowledge exchanges remain a major item of the research agenda.
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Migration and Innovation Diffusion : An Eclectic Survey

“… divers aliens come from beyond the seas and work in London,
few or none having served for the trade of weaving, neither have they any
certificate of what religion they are or of their learning the said trade or of
their good behaviour, or of their honest departure out of their country…”
(Weavers Company’s complaint against Dutchmen, London, 1635; cited in
Luu, 2005, p.204)
“Through the ages, the main channel for the diffusion of
innovations has been the migration of people” (Cipolla, 1972; p. 48)

1. Introduction 1
We live in a new age of mass migration, very similar, in absolute numbers, to that of the XIX century
(Hatton and Williamson, 2005). Differently from the past, highly skilled individuals represent a substantial and
increasing share of international mobility flows: migration rates for the tertiary educated are higher than for the
rest of the population, and generally increase with further education (Arslan et al., 2014, Artuc et al., 2015, Ferrie
and Hatton, 2013, Hatton, 2014, Widmaier and Dumont, 2011, Ozden et al., 2011). Far from taking place
exclusively along a South-North or East-West axis, highly skilled migration occurs also between advanced
economies, as confirmed also by evidence on doctoral holders and scientists (Auriol, 2010, De Grip et al., 2010,
Freeman, 2010, Franzoni et al., 2012).
The size and share of highly and very highly skilled migration has resurrected the interest of many scholars
in the possible connections between migration and innovation. What was once a research theme typical of
economic history is nowadays on the agenda of several other disciplines. Economic geographers examine the
impact of migration and related cultural variety on the innovation rates of regions and cities (Cooke and Kemeny,
2016, Niebuhr, 2010, Ozgen et al., 2013) as well as on productivity (Ottaviano and Peri, 2005, 2006, and 2012;
Bellini et al., 2013). Labour economists focus on how well foreign scientists and engineers fit in the economies of
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the US and other advanced countries, also in relation to the possible displacement of local knowledge workers
(Borjas, 2004, Borjas, 2009, Hunt and Gauthier-Loiselle, 2010, Hunt, 2015) or the disruption of pre-existing
geographical equilibria (Kerr, 2009, Grogger and Hanson, 2013). Development economists discuss whether the
countries suffering of a “brain drain” can compensate it by gaining access to the destination countries’
knowledge, either through social networks, return migration, or foreign direct investments (Beine et al., 2008,
Boeri et al., 2012, Docquier and Rapoport, 2012).
Either directly or indirectly, this booming literature makes assumptions, raises research questions or
collects evidence on a specific contribution of migration to innovation, namely the diffusion of scientific and
technical knowledge, under the form of trade secrets, private information, know-how, or practical skills. This
diffusion process has an inherent geographical dimension, both global and local. This is true, in particular, of three
research streams, namely:
1) The history of innovation diffusion in modern Europe, with special reference to the role of religious
minorities
2) The economic analysis of the role of ethnic minorities and migrants in international trade and FDIs
3) The geographical research on the spatial limits of knowledge spillovers, and the role of social ties
In what follows, we review all of these streams and discuss how much light they cast on three key
conceptual issues:
1) The distinction between mobility and migration. A large literature exists on the relationship between
skilled labour mobility and knowledge diffusion, either domestic or international (Agrawal et al., 2006,
Almeida and Kogut, 1999, Breschi and Lissoni, 2009, Oettl and Agrawal, 2008, Song et al., 2003). However,
migration is a special instance of international mobility, in which the individual’s choice to settle in a new
country is part of a more general trend (such as the ongoing migration of scientists and engineers from
China to the US; Borjas et al., 2015) or shock (as with the fled of Jewish scientists from Nazi Germany;
Waldinger, 2012; Moser et al., 2014). How large the trend or shock is, in absolute numbers or relative to
the countries of origin or destination, is a secondary question (albeit an important one). What really
matters is whether a distinctive group of migrants affect diffusion more than the sum of unrelated
mobility instances. Answering this question implies assigning some importance to the social structure of
migrant groups.
2) The direction of diffusion flows. Innovation inputs may travel along with migrants, that is from the origin
countries to the destination ones, as well as in the opposite direction, as when migrants transfer back
home the scientific or technical knowledge they acquired abroad. But they may also circulate among
fellow migrants in one or several destination countries. In relation to this, we will also discuss the role of
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“diasporas”, a concept we find both in the academic literature and in several policy initiatives, aimed at
leveraging the migrants’ diffusion potential (Kapur, 2001, Kuznetsov, 2006, Kuznetsov, 2010, Meyer and
Brown, 1999, Meyer, 2001). 2
3) The contents of diffusion flows. A classic distinction proposed by innovation scholars is the one between
knowledge and information (Cowan et al., 2000). The former is usually referred to scientific or technical
notions, the second to prices, business opportunities or suppliers’ and customer’s identity. Both can be
private and necessary for innovation, but information alone may suffice to explain industry localisation,
even in the absence of innovation (Sorenson, 2003). Hence, we need to appreciate their relative
importance in order both to improve our understanding of diffusion phenomena, and to evaluate any
policy initiative targeting highly skilled migrants as sources of innovation.
The paper is organized as follows. Section 2 revisits the historical evidence on migration and innovation,
and the differences between the former and individual mobility. Based on this, it proposes a 4-entry taxonomy for
organizing contemporary studies, according to the direction of diffusion. Section 3 examines each entry in depth.
Section 4 concludes.

2. Mobility vs migration: lessons from economic history
The role of migration in diffusion of innovations is a classic topic in economic history (Cipolla, 1972, HilairePérez, 2008). An especially rich literature exists on modern Europe, from the XVI century to the Industrial
Revolution, and on the relative importance of two diffusion channels:
1) The international mobility of individual craftsmen, in response to specific incentives put in place by several
European states or cities, with the purpose of importing foreign trade secrets and best practices (Belfanti,
2006, Dolza and Maitte, 2004).
2) The migration of political and religious minorities, in particular Protestants escaping Spanish repression in the
Low Countries and Flanders in the late XVI century, and the Huguenots fleeing France after the revocation of
the Edict of Nantes in 1685 (Scoville, 1951, Schilling, 1983).
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Over the past half-century, “diaspora” has progressively become a passe-partout word to indicate any widely dispersed ethnic community
and the social networks therein. Besides the original reference to Jewish history (loaded with emphasis on the absence of a home
country), one find nowadays mentions of Chinese, Indian, Russian or Italian diasporas, and many more. References are also made to
diasporas-within-diasporas, such as the distinction between an Old and a New Indian diaspora, or to Chinese in South-East Asia (Dufoix,
2008). The economics of migration uses the term even more causally, simply to indicate any stock of migrants from origin country i in
destination country j (Beine et al., 2011).
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With reference to the first channel, the incentives offered by the destination countries or cities consisted of
temporary monopolies in exchange for the training of local apprentices. These arrangements, which are at the
origin of modern patents, required the craftsmen to settle in the destination country for quite some time, thus
making them more similar to migrants than to journeymen. To be successful, however, these initiatives required
the availability of a skilled and/or receptive workforce at destination as well as of high quality inputs, both of
which were hard to obtain if the host city or country lagged very much behind the origin one. In several cases,
craftsmen solved the workforce problem by moving along with their employees and extended families, thus
making this form of mobility even more closely resembling to migration. As for inputs, their provision required
circumventing export prohibitions from the origin countries or cities, as with smuggling. This, in turn, made it
necessary to obviate to isolation by keeping commercial contacts with the home cities or countries (Belfanti,
2004, Cipolla, 1972).
Isolation was less of a problem for migrant minorities, whose historical accounts have a distinctive
geographical flavour and anticipate many contemporary themes. These religious refugees tended to move in large
number and to settle in selected towns or areas within cities. In a few instances, these locations developed
important clusters (such as glassmaking and clockworks in London, or textiles in Prussia) some of which lasted
over a considerably long time. The debate on the extent of their contribution to innovation diffusion can be
subsumed by the contrast between two perspectives: the transfer-based and the community-centred (Luu, 2005).
i.

Transfer-based. In classic accounts of religious minorities’ contribution to diffusion, migrants arrived at
destination bringing along their home-grown skills, and passed them on to local workers, who in turn
developed the local industry. Possible obstacles in the process were local hostility towards strangers or the
resistance by local guilds and trade associations. According to this view, the Protestant migration was more
successful than others thanks to the climate of religious tolerance in the destination countries, the protection
of high authorities, and its coincidence with a progressive liberalisation of markets (Scoville, 1952a, Scoville,
1952b).
A number of case studies, however, have re-examined the original case-study evidence and found it
wanting, opening the way for a “revisionist” literature (Hilaire-Pérez and Verna, 2006). This has focussed on
instances of reverse causation, with migrants being attracted to pre-existing clusters and benefiting from
local technologies, rather than contributing to them. As a reaction, cliometricians have attacked the problem
with econometric weaponry. In particular, Hornung (2014) has established a clear migration-to-innovation
causality by exploiting the exogeneity of Huguenots’ locational patterns in post XVII century Prussia.
Huguenots who found refuge in Prussia did not choose where to locate, but were sent by the Prince Elector
of Brandenburg to repopulate cities ravaged by the Thirty Years War. There they specialized in the textile
sector. It is then possible to compare the productivity growth in different cities, using the Huguenots’
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presence as a treatment in a difference-in-difference framework. It is found that the percentage of resident
Huguenot population in 1700 still predicts significantly per-worker productivity in the textile industry in 1802,
with elasticity higher than one. The same does not apply to other industries. This implies that immigrants
provided not only a discrete increase in the technological level of recipient cities, but also set up a long-term
dynamics.
ii. Community-centred. The most recent historiography stresses that it is quite unlikely that all religious
refugees were skilled individuals, or at least skilled in the trades in which their community specialized. For
example, many Huguenots who reached London were artisans versed in different trades than those for
which their coreligionists had become successful. Others were just peasants. Still, migration played an
important role in diffusion, as a result of the interplay between opportunities, constraints, and social
networks (Luu, 2005). Migrants specialised in the few trades that were left open to them by social
discrimination, legal restrictions or simply lack of capital and business opportunities. New arrivals picked up
the skills from masters from within their own community, to whom they were often referred by the local
churches, and to whom they related more easily than to English masters for language or cultural reasons.
Availability of such workforce helps explaining why technology transfer through migration often worked
better than that the import of isolated masters. In fact, it allowed enough time for the skills to be passed on
to local apprentices, through the natural blending of the foreign community in the local one, as opposed to
more abrupt attempts of technology transfer.
This historical debate suggests an important dimension around which to regroup and organize the booming
literature on migration and innovation, namely the geography (direction and spatial extension) of diffusion flows,
thus compensating for its disciplinary fragmentation. As illustrated by figure 1, four directions are possible, each
of which has been investigated by different streams of literature:
1) Origin-to-destination. This is both the main theme of the transfer perspective of classic historiography and of
a recent wave of studies on the migration of scientists. Much attention is paid to the endogeneity problem
we highlighted above, which explains the econometric turn taken by this literature
2) At destination. By investigating the relative importance of social ties vs. spatial proximity, the geographical
literature on localized knowledge spillovers has paid increasing attention to ethnic communities and their
role in knowledge or information dissemination. Some evidence also comes from the economics of science.
Both are reminiscent of the community perspective in history.
3) Destination-to-origin. While historical studies focussed mainly on migration from more to less advanced
countries, a large part of today’s highly skilled migration runs in the opposite direction. Scholars from
different fields have investigated different diffusion channels expatriates can contribute to, such as
spillovers, foreign direct investments, and return migration.
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4) Cross-destination. Historians insist on the diasporic dimension of migration phenomena, that is on exchanges
among migrants across different destination countries and, in several cases, their persistence over time (that
is well beyond the first generation of migrants). International trade scholars have been so far the only
economists to pursue systematically this line of research.

Figure 1. Migration and diffusion flows: a direction-based taxonomy

The historical debate provides us with a further template to organize the recent literature on migration and
innovation, which refers to the contents of diffusion flows. Far from channelling only technical or scientific
knowledge, migrants carry with them information of all sorts. It is important to assess to what extent the latter is
a complementary, and possibly necessary input to innovation, or just a way for migrants to obviate to the
exclusion from top scientific or technological networks. We will come back more than once to this issue.

3. Directions and contents of diffusion
3.1 Origin-to-destination
The best example of contemporary origin-to-destination studies concerns the migration of Russian
scientists right after the collapse of the Soviet Union, especially to the US. Besides being interesting per se, this
historical episode can be regarded as a natural experiment, one in which migration is the result of an exogenous
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shock (which neither the migrants nor the destination countries could anticipate). This is most useful to establish
a clear causal link from migration to diffusion, thus preventing any revisionist critique. 3
Ganguli (2015) focusses on the differential impact of Russian scientists by city of destination, within the US.
Based on publications listed on the Web-of-Science, she identifies a large number of Russian authors active both
before and after 1990, with a pre-1990 exclusive USSR affiliation, and a post-1990 US one. First, the analysis is
conducted at the city and scientific field level. It is shown that the city-field inflow of Russian scientists affects
positively and significantly the number of post-1990 citations to pre-1990 USSR publications (the inflow of Russian
scientists is instrumented by the percentage of city residents of Russian origin). Second, based on a matched
sample of pre-1990 publications by migrant and non-migrant USSR authors, difference-in-difference analysis
shows that citations to migrants’ publications increase sensibly after the latter’s move to the US (self-citations are
excluded).
Ganguli’s (2015) results are rather persuasive in showing that Russian migrant scientists carried with them
important knowledge assets, complementary to those in print, and that managed to diffuse them locally (that is,
through direct social interaction). Still, the paper is silent on their overall impact on the US science system.
Borjas and Doran (2012, 2015) provide a sceptical view on this point. In accordance with a research line
typical of labour economics, the two authors focus on the migrants’ specialisation and the displacement of
similarly specialised native workers. In particular, they pick up the case of mathematicians, for whom very
detailed microdata are available, including each authors’ location and a classification of papers by field. Borjas
and Doran (2015) propose a simple formal treatment of the two effects of migration: an increased competition
for resources and attention (both presumed scarce) and some positive externalities in the forms of knowledge
spillovers. The former pushes native scientists away from the migrants’ fields of specialization, while the latter
acts as an attraction force. After claiming that measuring separately the two effects is very hard, if not impossible,
the authors propose various proxies of what they call “cognitive mobility”, whose sign and extent is meant to
capture the net result of the two countervailing forces. One such measure is the probability, for a paper published
at time t>1 by US mathematician i, to occur in a field different from the same mathematician’s paper at t=1
(which is taken as representative of i’s initial specialization). This probability is found to be higher for
mathematicians whose initial specialization occurred in a field typical of Russian immigrants and, most
importantly, to increase after the migration shock. The result is interpreted as evidence of the net outcome to be
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A similar, and historically more significant, natural experiment concerns the Jewish scientists fleeing Nazi Germany. Moser et al. (2014)
estimate the long-run effect of this migration wave on US Chemistry. In order to do so they compile biographical records for all German
and Austrian Chemistry professors active around 1930, and identifyl their patents at the USPTO until 1970. This allows to identify, among
all the technological fields related to Chemistry, those that were affected by German Jewish migration and those that were not. Through
a difference-in-difference regression they show that the US inventors in the affected fields became more productive after the migrants’
arrivals, and more and more so over several decades.
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dominated by the competition effect. This conclusion, however, does not hold when focussing on highly
productive local scientists. In this case, no cognitive mobility occurs as a response to migration. This is indicative
of knowledge spillovers to depend on the local scientists’ skill level, with the most skilled ones standing to benefit
from migration, at the expenses of the others. Complementary findings by Borjas and Doran (2012) show that
young US mathematicians active in the Russian migrants’ fields of choice saw their publication and career
prospects significantly curtailed by immigration, and that the associated loss of scientific publications was barely
compensated by the additional activity of the migrant scientists and their US students. 4
While impressive for its data richness and econometric accuracy, Borjas’ and Doran’s analysis is not yet
conclusive. The authors document the extent of displacement effects within academia, but do not capture
entirely the diffusion effects of immigration, for example those accruing to industry (through technology transfer)
or to human capital formation (through teaching). By their own admission, they also fall short of documenting
whether displaced local scientists improved total welfare by moving into fields in which they hold a comparative
advantage.

3.2 At destination
As heirs of the transfer-centred tradition, studies on Russian migrant scientists are all but silent on the
interactions among migrants and their implications for the overall knowledge diffusion. Some evidence in this
direction comes from another set of studies, which share a community-centred perspective and a focus on largerscale, more policy-relevant migration phenomena. Their main goal is not to establish a causal connection
between movement of people and knowledge transfer (which explains why they abandon the natural experiment
methodology), but to assess the importance of social ties among fellow expatriates (conventionally, albeit
imprecisely, called “ethnic” ties).
Agrawal et al. (2008) build upon Jaffe et al.’s (1993) classic experiment on the localization in space of
knowledge flows, as measured by patent citations (self-citations at the company or individual level are excluded).
With reference to a set of patents by US-resident inventors of Indian origin, the authors build a matched sample
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Borjas and Doran (2015b) also study the effects of post-Soviet scientists’ migration in terms of knowledge loss for their origin country, in
the footsteps of a recent line of research that exploits exogenous shocks to ongoing scientific collaborations. (See Waldinger (2012) on
the fled of Jewish scientists from Nazi Germany and the consequences for the collaborators they left behind; and Azoulay et al. (2010) on
the collaborators of scientific “stars”, after the latter’s death, when unexpected). Borjas and Doran focus on the Russian scientists of
Jewish origin (whose propensity to leave for the former USSR was particularly high) and find both positive and negative effects of their
migration on non-migrant scientists. They explain the former with the lower competition for resources and attention faced by nonmigrants, and the latter with a loss of social capital (and related knowledge assets) endured by migrants’ former collaborators. Keeping
up with their sceptical view of migration and diffusion, Borjas and Doran suggest that the negative effect hardly offsets the positive ones,
and only in case the migrant scientist was a very productive one.
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of citing and non-citing patents (all from the US) and test whether the probability of citation depends not only on
the physical distance between inventors, but also on whether the inventors are tied by a common Indian origin.
The latter is assessed by looking at the inventors’ surnames, focussing on the most frequent ones in the phone
directories of large Indian cities. By focussing only on patents by US-resident inventors, Agrawal and co-authors
choose to ignore international knowledge flows, and limit their results to knowledge circulation within the
migrants’ destination country. Ethnic ties are found both to increase the probability of citation, albeit not as much
as co-location in space, and to act as substitutes of physical distance. This means they kick in when inventors are
dispersed in space, thus providing an alternative diffusion channel.
Breschi et al. (2015) extend this type of analysis to other groups of foreign inventors in the US, who are
assigned to different countries of origin based on extensive name and surname analysis 5. They consider ten out of
the top twenty countries of origin of highly skilled migrants to the US, according to DIOC data (China, India, Iran,
Japan, and South Korea for Asia; France, Germany, Italy, Poland, and Russia for Europe) 6. In addition, they control
for other forms of social distance between inventors, namely path lengths on the network of inventors, as derived
from co-inventorship patterns (Breschi and Lissoni, 2009). Ethnic ties are found to matter, but only for Asian
countries and Russia. In addition, they tend to kick-in only at high social distances in the network of inventors,
that is as substitutes of other professional links very much in line with the community perspective. The lack of
evidence for Europeans (non-Russians) may be explained either by a cohort effect and/or a composition effect. In
the first case, inventors associated to these countries of origin may include US-born individuals with just remote
European ancestry, but with few or no co-ethnic ties. In the second case, many inventors may be temporary
migrants working for multinational companies, whose corporate ties matter more than ethnic ones. 7
Overall, findings on patent citation patterns are suggestive of a “diaspora effect” at work, at least for some
countries of origin. In the jargon of social network analysis, country-based homophily seem to play an important
role in the individual’s choice of contacts, and in the resulting diffusion patterns.
A more explicit test is attempted by Freeman and Huang (2015), based upon a very large sample of
scientific publications by US-resident authors (over 2.5mil observations, 1985- 2007). Based on surnames, the
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The authors exploit IBM-GNR, a large dataset of names and surnames and their worldwide/within-country frequency. See also Breschi et
al. (2016)
6
DIOC is a reference database on international migration for cross-country analysis. Originally limited to OECD countries, it has been
progressively extended to non-OECD ones (Widmaier and Dumont, 2011; Arlsan et al., 2014; Artuc et al., 2015).
7
On the substitutability of ethnic ties with physical proximity and professional ties, see also Nanda and Khanna (2010). The two authors do
not consider diffusion at destination, but diffusion within the home country of migrants (in their case, India). By comparing IT
entrepreneurs located in major hubs to others located in minor centres, they find the latter to rely more on contacts with the Indian
diaspora, in response to the paucity of local sources. They also find that firms owned by return migrants have higher profits than those of
natives, conditional on being located in minor centres.
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authors are distributed across nine, rather heterogeneous ethnic groups. 8 Each paper is assigned an homophily
score (a simple Herfindhal index calculated on the shares of authors from each ethnic group). This is compared to
a benchmark value of the same index, based on a random distribution of authors by group, conditional on the
relative numerosity of groups for each position on the authors’ by-line. The observed score is found to differ
significantly from its benchmark value, which suggests that co-authorship is at least partly driven by co-ethnicity.
Exploratory regression analysis also finds an inverse correlation between the homophily of a paper and the
academic prestige of first and second authors, as well as with the paper’s citation impact. Overall, these results
suggest that fringe scientists, who have limited access to scientific leaders, rely more on co-ethnic ties. This is a
sign of weakness, rather than strength, but whether it is a peculiarity of migrant or foreign-origin scientist, or a
more general finding for all ethnic groups (including autochthones), is hard to say, due to the loose surname
classification system 9. The causality link is also left undetermined. Still, Freeman’s and Huang’s results, joint with
the evidence on the very high rates of scientists’ migration, resonate with the community perspective in the
historical literature, and the role it assigns to local diasporas in supporting its members’ careers in the lines of
activity left open to migrants and minorities.
The community perspective complements the transfer one not only with respect to the directions of
diffusion and the role of social ties among migrants. It also attracts our attention to other innovation inputs being
diffused, beyond scientific and hi-tech knowledge, which are decisive for entrepreneurial success. A large
literature exists on migrants’ exceptional rates of entrepreneurship in selected low-tech sectors, which is largely
due to the circulation of basic skills and/or private information on prices and business contacts. Luu (2005) draws
a parallel between the high specialisation and entrepreneurial propensity of Dutch and Huguenots in XVI century
London and the role of ethnic minorities in the New York garment industry, as reported by Waldinger (1986). Kerr
and Mandorff (2015) provide both a theoretical model and a quantitative test for recent migration to the US. The
theoretical model opposes two explanations for migrants’ specialisation: the existence of restrictions on selected
activities (either legal or derived from socio-linguistic obstacles) vs information acquisition through social
interaction. Based on US census 2000 data for the 30-65 year old male population, by country of birth and
language spoken, the authors identify 77 ethnic groups active in 200 industries, further distinguishing between
self-employed (entrepreneurs) and other workers. Entrepreneurial specialisation, by ethnic group, is found to
depend negatively on the group size and positively on its endogamy (intra-ethnic marriage, to be interpreted as
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The ethnic groups come from Kerr (2008), who pioneered large scale analysis of surnames by exploiting a classification system originally
conceived for ethnic-based marketing in the US. The groups range from the very generic (such as “Anglo-Saxon”, “European”, or
“Hispanic”) to the rather specific (such as “Chinese”, “Indian”, “Japanese”, “Korean”, “Russian” and “Vietnamese”). In some instances,
the same author may be assigned to more than one group, with probabilities attached.
9
More specific evidence is provided by Almeida et al. (2015) for US-resident Indian inventors, whose patent quality decreases when
reliance on co-ethnic inventors is very high (the latter is measured by either the percentage of co-invention ties with other Indian
inventors or the percentage of backward citations to such inventors’ patents).
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an index of cohesiveness of the group). In addition, Kerr and Mandorff find an earning premium for entrepreneurs
active in the sectors of specialization of their own ethnic group, which indicates that specialisation results from
information access rather than entry restrictions.

3.3 Destination-to-origin
The emigration of scientists and engineers has been for long regarded as a threat to the innovation
potential of the origin countries, witness the popularity of the “brain drain” concept in both the scholarly
literature and the public discourse. Allegedly, the term first appeared in 1963 in an advanced country such as the
UK, along with a Royal Society’s report on the migration of local scientists and engineers to the US (Johnson,
1965, Balmer et al., 2009). It was popularised in the following 20 years or so, in order to emphasize the loss of
human capital endured by countries such as India or South Korea, at a time when they were then scaling up their
investments in higher education (Bhagwati, 1976). Starting in the 2000s, migration economists have resurrected
the topic, but they have mostly explored the extent of compensating “brain gain” mechanisms, the most
important one for this survey being reverse knowledge flows (survey by Doquier and Rapoport, 2012; see also
Bhagwati and Hanson, 2009, and Boeri et al., 2012). 10
The literature on reverse knowledge flows can be organised in three groups. The first group is a direct
extension of geographical research on knowledge spillovers and ethnic networks. The second group explores the
role of highly skilled migrants in facilitating foreign direct investments (FDIs). The third group, from both
migration economics and management studies, concentrates on return migration.

3.3.1 Spillovers via ethnic networks
The pioneer study on migration and international knowledge diffusion is that of Kerr (2008), who calculate
the number of citations running from USPTO patents by non-US resident inventors (1985-97) to patents filed up
to ten years before by US-resident ones 11. Inventors are classified according to the same ethnic groups in
Freeman and Huang (2015) 12. Each ethnic group corresponds to a set of possible countries of origin. Co-ethnic
citations (in which the cited inventor‘s country of origin and the citing inventor’s country of residence coincide)
are found to be on average 50% more numerous than mixed ones, controlling for the technological class. Kerr

10

A further brain gain channel, less immediately connected to knowledge diffusion, consists in increasing the “education incentive” in
origin countries (Beine et al., 2008). According to this view, the possibility to migrate increases the value of education offered by local
universities (although not all the graduates will eventually migrate). This allows the higher education system to survive, if not to grow,
especially where the local demand for highly educated workers would be insufficient to generate enough students of scientific and
technical subjects to compensate for the fixed costs of the system.
11
For another early study, based upon total factor productivity analysis and DIOC data, see Lodigiani (2009)
12
See footnote 6.
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(2008) further uses patent data as regressors in a first-difference panel data econometric exercise, with economic
growth in countries of origins as the dependent variable. He finds that a one percentage point increase of ethnic
patents in the US is associated to a significantly larger percentage increase in the country of origin’s growth. The
result weakens, but resists, when excluding either China from the origin country set, or Computer and Drugs from
the technologies considered. This suggests that ethnic-mediated spillovers, while having a stronger impact in high
technologies and in one particular economy (China), are not irrelevant for a more general set of countries and
technological fields.
Agrawal et al. (2011) extend their previous analysis of patents by US-resident Indian inventors and consider
the citations they receive from abroad (as opposed to domestic citations, as in Agrawal et al., 2008; see section
3.2). The evidence for a role of ethnic ties considerably weakens, with the only (partial) exception of Electronic
technologies. In other words, while Indian inventors in the US have a clear advantage in accessing the knowledge
produced by co-ethnic inventors also based in the US, the same does not apply to inventors in India. Notice that
Agrawal et al. (2011) do not consider patent citations running from Indian subsidiaries to headquarters of US
companies, nor returnees’ self-citations, all of which are included in Kerr’s (2008) aggregate measures. Therefore,
their results are better seen as a qualification of Kerr’s, suggesting that, if any brain gain occurs (for India), it is not
through pure knowledge spillovers (but possibly through other feedback mechanisms).
Miguelez (2016) studies how migrant inventors in industrialized countries help increasing the
internationalization of inventive activity in their countries of origin. Migrant inventors are identified on the basis
of information on their nationality, as provided by patent applications filed according to the Patent Cooperation
Treaty (PCT) procedure from 1990 to 2010 13. Using a gravity model, and instrumenting in order to obviate to
endogeneity problems, the author finds evidence of a strong and positive relationship between international
collaboration in patenting activities between pairs of developing-developed nations and the stock of migrant
inventors from that particular developing nation living in the host developed nation. Noumedem Temgoua and
Miguelez (2015) extend this approach to patent citations as indicators of bilateral knowledge flows, finding similar
results.

3.3.2 Migrants and FDIs
Knowledge feedbacks measured by patent citations, as well as knowledge exchanges we presume to take
place though international co-inventorship, have great importance for innovation because of their scientific or
technological contents. Still, as the historical literature teaches us, migrants also acquire and transmit other
important immaterial inputs, such as information on prices, business contacts and local practices (legal,
13

The PCT database is also used for robustness checks by Breschi et al. (2015) and is rapidly establishing itself as an important open access
resource for studies on migration and innovation. A detailed description of the data can be found in Miguelez and Fink (2013).
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organizational or, broadly speaking, cultural) in both the origin and destination countries. Some consolidated
literature exists, which documents the association between past migration flows and FDIs (mostly from the US)
into the migrants’ origin country, with an increasing effort to establish causality links (Gao, 2003, Buch et al.,
2006, Kugler and Rapoport, 2007, Docquier and Lodigiani, 2010, Javorcik et al., 2011, Burchardi et al., 2016). A
similar literature exists on the relationship between migration and trade, on which we come back below.
A few recent papers focus more explicitly on the role of migrant inventors, and the special role they may
have in linking FDIs to innovation. Foley and Kerr (2013) exploit Kerr’s (2008) database to investigate the specific
role of ethnic inventors in relation to R&D-active multinational companies and their investment decisions. In
particular, they find that US multinationals with a high share or number of patents by migrant inventors invest
and innovate more in such inventors’ countries, while at the same time relying less on joint ventures with local
companies for doing so. This suggests that migrant inventors act as a substitute of local intermediaries, thus
diminishing their companies’ costs of engaging into foreign direct investments.
Kerr and Kerr (2016) examine this evidence more in depth, with reference to the role of migrant inventors
in the off shore patenting activity of US multinationals. In particular, they distinguish between purely foreign and
“collaborative” patents, the former being produced only by inventors residing abroad, the latter also including USresident inventors. These are further classified by ethnicity, so that a subset of collaborative patents can be
identified, which include those whose inventors are likely to be migrants from the same country with which the
collaboration is established (“own-ethnicity” collaborative patents). It is then shown that the percentage of
collaborative over total foreign patents grows over the 1990s, at a time when US multinationals started patenting
not only in other advanced countries, but also in developing and emerging ones. In addition, the same percentage
declines with the multinational’s inventive experience in a country (time elapsed since the first patent by countryresident inventors), but only in developing and emerging countries. A simple econometric exercise shows that the
probability for a foreign patent to be collaborative, especially of the own-ethnicity type, is the higher the lower
the average English proficiency of the foreign country, as well as the weaker the rule of law and the IP protection.
Overall, this evidence is compatible with the need of foreign-patenting multinationals to learn about the countries
wherein they wish to conduct inventive activity, and this is made possible by collaborating with local inventors
and further eased by relying on migrant inventors in US.
A further indication of migrants’ brokerage role come from FDIs going in the opposite direction, that is from
less to advanced countries. This may be especially important for companies for developing countries’ acquisition
of developed countries’ technologies (Amighini et al., 2013, Giuliani et al., 2014). Hernandez (2014) finds a
positive relationship between the level of migrant concentration in a US state and the presence/survival of new
subsidiaries of firms from the same country of migrants. Migrant concentration is measured by taking into
account all individuals from the same country of origin in the given location, that is both the low and the high
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skilled, and, most importantly, not only those already working for the investing company, but all residents. The
results are stronger for firms without previous investment experience in the state and for investment decisions in
which knowledge acquisitions is more likely to be an objective (high-tech vs low-tech industries, as well as more
vs less important clusters). Problems of endogeneity are tackled by focussing on first investments (that is, the
acquisition marks the entry of the acquiring company into the local market) and by instrumenting the migrant
concentration for measures of weather and cultural similarity between the country of origin and the US state of
destination.

3.3.3 Return migrants
Return migration represents an important share of present-day total migration flows 14. Despite the
absence of official statistics, cohort analysis of national census data suggests that, for destination countries such
as Germany, the UK, and the US, the estimated rates of return after 20 years of permanence abroad vary between
20% and 80%, albeit with much variation across sending-receiving country pairs, year of entry, and the skill level
of migrants. Return rate after 5 years, which may be affected by students’ migration, is significant, too (Dustmann
and Weiss, 2007, Gundel and Peters, 2008, Mayr and Peri, 2008). Highly skilled migrants’ rate of return is
generally higher than that of the low skilled, although the interaction with the conditions of the home economy is
once again crucial. To put it differently, return migrants appear in general to be positively selected according to
education and their home country’s conditions. 15
Early research on return migration and diffusion mainly consisted of case studies of entrepreneurs and
managers moving along the US-East Asia corridors. Saxenian and Hsu (2001) document the importance of ethnic
Chinese entrepreneurs from Silicon Valley for injecting both knowledge and capital in the Taiwanese IT industry,
while Saxenian (2005) discusses the opportunities and obstacles faced by similar ventures in mainland China and
India (some cases of return scientist-entrepreneurs in the life sciences are documented also by Zucker and Darby,
2009). Kenney et al. (2013) provide a critique of this evidence, based upon the revisionist arguments we have
already encountered in the historical literature on religious minorities.
Von Zedtwitz (2004) documents the reliance of US multinationals on return Chinese engineers for filling up
the positions of R&D directors in their overseas operations. Even in this case the revisionist argument creeps in, in

14

Dustmann and Weiss’ (2007) define return migrants as those who settle back in their home country by their own choice, after having
spent several years abroad. As far as innovation diffusion is concerned, contract migrants are important too, as they include individuals
whose whose migration spell is exogenously determined by a working contract (as for Germany’s Guestarbeiters in the 1960s) or a visa
(as for most foreign students).

15

This is in contrast with classic migration models, which posit negative selection, as they associate return migration to lack of economic
success or integration in the host country (Borjas and Bratsberg, 1996). One possible reconciliation of the two views consists in observing
that while positive self-selection cuts across general levels of education, negative self-selection can still occur within each category. Some
evidence in this sense is provided by Gaulé (2014) for academic scientists.
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two ways. First, Chinese directors often arrived as replacements of non-Chinese ones, who were trusted with the
first opening of the laboratories. Second, when one draws a distinction between research and development,
return migrants are found to be most important in the second case. On one hand, this suggests that return
migrants follow, rather than initiate, innovation at home. On the other hand, it suggests they may be needed to
mediate (through knowledge of the language, culture or local contacts) the technology transfer operated by the
overseas companies they work for.
Such reliance on case studies is partly explained by the special difficulty of building large enough samples in
this field. Besides facing gaps in official statistics, scholars are confronted with the difficulty of extracting ad hoc
information from archival data, due to the possibility that, at return, some migrants change profession or task,
thus exiting the same archival resources that helped identifying them in first place. 16 However, some recent
studies have begun to fill the gap, based on a combination of patent data and local surveys. Albeit affected by
sample size and endogeneity issues, they obtain interesting results.
Twin papers by Liu et al. (2010) and Filatotchev et al. (2011) exploit a 4-year panel dataset of around 1300
enterprises located in the Zhongguancun Science Park (Bejing, China) 17. They regress the number of patents filed
by each firm at SINO (the Chinese patent office) over ownership by a returnee and the density of returnees in the
industry which the company belongs to (based on within-sample data), finding a positive relationship in both
cases. Luo et al. (2013) conduct a similar exercise, one in which the absolute number of SINO patents filed by
around 500 Chinese firms in the photovoltaic industry is found to be positively related to the international
experience of their top management (information on the latter is hand collected from online and press material
for the 1998-2008 decade).
Choudhury (2015) investigates the extent to which return migrants have an impact on within-the-firm
knowledge transfer. He examines the Indian R&D centre of a large US multinational. He tests the hypothesis that
local staff reporting to return managers (i.e. managers formerly employed at the US headquarters) are more likely
to patent at the USPTO, and to file patents of better quality (highly cited), than staff reporting to local managers
(i.e. managers with no experience abroad). The exercise is presented as a natural experiment, not affected by
endogeneity issues, based on the observation that local staff are randomly assigned to different managers. While
the main hypotheses are confirmed, their interpretation cast some doubt on the role of return managers as

16

This is clearly the case of inventors. Both Agrawal et al. (2011) and Breschi et al. (2015) find very few return inventors, which may be due
to the limited mobility of inventors, but also to the possibility that moves in the physical space are associated to career moves, most
typically from operational (inventive) roles, to managerial ones (no more tracked by patent data). Alnuaimi et al (2012) who manually
examine around 3500 USPTO patents assigned to over 500 India-located patentees (local firms, foreign subsidiaries, and universities) in
between 1985 and 2004, also find very few inventors moving from foreign companies to local firms.
17
Dubbed by many as China’s Silicon Valley, the Zhongguancun Science Park has been the object of several case studies on return
migration and innovation. See for example Chen (2008a,b).
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providers of knowledge inputs. Return managers, who have stronger ties with the headquarters, may simply be
better positioned than their local colleagues to obtain support for their staff’s research projects.
Moving away from patent data, Kahn and MacGarvie (2012) study the impact of return scientists on their
home countries. To circumvent endogeneity problems, they concentrate on return scientists who took their PhD
or postdoc in the US thanks to a Fulbright scholarship, which requires its beneficiaries to return home upon
completion of their studies. Based on comparisons with a control sample of similar students with no return
obligation, they find that Fulbright scholars, albeit producing fewer and lower quality papers, produce more
papers in collaboration with US-based co-authors than their local colleagues, thus contributing to keep their
home science system in touch with that of their former destination country. Similar findings are obtained by
Jonkers & Tijssen (2008) and Jonkers & Cruz-Castro (2013), respectively for samples of Chinese and Argentinean
scholars, and Baruffaldi and Landoni (2012) for a survey of 497 foreign researchers in Italy and Portugal.

3.4 Cross-destination diffusion
In considering within-destination diffusion we have introduce the term “diaspora”, with reference to
migrants and ethnic minorities from the same country of origin and in the same destination country. However,
this is just an adaptation from the more common use of the term to indicate a community dispersed over several
destinations (see footnote 1).
This suggests that the diaspora effect we discussed in section 3.2 could be found not just to take place
within one destination country, but across several of them. Hints in this direction come from the international
trade literature (surveys by Rauch, 2001; Parsons and Winters, 2014). Based on the robust finding of a positive
and non-negligible correlation between migration and bilateral trade flows between origin and destination
countries, authors in this field have further investigated in two directions:
1. Assessing the relative weight of the preference and network effects
2. Testing the hypothesis that network effects may extend beyond origin-destination country pairs (direct
effect), and also affect trade between any two destination countries (indirect effect)

The preference effect refers to the diaspora’s taste for goods and services imported from the country of
origin. As such, it is not welfare enhancing and it may affect only the bilateral flows involving the origin country.
The network effect refers to any reduction in trade costs that diaspora members may bring about. It is welfare
enhancing and, in principle, it may take place across any two countries hosting sizeable groups from the same
diaspora. Trade cost may be reduced both thanks to exchanges of otherwise hidden information (on prices and/or
preferences in export markets) and to mutual trust brought about by embeddedness (Rauch and Trindade, 2002).
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It is not difficult to hypothesize that the same channels that vehicles information may also circulate some
knowledge inputs, or at least some pieces of information specific to technology transfer (such as the availability
and price of some key machinery or service, or training).
There is no consensus among the authors on the relative weight of the preference and network effects, but
no study dismisses the importance of the latter. In particular, the network effect seems to be associated to highly
skilled migration (Felbermayr and Toubal, 2012). As for the distinction between direct and indirect effects, very
few studies have so far investigated the latter, with mixed results (Rauch and Trindade, 2002, Felbermayr et al.,
2010, Giovannetti and Lanati, 2015).
The possible existence of indirect network effects in trade should encourage similar research on innovation
diffusion. So far, no dedicated study has been produced. Some bits of evidence, though, can be gauged from
Breschi et al. (2015) and Scellato et al. (2015). The former, besides investigating within-destination diffusion (see
section 3.2), include a test on patent citations patterns at the international level. It is tested whether the citations
to patents by migrant inventors in the US come disproportionally either from their countries of origin (brain gain
effect) or/and from co-ethnic inventors in other countries (excluding the US; international diaspora effect).
Comparing the results of the two tests is relatively uninteresting for advanced countries such as Germany or
France, as they host the overwhelmingly majority of their native inventors (in other words, the inventor diaspora
is very small compared to the number of home-based inventors). But the same is not true for middle-income
countries such as China or India, who have as many if not more native inventors abroad than at home (at least
when international, high value patents are considered). In the case of India, in particular, the brain gain
hypothesis is rejected, while the international diaspora hypothesis is not. This suggests that while Indian inventors
in India may not stand to gain from co-ethnic inventors in the US, Indian inventors to other destination countries
do.
As for Scellato et al. (2015), based on the GlobSci survey 18, they find that foreign-born in selected OECD
countries have larger collaboration networks than natives; and that large networks always include contacts in
both the home countries and with fellow migrants to other destination countries.

18

The GlobSci database contains highly detailed bibliometric-cum-survey information for authors of scientific publications in selected
journals, for 16 destination countries (Franzoni et al., 2012; Scellato et al., 2012)
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4. Conclusions and further research
Once the preserve of economic history, most notably of pre-industrial Europe, the study of migration and
innovation diffusion has now become an important topic in several related disciplines and fields. In this paper, we
have organized a rather sparse empirical evidence around three main themes: the distinction between individual
mobility and migration, the direction of diffusion flows, and their contents. In what follows, we summarize the
key findings and outline the main research questions that remain open.
As for the first theme, the argument rests on the importance of social ties for diffusion efforts to be
successful. The tacit dimension of knowledge makes mobility of skilled individuals necessary for diffusion; its
systemic dimension and distributed nature make it necessary for mobility not to occur in isolation. Overall, the
literature we surveyed suggests a role for ethnic ties. They may help migrants diffuse tacit knowledge and private
information, even at long distances. Still, they also help overcoming isolation in the social space. It is then
important to assess the extent at which the importance ethnic ties may reveal segregation instances, as when
migrants are excluded from some professions or positions in the host countries, or migrants’ choice set is limited
by bounds to other migrants.
Future research ought also to find ways to compare individual episodes of mobility, or mobility mediated by
multinationals, with mobility taking place as part of a larger migration movement. At present, instead, many
studies treat migration as a generic instance of mobility, one that it is possibly easier to trace than individual
moves, and therefore more tractable; while others focus on the relative weight of spillovers and displacement
effects, and do not dig into the mechanisms behind them. We have also limited comparative evidence. A few
studies based on inventor or trade data find remarkable differences across migrants’ countries of origin, but do
not explain them. In particular, we do not know whether the observed differences are due to cohort effects (with
older migrant communities being better integrated and therefore less reliant on ethnic ties) or sociological
reasons (different communities nurture ties of different strength, due to composition effects or cultural values).
For what concerns the directions of diffusion, the literature we surveyed make clear that migrants, and the
associated diasporas, operate both within the destination countries and (bilaterally) along the destination-origin
axis. Still, diffusion across destination countries is largely unexplored. Besides being interesting for innovation
scholars, this line of research would contribute to explain why and how ethnic minorities appear to ease bilateral
trade flows, as diffusion of innovation would be a clear instance of a “network effect” as opposed to a
“preference effect”.
Finally, it remains to clarify to what extent the indirect instances of diffusion we have examined (such as
those affecting foreign direct investments, trade, and entrepreneurship) concern scientific and technical
knowledge assets, and not just information on prices, availability of inputs, and business opportunities. While the
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latter are necessary for innovation to occur, they are not sufficient. The answers to these open questions may
vary according to the countries of origin involved, with advanced or middle-income ones standing better chances
to access knowledge, and not just information. Some evidence in favour of the knowledge hypotheses exists on
diffusion at destination, in particular for studies on inventors. Here knowledge spillovers have been detected, but
social ties between migrants appear to be of second-order importance with respect to other ties, such as those
based on physical proximity or common professional experiences.
Overall, research on migration and innovation diffusion appears to be a new, promising field, one which
may both benefit from past research on the geography of knowledge spillovers, and contribute to its
development in new directions.
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