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Résumé 

Ce papier aborde la question du rôle des diasporas constituées de personnes hautement qualifiées 
d’origine chinoise et indienne dans l'internationalisation des réseaux de connaissances, pour un 
échantillon de pays de destination membres de l'OCDE. Plus précisément, deux principaux types de 
réseaux de connaissances sont analysés: les réseaux de co-inventeurs et de co-auteurs. Des données à 
l’échelle nationale sur les migrants hautement qualifiés tirées de la base de données OCDE-DIOC 
(Base de données sur les immigrés dans les pays de l'OCDE, 2000/01, 2010/11) et des informations 
sur les réseaux de co-auteurs et de co-inventeurs provenant des publications et des brevets sont 
utilisées conjointement. L’analyse de ce chapitre est basée sur des régressions de modèle de gravité. 
Les résultats obtenus à l’issu de ces régressions montrent que les pays de destination avec une part 
importante des diasporas indiennes ou chinoises de personnes hautement qualifiées ont tendance à 
collaborer davantage sur les publications et les brevets. En étendant l'analyse à d'autres pays, des 
résultats similaires sont obtenus pour le cas du Vietnam, du Pakistan et de l'Iran. 

Mots-clés: Migrations, personnes hautement qualifiées, publications, Coopération en R&D, 
diffusion, brevets 
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Abstract 

This paper investigates the role of Chinese and Indian highly skilled diaspora in the 
internationalization of knowledge networks, for a sample of OECD destination countries. We mainly 
focus on two types of knowledge networks: co-inventorship and co-authorship. We jointly exploit 
country-level data on highly skilled migration and information on co-authorship and co-inventorship 
from publication and patent data. Based on a gravity model regression analysis, we find that OECD 
country pairs hosting sizeable portions of the Indian or Chinese highly skilled diasporas tend to 
collaborate more on publications and patents, after controlling for other migration trends. When 
extending the analysis to other countries, we find similar results for Vietnam, Pakistan and Iran. 
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 Highly skilled migration and the internationalization of knowledge 

1 Introduction⋅ 

 

A growing literature has been dealing with the role of highly skilled – hs – international migrants 

as a channel of knowledge exchange and circulation across countries and regions. This literature has 

exploited the underlying idea that sharing a common social and cultural background could favour 

different types of exchanges within specific diaspora groups. In particular, a common social and 

cultural background could support the formation and maintenance of social networks of hs migrants, 

where knowledge would be exchanged or circulate more easily, both within the migrants’ destination 

countries and to their countries of origin. This assumption rests on the principle that scientific and 

technical knowledge contains tacit elements, whose transfer demand direct human interaction and 

some form of proximity (geographical, cultural…) (Breschi & Lissoni, 2009; Dosi, 1988; Jaffe & 

Caballero, 1993; Leonard & Sensiper, 1998). Some studies have shown that hs migrants from specific 

origin countries – most notably Indian and Chinese – form a strongly conntected diaspora insofar that 

they tend to have a higher propensity to pass on knowledge to other hs migrants of same origin at 

the destination than with nationals  (Agrawal et al., 2006; Breschi et al., 2015; Kerr, 2009). These 

findings highlight the importance of interactions or links among hs diaspora members of same origin. 

The set of these interactions form what we call hs diaspora knowledge networks. It is within such 

networks that part of new ideas and innovations are created within destination countries, thus 

contributing to their economic growth (Ackers, 2005; Agrawal et al., 2011; Gill, 2005; Kerr, 2008).  

We observe, however, that there is no reason to presume that social interactions between same-

origin migrants ought to be bound to the countries of destination or within the origin-destination 

axis. In fact, hs diaspora members might have a higher propensity to collaborate wherever they are, 

including across multiple destination countries.  In other words, hs diaspora knowledge networks 

may span far beyond one single destination country to two or more destinations. There have been 

some qualitative studies on the functioning of hs diaspora knowledge networks – particularly from 

developing countries – across destination countries depicting how they come together in an 

associative platform in order to channel knowledge back home (Adepoju et al., 2008; Brown, 2002; J. 

P. Meyer & Wattiaux, 2006). But, to the best of our knowledge, no empirical study has yet 

investigated how hs diasporas contribute to the internationalization of knowledge across destination 

⋅ Acknowledgements : This study has received financial support from the French State in the frame of 
the “Initiative of Excellence” Programme IdEx Bordeaux. 
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countries. Moreover, little research has been done on the mechanisms underpinning knowledge 

transfer among destination countries within immigrant networks.  

We thus intend to fill the existing gap in the literature by assessing the impact on collaboration in 

innovative/knowledge activities of two large hs diasporas – Chinese and Indian. We refer to Science 

& Technology (S&T) collaboration for a large sample of the Organisation for Economic Co-operation 

and Development (OECD) destination countries. In particular, we explore two variables as proxies for 

S&T collaboration: co-inventorship and co-authorship, as computed from various data sources. For 

each of these dependent variables, we apply a gravity approach at a country pair level. We run PPML 

– Poisson Pseudo Maximum Likelihood – regressions (Santos-Silva & Tenreyro, 2006) for each of the 

two variables. Our preliminary results suggest a positive impact of these hs diasporas on all our 

knowledge collaboration variables. Additionally, we test for the impact of other hs diasporas, all from 

top hs migrant sending countries to OECD host countries, and find positive results for Vietnam, 

Pakistan and Iran. Although the number of Indian and Chinese hs diasporas are a way larger, these 

other hs diasporas produce similar effects on co-inventorship and co-authorship.  

The rest of the paper is organized as followed: in section 2 we present a review of the literature, in 

section 3 we briefly discuss key definitions, while in section 4 we develop our methodology. In 

section 5 we discuss our results, and finally in the last section we conclude. 

 

2 Literature review 
 

2.1 Migration, social networks and innovation 
 

Traditional studies on international migration have been conducted either as part of 

development economics or within the framework of labour economics. The origins of this approach 

can be traced back to basic neoclassical models establishing a potential for considerable efficiency 

gains from a more liberal international mobility of labour, (Klein & Ventura, 2007; Moses & Letnes, 

2004). Further theories have linked migrants to human capital formation and wages in receiving 

countries (Massey et al., 1993); but also to financial remittances, education and growth in sending 

countries (M. Beine et al., 2001; Mountford, 1997; Stark & Wang, 2002).  
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In parallel, the original neoclassical models also stand as the basic framework to the growing body of 

theoretical and empirical literature that has explored the role of migrants in favouring transactions 

between countries. This literature has emphasized the externalities derived from migrant networks in 

terms of the social and economic linkages between their home and destination countries. These 

migrant networks externalities act indirectly in reducing informal barriers; and so lowering 

transaction costs in bilateral economic exchanges between countries. A strand of studies has 

documented a positive impact of migrant networks on bilateral FDI (Javorcik et al., 2011; Kugler & 

Rapoport, 2007), firms’ internationalization strategies (Foley & Kerr, 2013; Saxenian et al., 2002), 

international knowledge diffusion (Agrawal et al., 2011; Kerr, 2008) and trade (Gould, 1994).  

There has been extensive work on the role played by migrants in boosting bilateral trade (Dunlevy, 

2006; Felbermayr et al., 2010; Herander & Saavedra, 2005). Most of these studies use gravity models 

to assess the pro-trade impact of direct migrant connections between home and host countries along 

two channels: the preference and the trade-cost ones. The first channel is related to the level of 

utility migrants might derive from certain goods as compared with others. Thus they will tend to 

trade more goods from which they get a higher utility in their host countries (Girma & Yu, 2000; 

Gould, 1994; Head & Ries, 1998; Wagner & Leydesdorff, 2005).  The second channel is a self-

enforcing mechanism through which migrant networks may help overcoming informal barriers – for 

instance language, culture and institutions and favour the creation and strengthening of business 

relationships. Migrants may also carry with them valuable information on foreign business 

opportunities (Dunlevy, 2006; Herander & Saavedra, 2005). This second channel appears to be the 

most relevant for explaining other types of international exchanges such as FDI and knowledge, on 

which migrant connections have been found to have a direct impact.  

An interesting development of the literature on migration and trade has explored the role of what we 

will refer to as indirect migrant connections, which connect minorities from the same origin country 

across different destinations (Felbermayr et al., 2010; Giovannetti & Lanati, 2015). The seminal work 

by (Rauch & Trindade, 2002) is considered as the first empirical work to explore this question, with a 

special attention on Chinese migrants. The results from this study predict a large indirect trade 

creation effect of Chinese migrants in their host countries. More precisely, the authors find a large 

and strong effect: the presence of Chinese population share in two countries, at the levels that 

prevail in South East Asia leads to an estimated average increase of at least 60 percentage points in 

bilateral trade in differentiated products between these countries. In general, similarly to the direct 

migrant connections impacts, the pro-trade effects of indirect migrant networks are not just 
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determined by preferences for certain goods, but also by an alleviation of information frictions. By 

extension, the literature has investigated other types of international transactions or collaborations 

enabled by migrant networks, such as knowledge exchanges related to innovation activities. 

Linking migration to innovation or international knowledge diffusion has long been considered 

challenging until the recent development of new global-scale micro data from a variety of sources. 

This has resulted in an increasing amount of empirical production addressing various issues on the 

role of migration in innovation or knowledge diffusion in both sending and receiving countries.  These 

studies mainly focus on the specific category of hs migrants, in particular those with degrees or jobs 

in Science, Technology, Engineering or Mathematics (STEM) (Breschi & Lissoni, 2009; Chellaraj et al., 

2008; Hunt & Gauthier-Loiselle, 2010; Kerr, 2009). The most common data sources include labour 

force surveys and censuses at a national as well as at a global level (Docquier et al., 2007; Docquier & 

Rapoport, 2012). More recently, a new body of literature has emerged, which uses bibliometric data 

to track the international mobility of researchers (Appelt et al., 2015; Conchi & Michels, 2014; 

Kamalski & Plume, 2013; Laudel, 2003; Moed & Halevi, 2014; Moed & Plume, 2013; Pierson & 

Cotgreave, 2000). Finally, patent data have also been exploited, due to three attractive features:   

• first they provide information on homogenous group of hs workers, namely the inventors 

reported on patent applications;  

• second they make it possible to identify migrants by comparing information on the inventors’ 

residence, as reported on the patent documentation, and either their nationality, which may 

be also reported on the documentation or inferred with the help of name analysis 

techniques;  

• third, they can help to capture international innovation or knowledge diffusion by means, 

respectively, of cross-country co-patenting and patent citation analysis. 

A study by (Miguelez, 2016) stands out as a good illustration of this triple advantage of patent data. 

The author uses inventor data from PCT (Patent Cooperation Treaty) patent records issued by the 

World International Patent Organization (WIPO). He investigates the impact of hs diasporas on the 

globalisation of R&D activities. Information on the migrant status of inventors is obtained by 

comparing the inventors’ nationality to their residence at the time of patent filing. As for cross-

country collaboration in technology, patent data allow for two measures: co-inventorship and R&D 

offshoring. The author applies a gravity model with country pairs as observations and either one of 

the two measures as the dependent variable. The focal regressor is the stock of active hs diaspora 

from one country j in a host country j, which turns out to have a strong and positive impact on both 
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dependent variables. More precisely, the author finds a 10% increase in the inventor diaspora from i 

in j leads to an increase of around 2% in international patent collaborations at the level of inventors. 

This paper represents one major contribution to the empirical literature on the role of direct migrant 

connections on knowledge flows. However, the focal point in Miguelez’ paper remains knowledge 

diffusion from destination to origin countries and not across destination countries.  

In the migration and innovation literature in general, most empirical studies have focused on 

questions related to the role played by hs diasporas in the diffusion of knowledge to their origin 

countries (Kerr, 2008) or in enhancing innovation within each specific destination country (Breschi et 

al., 2014; Chellaraj et al., 2008; Ottaviano & Peri, 2006). This means there are still some unaddressed 

questions such as how same origin hs diasporas contribute to knowledge diffusion or exchange 

across destination countries. Besides, this body of literature has been strongly dominated by studies 

on the US as a host country, although with few exceptions (Niebuhr, 2010; Ozgen et al., 2013). 

 

2.2 Science and technology (S&T) collaborations 

 

Bibliometric and patent data have been some of the most widely used data to help investigating 

collaboration patterns both across individuals – e.g. Scientists, authors and inventors –, institutions, 

and at a more global scale across countries or regions (Abramo et al., 2012; Kamalski & Plume, 2013; 

Luukkonen et al., 1993; Narin et al., 1991; Wagner, 2005; Wagner & Leydesdorff, 2005; Yoshikane & 

Kageura, 2004). Indeed, information recorded in publications on authors and their affiliations have 

made it possible to develop some measures of scientific collaboration, based upon co-authorship. 

Besides, publications are one of the most common means of documented scientific communication 

and collaboration. As such, they have the advantage of covering a wider range of sectors. They 

therefore appear as an appropriate data source for studies on international collaboration across 

sectors – university, firm and government – (Glänzel & Schubert, 2004). As for patent data, they are 

more connected to the industrial R&D. That partly explains why they have been widely used in 

studies on the link between firms’ alliances and innovation, along with data on R&D cooperation 

(Ponds et al., 2007). This implies each of the above types of data has its own embedded specificities, 

which may help capturing certain patterns of collaboration better than others. Yet, a common 

feature to all collaboration patterns is that they are informative of the existence of knowledge 
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networks or linkages that may expand beyond sectors, institutional and national borders, with 

potential benefits to the involved parties.  

Overall, there has been an increasing tendency to international collaborations over the past years 

worldwide and in OECD countries in particular (Guellec & de la Potterie, 2001). This is due to factors 

such as massive funding, an increasing mobility of researchers and changes in communication 

patterns particularly in the scientific world (Glänzel & Schubert, 2004). Also, over the last decades 

global firms have moved their main technology creation activities from a home-country based 

perspective to a more internationally-oriented one. This is partly explained by the surge of innovation 

and rapid trends and requirements of market trends, thus the need to exploit knowledge and 

technology from different sources abroad (Bastian, 2006; Bresson, 1996; De Backer & Basri, 2008; 

Nooteboom, 1999; Von Hippel, 1988).  Besides these market oriented motivations, there are 

additional political and institutional factors – such as the European initiative for European 

collaboration and the Framework Programme for research and technological development at the 

European level – aiming at promoting knowledge creation and more particularly R&D cooperation at 

a regional level (Removille & Clarysse, 1999). 

In general firms are the leading players in R&D networks formation or collaboration agreements (De 

Backer & Basri, 2008). Consequently, studies on the determinants of the globalization of knowledge 

and technology have long been confined to the firm level (Granstrand et al., 1993). Moreover, 

incomplete harmonized data on countries’ cross-border R&D flows has rendered it difficult to 

perform cross-countries analysis. However, in recent years new strategies have been used to counter 

this data shortage. One of these strategies has been to use co-patenting or co-inventorship recorded 

in patent data at a country level as a proxy for cross-country R&D collaboration. Admittedly, it is 

important to point out to the singularity of the latter strategy insofar that co-patenting or co-

inventorship only representing outcomes from R&D activities, the entire picture might not be fully 

depicted. Furthermore, unlike other types of S&T collaborations, those captured by patent data 

mainly involve research collaboration for market purposes and industry-oriented activities (Maggioni 

et al., 2007). As a result, applied knowledge is often the main outcome of such collaborations (Lata et 

al., 2012). 

Yet, patent data have been increasingly used in various studies on the determinants of international 

collaboration in innovation. For instance, (Guellec & de la Potterie, 2001) study the determinants of 

internationalisation of knowledge at the country level, as proxied by three indicators, namely the 

shares of patents with the joint presence of: a domestic and a foreign inventor; a foreign inventor 
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and domestic applicant; and a domestic inventor-foreign applicant pairs. They find the 

internationalisation of a country’s technological activity decreases with that country GDP and R&D 

intensity. This can be interpreted as follows: researchers from large countries prefer to tap into their 

country’s own resources for technology generation. In other words these researchers find it easier to 

collaborate with other researchers who are closer to them as their high level of technology does not 

raise any incentive for them to look for any knowledge source elsewhere. The UK and the US are the 

exception to this rule and (Guellec & de la Potterie, 2001) explain it with their language similarity 

with many countries, which thus makes researchers from these countries likely to cooperate more 

easily with other countries. The latter point implies that language similarity favours the 

internationalisation of knowledge, as suggested by their results. They also find geographical and 

technological proximity to foster bilateral cooperation in technology.  

As for scientific collaboration, it has been mainly carried out by research institutions such as 

universities, public and private research centres. The principal motivations of its main actors are 

among others access to funding and equipment, access to expertise, speeding up progress, 

enhancing productivity, and reducing isolation (Beaver, 2001).  Its study can be traced back to the 

1960s (Clarke, 1967). However, most of the research on this topic has used a descriptive approach, at 

least until recent years (Glänzel et al., 1999; Jones et al., 2008; Katz, 1994; Narin et al., 1991; Okubo 

& Zitt, 2004; Wagner & Leydesdorff, 2005). Indeed, more recently there have been a growing number 

of empirical studies on the determinants of international research collaboration using bibliometric 

data. For instance, (Hoekman et al., 2010) who analyze co-publication patterns among European 

regions for the period 2000-2007. They find patterns of cross-border collaborations to be 

geographically localized. That is, physical distance impedes on co-publication activities while 

language similarity favours them.  

In general, S&T collaborations – mainly joint publications and joint patents as the ones that are easily 

traceable with more comprehensive data – have been positively associated with knowledge 

production and dissemination. For instance, there is a great deal of empirical evidences on the 

positive impact of R&D alliances on innovation performances (Belderbos et al., 2004; Cincera et al., 

2003; Faems et al., 2005). However, most of this literature is at a micro or firm level of analysis and 

fits more into the scope of management studies, with a special attention on company or university 

strategies.  

All in all, the above theoretical and empirical literature review reveals although hs migration has 

been the topic of a large empirical and theoretical amount of work, linking it to international 
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collaboration in knowledge is a new approach with several questions which are yet to be explored. 

We therefore intend to contribute to this field of literature by digging into some of these questions. 

 

3  Key definitions 
 

Before going further into analysis, we need to introduce the key definitions we will use in the 

present study. We make a distinction between general definitions – those derived from the migration 

literature – and specific definitions – which we have elaborated ourselves for our own research 

purposes. 

 

• General definitions 

In general, by “migrants” we refer to individuals residing outside their countries of origin at a given 

point of time. In turn, the migration literature alternatively defines the country of origin according to 

three non-mutually exclusive criteria: nationality, place of birth and duration of stay. There are 

specific limitations and advantage tied to each criterion, and often time the choice between them 

depends on data availability. Our data – a detailed description of which is provided below – come 

from national labour force surveys and censuses, which mainly refer to migrants’ place of birth, with 

the exception of a couple of sources which use the nationality instead. In general, they do not 

distinguish between temporary and permanent migration in our analysis1.  

Secondly, drawing from the conceptual definition of the United Nations Educational, Scientific and 

Cultural Organization (UNESCO) and the OECD Frascati Manual, we identify highly-skilled migrants on 

the basis of their educational attainment level. More precisely, we define as hs individuals having 

completed a tertiary education level. 

 

 

1Notice that the United Nations (UN) has recommended considering as migrants only those with at least a one-year stay 
abroad. We acknowledge this recommendation, but our data does not allow is to take into account any duration of stay. 
However, we do believe not accounting for the time dimension of mobility wouldn’t bias our results, as we assume the 
duration of stay has a minor role to play in the formation of networks 
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• Specific definitions 

Given the research objectives of this paper, we adopt the following key defintions, as illustrated by 

Figure 1. By non-OECD hs (NOHS) diaspora – migrants from countries 1 and 2 in our illustration –, we 

mean all hs migrants whose country of origin does not belong to the OECD host countries – 

represented by country A and B in Figure 1. We are particularly interested about NOHS groups of 

people from the same country of origin, but dispersed across two or more OECD host countries. 

Migrants in such groups might interact with each other across borders and form connections – as 

represented by the red bold arrows in Figure 1. These connections differ from the OECD hs (OHS) 

migrant bilateral links formed by groups of hs migrants originating from and moving to OECD host 

countries, as depicted by the blue broken arrows. 

 

Figure 1: NOHS diasporas Vs. OHS migrant bilateral links. 

 

 

 

 

 

 

 

 

OECD host country A OECD host country B 

NOHS diaspora from 
country 1 

NOHS diaspora from country 2 

 
OHS migrants from B 

NOHS diaspora 

NOHS diaspora from 
country 1 

NOHS diaspora from country 2 

 
OHS migrants from A 

OHS migrant bilateral 
  

Besides, we define S&T collaborations the joint efforts of groups of organisations in performing R&D 

activities (Lata et al., 2012). Here we explore two types of S&T collaborations at an international 

dimension; co-inventorship and co-authorship. 
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4 Methodology 

 

4.1 Empirical approach 

 

For assessing the contribution of NOHS diasporas to international collaboration in S&T, we use a 

gravity model, which explains the intensity of interaction between two elements with both their 

individual characteristics and mutual distance. In social sciences, and economics in particular, it has 

been widely applied at the regional or country level to explain both trade volumes (Bergstrand, 1985; 

Felbermayr & Toubal, 2012; Rauch, 1999; Tinbergen, 1962), migration (Beine, et al., 2016; Mayda, 

2010; Ortega & Peri, 2013) and knowledge diffusion (MacGarvie, 2006; Maggioni et al., 2007; 

Miguelez, 2016; Miguelez & Noumedem, 2017). 

Our analysis takes place at the country pair level, as follows: 

 

 (1) 

 

Where 

• KCijt stands alternatively for one of our two dependent variables, namely co-inventorship and 

co-authorship between OECD countries i and j at time t2, and; 

• NOHSShareijkt is the product of the share in percentage of hs migrants from non-OECD 

country k residing respectively in countries i and j; (notice that all our country pairs consist of 

destination countries, with migrants coming from outside these destination countries) 

• Zijt is a set of n dyadic covariates and country specific control variables at time t; 

• τi, τj and δt are country i, country j and time fixed effect (FE) respectively; 

• εijt is the error term. 

 

2 In the cross-section regressions we run, the time t corresponds to a five-year window: 2000 – 2004 and 2010 – 2014. Hence we do a five-
year average of all variables except for time invariant variables and the hs migrants variable. 
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Both in the trade or migration literature, due to the presence of many zeros in the dependent 

variable the multiplicative form of the gravity equation is often transformed into its logarithmic form 

before being regressed with an Ordinary Least Square (OLS). However, this may induce 

heteroskedasticity in the error terms, hence some inconsistency of estimation. As a remedy, we 

follow (Santos-Silva & Tenreyro, 2006) methodology and estimate the gravity equation using a 

Poisson pseudo-maximum likelihood (PPML) model. One advantage of PPML estimations is that when 

the dependent variable is a count variable and the covariates are in logarithms, coefficient estimates 

can be interpreted as elasticities. We therefore transform equation (1) into its conditional 

expectation form as follows: 

(2) 

 

We add a unit to all explanatory variables in order to correct for the zero values in the natural 

logarithmic transformation. Following (Felbermayr et al., 2010), we run cross-section regressions for 

each period t. 

In further model specifications, we introduce the OHS migrant bilateral links variable – OHSBShareijkt 

– in the baseline model in order to control for the migration effects from OHS migrants themselves. 

This variable is the product of the percentage of hs migrants from country i living in country j and the 

percentage of hs migrants from country j living in country  

4.2 Data 

We consider as destinations 31 OECD member countries (see Table A1 in Appendix A) out of 35, 

as of 20173. They account for the largest share of cross-border flows of R&D worldwide (De Backer & 

Basri, 2008) and include the top five hs migrants host countries in the world. As for the origin 

countries, we focus on India and China, which are the top non-OECD countries of origin for hs 

migrants (Widmaier & Dumont, 2011) (see also Table A6 in Appendix A)4. Additionally, India and 

China are among the fastest growing migrant countries of origin.  

3 We exclude Turkey due to some data inconsistency in foreign migration records. We also exclude South Korea, Latvia and Iceland, for 
which we have no or severely incomplete migration figures. 
4 Indeed, the other top sending countries are largely EU countries; which generates a mix of intra-regional – intra-EU – and international – 
EU-US or EU-Canada – migration patterns. 
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Our observations are country pairs. For the dependent variable – cross-country scientific and 

technology collaboration – we consider two alternative proxies: co-inventorship and co-authorship. 

Each of them captures different features of the phenomenon of interest. We examine them in turn. 

 
4.2.1 Dependent variables 

 

We define co-inventorship by considering inventors collaboration on a single patent.  This helps 

capturing the overall joint inventorship between countries, regardless of the different standing of 

partners. This implies that co-inventors may or may not come from the same company – within 

Multinational Corporations (MNCs). Therefore although computed at the individual level, the co-

inventorship variable may point to links between individuals, organizations or individual-organization. 

The latter is one important feature which differentiates the co-inventorship variable from the co-

authorship one as it will be seen below.  

We compute the co-inventorship variable from raw data. In particular, we use the February 2015 

version of the OECD REGPAT database, which covers patent applications to the European Patent 

Office (EPO) – as derived from PatStat, the Worldwide Patent Statistical Database released in Autumn 

2014 – and PCT patents – the patents database from the World International Patents Office (WIPO) 

(OECD, REGPAT database, Feb., 2015)5. This database records information on patent inventors and 

their addresses. We check for duplicates on patents application in both PCT and EPO data on the 

basis of their application number, applicant names and addresses and remove them. For the 

international co-inventorship variable we only keep patent records with at least two co-inventors 

with their respective addresses in two distinct OECD countries. Then we proceed to counting co-

inventorships by pair of countries, by year. Each patent generates as many co-inventorship counts as 

the number of combinations of OECD countries we can obtain from the inventors’ addresses. The 

more inventors from two OECD countries are listed on the same patent, the higher the count. We do 

not record the combinations involving one or two non-OECD countries. Tables 1a and 1b provide an 

example: patent WO2005100777 reports three inventors from Germany and as many from Austria, 

which generates 9 Germany-Austria co-inventorships ; patent EP1320536 reports three inventors 

from Switzerland and one from France, which generates 6 Switzerland-France co-inventorships ; and 

so forth. 

5See (Squicciarini et al., 2013) for a detailed description of the database. 
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Table 1b: Count of co-inventorships, by country 
pairs from data in Table 1a 

            Ctry1 Ctry2       Co-inventorships Year 

AT DE 9 2004 

AT IT 6 2004 

DE IT 6 2004 

CH FR 3 2000 

CH GB 3 2000 

FR GB 1 2000 

 

 

 

 

Table 1a: Example of co-inventorship data                                                                                                                    
(two patents) 

 

 

 

Our co-authorship variable measures the extent of collaboration for scientific or basic knowledge 

production purposes. Publication data cover a wider range of fields than patent data. Hence, the co-

authorship variable stands as a broader scope proxy for collaborations. Additionally the co-

authorship variable fully captures inter-institutions collaboration, insofar that international 

collaborations recorded in publications are commonly made between authors affiliated to different 

institutions; which is not the case in patents where intra-company collaborations are more frequent. 

The co-authorship data were provided by the OECD, based on elaborations of Scopus Custom Data6. 

6That is a customised large-scale dataset for research performance analysis derived from Scopus core records. Scopus itself is a bibliometric 
database owned by Elsevier which contains abstracts and references from over 22,748 peer-reviewed journals from 4,000 publishers 
worldwide; thus a wider multidisciplinary coverage. 

Patent id Inventors’ Country Year 

WO2005100777 AT 2004 

WO2005100777 AT 2004 

WO2005100777 AT 2004 

WO2005100777 DE 2004 

WO2005100777 DE 2004 

WO2005100777 DE 2004 

WO2005100777 IT 2004 

WO2005100777 IT 2004 

EP1320536 CH 2000 

EP1320536 CH 2000 

EP1320536 CH 2000 

EP1320536 FR 2000 

EP1320536 GB 2000 
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The co-authorship variable is built at the country-pair level, based on information on authors’ country 

of affiliation as recorded on publication. An affiliation can be a university or any research institution. 

Thus the co-authorship variable is just the sum of co-authorships per country pair, per year. Similarly 

to co-inventorship, we count each co-authored publication across each country pair as single instance 

– one unit – of co-authorship, no matter the number of authors involved. We only consider co-

authorships among the OECD countries of our sample.  

 

4.2.2 Explanatory variables and controls 

 

In order to track the NOHS diasporas, we need information on hs migrants from China and India 

to OECD destination countries. Additionally, we need data on the bilateral hs migration between 

OECD countries so to compute the OHS migrant bilateral links variable. 

Hence, we use the first and third editions of the OECD-DIOC database (Database on Immigrants in 

OECD Countries; 2000/01, 2010/11)7, which assembles information from various national sources on 

the stock of immigrants for each of the OECD destination countries, from around 200 origin 

countries. Table A1 in Appendix A provides details on the data source for each destination country.  

Immigrants are mostly identified on the basis of their place of birth8. Additionally, DIOC reports 

information on the migrants skill level, as proxied by their educational attainments. We consider as 

highly skilled all the individuals who have completed a tertiary level of education; in other words, 

those belonging to levels 5 and 6 according to the International Standard Classification of Education 

(ISCED) of UNESCO. We compute the NOHS diaspora variable (NOHSShareijkt) as the product of the 

percentage of hs migrants from India/China in the total hs population, for each pair of OECD 

receiving countries. As for the OHS migrant bilateral links variable (OHSBShareijt) for each OECD 

country pair we compute the product of the percentage of hs migrants from one country and residing 

in the other country of the pair. 

 

7There are three editions of DIOC: 2000/01, 2005/06 and 2010/11, which are demographic data collected on 34 OECD countries based on 
national censuses, population registers and labour force surveys conducted over a given period approximately throughout the sample of 
destination countries – between 1999 and 2003 for DIOC 00/01 and 2010 to 2013 for DIOC 10/11. In parallel, there is an extension of DIOC 
00/01, DIOC-E which includes 66 additional non-OECD destination countries, We only work with DIOC 00/01 and 10/11 as in the DIOC 
05/06 data for many receiving countries like UK, information on immigrants’ origin has been aggregated at the regional level, which makes 
it impossible to identify immigrants from Indian or Chinese origin. It is therefore not possible to get figures on Indian and Chinese hs 
migrants in these OECD destination countries for the period covered by DIOC 05/06.  
8Except for Germany and Japan where only information on nationality is available. 
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The NOHS diaspora variable, our focal explanatory variable, is computed as below: 

   (3) 

 

where Hikt and Hjkt are the hs migrants population from country k – with k equals either to China or 

India – respectively in OECD countries i and j at time t, while Hit and Hjt  are the total hs population in 

the same countries at the same time. 

The OHS migrant bilateral links variable is computed as followed: 

  (4) 

where Hijt and Hjit are respectively the total hs migrant populations from countries i in at time t, and 

vice versa. 

Our main controls consist of a set of dyadic and country-specific variables that account for the effect 

of other factors affecting the intensity S&T collaboration.  

At a dyadic level, we control for the physical and cultural distance between country pairs with several 

variables from the ‘Centre d’Etudes Prospectives et d’Informations Internationales’ (CEPII)9. First, we 

consider two variables for physical distance. One is a dummy variable for contiguity, taking value 1 if 

the two countries in the observation share a common border and 0 otherwise. The other one is a 

variable measuring the distance in kilometers between the biggest cities of both countries, weighted 

by the share of these cities’ population in the overall country’s population. Second, cultural ties are 

proxied with a dummy for common language taking value 1 if a language is spoken by at least 9% of 

the population in both countries and 0 otherwise. Last, for historical ties we include a dummy taking 

value 1if there has been a past colonial link between both countries and 0 otherwise. Additionally in 

the co-inventorship equation, we include an index of technological proximity that controls for the 

similarity of technological specializations of the two countries. This index is computed using patents 

data from the CRIOS–Patstat database, which is derived from the 2014 EPO patent database (Coffano 

& Tarasconi, 2014). In particular: 

9A detailed description of these variables can be found in (Mayer & Zignago, 2011). 
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where fih stands for the share of patents of technological class h – according to 30-class 

reclassification of IPC codes10 - of country i, and  fjh the share of patents of technological class h of 

country j. Values of the index close to the unity indicate that countries of a given pair are 

technologically similar, and values close to zero mean they are technologically far from each other 

(Jaffe, 1986). 

At the country level, we add technological masses – which in the gravity model help testing for 

attraction level between both countries – that control for countries specific characteristics in terms 

of science and technology intensity or capability. For the co-inventorship equation, we interact the 

five-year averages for each of the three waves – 2000-04, 2005-09, 2010-14 –  of the total patents in 

countries i and j. That is, we calculate the product of the five-year average of total patents in the two 

countries. The latter figure comes from the 2015 WIPO statistics database.  It is the total number of 

patents per applicants origin filed at the European Patent Office (EPO)11. Similarly, we add an 

interaction term for the five-years averages of publications in countries i and j in the co-authorship 

equation. These total publications are derived from the SCImago Journal & Country Rank12 – see 

SCImago, 2007 –, which we obtained from the Scopus database. 

Last but not the least, we control for economic masses by adding the product of the five-year 

averages of GDPs for the countries in each pair of countries i and j. 

 

 

 

 

10This 30-class reclassication of IPC codes was originally proposed by the OST (Observatoire des Sciences et Techniques). For more details 
see (Coffano & Tarasconi, 2014). 
11Using this data, one might think of a potential bias occurring for an over-representation of European patents in the EPO – like Germany for 
instance – as compared with patents from other parts of the world. However, we doubt this actually biases our results for several reasons. 
First most OECD countries are European, and for the rest of countries, except for the US, Japan and Israel their inventive activities is 
comparatively insignificant. Secondly, assuming we have overestimated the technological mass of European countries, the results from table 
6 show the potetial over estimation might not be high. If we look at the patents product variable estimates, in all model specifications without 
the US (as one of the assumed underestimated weight), this variable coefficient drops drastically (sometimes by over half). This implies the 
weight of the US is still very much important. As for Japan, there aren’t many co-inventorhip instances with that country. 
12SCImago Journal & Country Rank is an online portal that reports journals and country scientific indicators developed from information 
recorded in SCOPUS. Both data sources are comprehensive at the geographical and thematic levels in a sense that they cover a large range of 
countries worldwide and a wide interdisciplinary content. 
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Tables 2 Variables definition 
 

Variables Definition 

Dependent variable 

Co-inventorship Count of the number of joint patents inventorship instances between countries i 
and j. 

Co-authorship Count of the number of joint publications authorship instances between countries 
i and j. 

Explanatory and control variables 

NOHS diaspora  Product of the percentage of NOHS migrants from same origin in countries of 
destination i and j. In other words, it is the probability that if we select an 
individual at random from each of the two countries’ total hs population, both 
will be from the same NOHS migrant country of origin. 

OHS migrant bilateral links Product of the percentage of OHS migrants from country i living in country j and 
the percentage of OHS migrants from country j living in country i. Or it is the 
probability that, if we select an individual at random from each of the two 
destination countries total hs population, both will behs migrants from one of the 
two countries living in the other. 

Technological similarity Index of technological proximity between countries i and j varying from 0 to 1. 

Contiguity Dummy variable for taking value 1 if countries i and j share same border and 0 
otherwise. 

Colony Dummy variable taking value 1 if both countries i and j share a common past 
colonial history and 0 otherwise.  

Common official langage Dummy variable taking value 1 if same language is spoken by at least 9% of the 
population in countries i and j 

Distance Distance in kilometres between the biggest cities of both countries I and j, 
weighted by the share of these cities’ population in the overall countries’ 
population 

Product of patents in 
countries i and j 

Product of the total #  of patents in countries i and j; #Pati*#Patj 

Product of publications in 
countries i and j 

Product of the total #  of publications in countries i and j; #Pubi*#Pubj 

Product of GDP in countries 
i and j 

Product of the GDP in countries i and j; #GDPi*#GDPj 
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4.3 Descriptive statistics 
 

Based on the 31 OECD receiving countries in our sample, we have 465 observations per DIOC 

edition (DIOC 00/01 and 10/11) and per immigrants’ country of origin (Chine and India). 

Table 3 below depicts the top fifteen S&T collaboration corridors between 2010 and 2014. More 

precisely, it shows the five-years averages of co-inventorship and co-authorship for the fifteen 

country pairs with the highest figures.  

One important evidence from the table is the leading position of the US as a key research partner for 

many European and non-European countries. Indeed, the country is present in ten country-pair 

collaborations, in both patenting and publication out of the top fifteen collaborations of our table. 

 

Table 2: Science and technology research corridors for years 2010 – 2014 

Country a Country b 
Average co-
inventorship* Country a Country b 

Average co-
authorship* 

USA Germany 3,388 USA UK 22,334 
USA UK 2,629 USA Germany 19,865 
USA Canada 2.544 USA Canada 18,687 

Germany Switzerland 1,572 USA France 13,013 
France Germany 1,397 UK Germany 11,693 
USA France 1,201 USA Italy 11,366 
USA Japan 1,171 USA Japan 10,116 
USA Switzerland 927 USA Australia 9,898 
USA Israel 804 France Germany 8,615 

Germany Austria 717 UK France 8,430 
UK Germany 679 USA Spain 8,353 

France Switzerland 641 USA Netherlands 7,930 
USA Netherlands 604 Italy UK 7,514 
USA Belgium 571 Germany Switzerland 7,221 
USA Italy 568 USA Switzerland 7,180 

* This number corresponds to the five-year average of S&T collaborations between 2010 and 2014 

 

The Chinese hs migrant figures from DIOC 10/11 and DIOC 00/01 are reported in Table 4 below. The 

US stand out as the country with the biggest intake of Chinese hs in absolute terms in both DIOC 

editions; from a total number of over 372,000 Chinese hs in the first wave to over 484,000 Chinese hs 
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in the third edition, so an increase of nearly 30%. However, this increase is smaller than that of all 

other receiving countries, where the total number of Chinese hs has more than doubled or tripled 

over the same period of time. For instance in Canada – which is the second top receiving country of 

the list – the intake of Chinese hs has gone from over 86,000 to 208,000, an increase of almost 142%. 

A glance at the columns reporting the shares of Chinese hs on the total hs population in each 

receiving country shows a similar story. The share of Chinese hs migrants over total hs from DIOC 

00/01 to DIOC 10/11 has increased in all receiving countries. Interestingly, Australia appears as the 

country with the biggest shares of Chinese hs in the total hs population with 1.43% and 3.13% in the 

first and third editions respectively. 

 

Table 3: Top fifteen receiving countries of Chinese hs migrants in DIOC 10/11 and 00/01 

DIOC 10/11 DIOC 00/01 

Country of 
destination 

Chinese hs 
immigrants 

(‘000) 

Total hs 
residents 

(‘000) 

Chinese 
share of hs 

(%) 

Country of 
destination 

Chinese hs 
immigrants 

(‘000) 

Total hs 
residents 

(‘000) 

Chinese 
share of hs 

(%) 

USA 484.2 59,088 0.82 USA 372.8 46,304 0.81 
Canada 208 9,155 2.27 Canada 86 6,320 1.36 
Australia 116.2 3,713 3.13 Japan 43.9 21,125 0.21 
UK 76.5 11,827 0.65 Australia 32 2,252 1.43 
Japan* 75.1 -------- ---- UK 11.7 6,856 0.17 
New Zealand 25.1 1,018 2.47 Germany 6.2 8,540 0.07 
Germany 22.9 11,610 0.20 France 5.3 6,305 0.08 
France 16.9 9,717 0.17 New Zealand 5 567 0.88 
Spain 7 8,514 0.08 Sweden 1.8 1,137 0.16 
Italy 4.6 4,797 0.10 Switzerland 1.7 824 0.20 
Sweden 4.6 1,575 0.29 Spain 1.4 4,266 0.03 
Switzerland 4.2 1,439 0.29 Italy 1.3 3,004 0.05 
Netherlands 3.6 2,763 0.13 Belgium 1 1,432 0.07 
Ireland 2.8 786 0.35 Austria 0.7 582 0.12 
Austria 2.0 809 0.25 Ireland 0.6 562 0.11 

*For Japan we were not able to compute total hs figures from the DIOC 10/11 data as all education levels 
for Japanese nationals were recorded as unknown. 

 

The figures for the top Indian hs receiving countries are very similar to those for the Chinese, except 

for a few cases. In Table 5, the US appear to be the top receiving country of Indian hs in absolute 

terms in both DIOC editions – from over 504,000 to nearly 975,400. In DIOC 10/11 figures, Canada 

loses to the UK its second position occupied in DIOC 00/01 – from a total Indian hs of over 101,100 to 
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230,400 for Canada and from 96,900 to 269,400 for the UK. As for the shares of Indian hs in the total 

hs population, they have increased in all countries from the first to the third DIOC edition. Canada 

and Australia are the countries with the highest shares in the first and third editions respectively – 

1.60% and 4% respectively. 

 

Table 4: Top fifteen receiving countries of Indian hs migrants in DIOC 10/11 and 00/01 

DIOC 10/11 DIOC00/01 

Country of 
destination 

Indian hs 
immigrants 

(‘000) 

Total hs 
residents 

(‘000) 

Indian 
share hs 

(in%) 
Country of 
destination 

Indian hs 
Immigrans 

(‘000) 

Total hs 
residents 

(‘000) 

Indian 
share hs 

(in%) 
USA 975.4 59,088 1.65 USA 504 46,304 1.09 
UK 269.4 11,827 2.28 Canada 101.1 6,320 1.60 
Canada 230.4 9,155 2.52 UK 96.9 6,856 1.41 
Australia 148.5 3,713 4.00 Australia 34 2,252 1.51 
New Zealand 30.7 1,018 3.01 New Zealand 5.8 567 1.02 
Germany 9.9 11,610 0.09 France 3.9 6,305 0.06 
Ireland 9.8 786 1.25 Israel 2.4 1,036 0.23 
France 8.4 9,717 0.09 Switzerland 2.4 824 0.29 
Switzerland 7.2 1,439 0.50 Japan 1.9 21 0.01 
Italy 5.6 4,797 0.12 Netherlands 1.9 1,911 0.10 
Sweden 4 1,575 0.25 Sweden 1.7 1,137 0.14 
Israel 3.7 1,531 0.24 Italy 1.6 3,004 0.05 
Netherlands 3.1 2,763 0.11 Ireland 1.5 562 0.26 
Spain 3 8,514 0.04 Belgium 1.5 1,432 0.10 
Japan* 2,9 --------- ---- Norway 1 640 0.17 

*For Japan we were not able to compute total hs figures from the DIOC 10/11 data as all education levels 
for Japanese nationals were recorded as unknown. 

 

Overall, these figures show a skewed distribution of Indian and Chinese hs migrants across countries, 

as these migrants concentrated mostly in the top four countries of the list. These distributions are 

better illustrated in the following graphs. 

In Figure 2, we see the change in the distribution of Chinese hs migrants in DIOC 10/11 and DIOC 

00/01 respectively for the OECD countries of our sample. These graphs show the biggest intakes of 

Chinese hs to be in five countries only, out of the 31 countries in our sample. These countries are the 

US, Canada, Japan, Australia and the United Kingdom, whose total share of Chinese hs accounts for 

around 90.05% and 94.99% of the total Chinese hs migrants in our sample, in DIOC 10/11 and DIOC 

00/01 respectively. However it is important to mention the differences between the two graphs, with 
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the US losing its shares of Chinese hs – from 64.80%, to 45.42% - to the benefit of other destination 

countries. In other words, Chinese hs migrants seem to find other destination countries such as 

Australia and the UK increasingly more attractive. This might be due to factors such as the loosening 

of emigration controls in China (Ortega & Peri, 2009), but also the gradual shift of immigration 

policies in some European countries like in France, away from their traditional focus on family 

reunions and asylum seeking to more hs-oriented policies (Docquier et al., 2007). 

 

Figure 2: Chinese hs migrants distribution in 31-OECD destination countries: DIOC 10/11 vs. 
DIOC 00/01 

DIOC 10/11      DIOC 00/01 

 

 

Similar remarks can be made from the figures depicting the distribution of Indian hs migrants in our 

sample of receiving countries as shown in Figure 3 below. The distribution tends to be slowly 

becoming more even from DIOC 00/01 on the right hand side to DIOC 10/11 on the left. But this 

process is seemingly confined to the group of the four biggest receiving countries; the US, Canada, 

the United Kingdom and Australia. Hence, this implies some clustering effect of the Indian hs 

diaspora in these countries. Interestingly, an important share of these Indian hs diaspora is made of 

skilled professionals, business scientists and academic elites (Docquier & Rapoport, 2012), and these 

countries seem to be more attractive to these countries. 
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Figure 3: Indian hs migrants distribution in DIOC 10/11 and DIOC 00/01 

DIOC 10/11      DIOC 00/01 

 

 

 

5 Results 
 

5.1 The effect of the Chinese and Indian hs diaspora in S&T collaborations 
 

Table 6 below reports the results from the co-inventorship regressions for Chinese and Indian hs 

diasporas for DIOC 10/11 and DIOC 00/01 respectively, with country and time fixed effect. The 

coefficient estimates are elasticities. The results for the Chinese hs diaspora are illustrated in columns 

(1) to (6) – with columns (1) to (3) showing DIOC 00/01 results and columns (4) to (6) showing those 

from DIOC 10/11 -, while columns (7) to (12) present the outcomes from the Indian hs diaspora in 

DIOC 00/01 - (7) to (9) – and DIOC 10/11 respectively - (10) to (12). For each NOHS diaspora variable 

and for each DIOC edition, we use three model specifications.  

In the baseline model we only include our main variable of interest, lnNOHSShareijkt, along with basic 

control variables. We then add the OHS migrant bilateral links variable lnOHSBShareijt to control for 

the effect of hs migrants exchanges between host countries i and j. Last, as a robustness check, we 

drop from our sample all country pairs that include the US– so to check whether it is that specific 
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country which drives our results, due to its double status as both the top hs migrants host country 

and the most recurrent partner in international R&D collaborations, within and across firms. 

From the baseline regressions for the Chinese hs variable – columns (1) and (4) –, we get different 

results for the elasticities of our main variable of interest in DIOC 00/01 and DIOC 10/11 respectively. 

Indeed, while for the first DIOC edition we get a strong positive and statistically significant result – 

1.321 –, for the second edition the coefficient value decreases to 0.285. In other words we find that, 

if we double the probability of getting Chinese migrants from a random draw of two individuals from 

two host countries total hs population, co-inventorship between these two countries will increase by 

132.1% in DIOC 00/01 and by 28.5% in DIOC 10/11. Projecting these results into our sample average 

figures (Table A2 in Appendix A) gives us the marginal effects. Our sample average probability of 

having two Chinese hs in a country-pair random draw is 0.041 in DIOC 00/01. If that number doubles 

to0.082 the induced effect will be an important raise in the average number of co-inventorships 

among country pairs to the value of 22313. By analogy, if we double the DIOC 10/11 sample average 

probability of Chinese hs from 0.987 to 1.974, this will induce a change in the average number of 

country pair co-inventorships from 72 to almost 9314. Controlling for the OHS migrant bilateral links 

variable lnOHSBShareijt in the baseline equations only modestly changes the results. As shown in 

columns (2) and (5) for the first and third DIOC editions respectively, our main coefficient remains 

positive and statistically significant but slightly drops to 1.284 and 0.269 in DIOC 00/01 and 10/11 

respectively. In parallel we get positive and significant results for the OHS migrant bilateral links 

variable - 0.991 and 0.758 respectively. Interestingly, the coefficient for the Chinese hs variable is 

stronger than the one for the OHS migrant bilateral links in the DIOC 00/01. When dropping the US as 

a destination country from our regressions, the magnitude of our main variable coefficient decreases 

to 0.950and 0.218 in first and second DIOC editions as shown in columns (3) and (6) respectively. As 

for the coefficients of the usual gravity covariates, they are in line with findings from the trade or 

migration literature except for a few cases where we get insignificant results. 

13Tables A2 in the Appendix reports the average number of country-pair co-inventorships in DIOC 00/01 for our sample to be 96. Applying a 
132.1% increase to that number we get 127 + 96 which gives 223. In general, we use this rule to get the marginal effect of each of our 
explanatory variables based on our sample mean values for each of the dependent variables. That is, we get the marginal effect in terms of 
each of our dependent variables as N(α + 1), where N is the average value of that variable in our sample and α is the coefficient estimate of  
the migration variable 
14 It is important to note that this number represents the change in the sample average co-inventorship in absolute terms and not the 
change in the average number of co-patenting. Indeed, our co-inventorship was built by counting all occurrences of country pair inventors’ 
residency in a single patent. Therefore, this change might as well capture an increase of co-inventorship within patents; or an increase of 
patents co-invented across a country-pair. 
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Two expected results to stress are the positive and significant coefficients of the variable for the 

product of total patents in each of the two countries and the variable for technological similarity in all 

model specifications. The positive and significant sign of the total patents product variable suggests 

that countries that file more patents are more likely to get involved in co-inventorship activities. 

While the result of technological similarity suggests that countries performing in technologically 

similar fields have a greater chance to engage in joint inventorship. 

The outcomes for India as an origin country are similar to those for China. The baseline model of 

DIOC 00/01 and 10/11 in columns (7) and (10) respectively return positive and significant results for 

the coefficients of our main variable of interest – 1.008and 0.298. This means, if the probability of 

getting two Indian hs from a random draw of two individuals from the total hs population of the two 

host countries doubles, the co-inventorship between these countries would increase by 100.8% in 

DIOC 00/01, and by 29.8% in DIOC 10/11.Following a similar reasoning as earlier, we translate these 

results into their marginal effect values by projecting them into our sample average figures from 

Table A2 in Appendix A. Doubling the DIOC 00/01 sample average probability of having two Indian hs 

in a country-pair random draw from 0.071 to 0.142 would induce an increase in the average co-

inventorships from 96 to nearly 193. Similarly, in DIOC 10/11 an increase in the average probability of 

Indian hs from 0.331 to 0.662 leads to an increase in the co-inventorships sample mean from 72 to 

94. When adding the OHS migrant bilateral links variable to the baseline equation, our main 

coefficient remains positive and significant as illustrated in columns (8) and (11) respectively – 1.028 

and 0.605. Removing the US as a destination country from the data doesn’t affect our results sign. 

We still get positive and significant coefficients, although their value diminishes – 0.448 and 0.249 as 

shown in columns (9) and (12) respectively. This suggests Indian hs diaspora seem to have a major 

impact on co-inventorship activities between the US and the rest of OECD countries. Other control 

variable results do not differ much from what we had for the case of China as described above. Again 

here we get positive and significant results for the estimates of the product of total patents and 

technological similarity index.  
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Table 5: Chinese and Indian hs diaspora in international co-inventorship 

Co-inventorship DIOC 00/01 CHINA DIOC 10/11 CHINA DIOC 00/01 INDIA DIOC 10/11 INDIA 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

lnNOHSShareijk 

  
1.321** 
(0.638) 

1.284** 
(0.637) 

0.950** 
(0.401) 

0.285** 
(0.126) 

0.269*** 
(0.093) 

0.218** 
(0.102) 

1.008*** 
(0.273) 

1.028*** 
(0.283) 

0.448* 
(0.260) 

0.298* 
(0.163) 

0.605*** 
(0.186) 

0.249** 
(0.118) 

lnOHSBShareij 

  

 

 
0.991*** 
(0.218) 

0.694*** 
(0.179) 

 

 
0.758*** 
(0.148) 

0.650*** 
(0.219) 

 

0.937*** 
(0.286) 

0.461*** 
(0.148) 

 

0.745*** 
(0.286) 

0.550** 
(0.227) 

Common lang. 

  

0.558*** 

(0.196) 
0.344** 
(0.170) 

0.467*** 
(0.163) 

0.469*** 
(0.099) 

0.377*** 
(0.083) 

0.434*** 
(0.136) 

0.512** 
(0.235) 

0.346 
(0.211) 

0.476** 
(0.192) 

0.609*** 
(0.191) 

0.499*** 
(0.178) 

0.361*** 
(0.1228) 

ln(distance) 

  
-0.346*** 

(0.109) 
-0.403*** 

(0.104) 
-0.371*** 

(0.070) 
-0.117 
(0.094) 

-0.095 
(0.071) 

0.093     
(0.080) 

-0.322*** 
(0.111) 

-0.348*** 
(0.106) 

-0.287*** 
(0.084) 

-0.329** 
(0.097) 

-0.239** 
(0.094) 

-0.337*** 
(0.057) 

Contiguity 

  
0.221 

(0.171) 
-0.082 
(0.196) 

0.315** 
(0.128) 

0.593*** 
(0.128) 

0.398*** 
(0.122) 

0.465*** 
(0.125) 

0.274 
(0.181) 

0.024 
(0.215) 

0.310** 
(0.139) 

0.303** 
(0.135) 

0.108 
(0.169) 

0.350*** 
(0.122) 

Colony 

  
0.431** 
(0.201) 

0.325* 
(0.179) 

0.166 
(0.202) 

-0.072 
(0.100) 

-0.148 
(0.090) 

0.225 
(0.149) 

0.170 
(0.206) 

0.045 
(0.220) 

0.022 
(0.235) 

0.205 
(0.168) 

0.085 
(0.190) 

-0.217 
(0.138) 

Tech. similarity 

  
3.400* 
(1.806) 

2.902* 
(1.715) 

2.057* 
(1.158) 

3.193*** 
(0.717) 

3.254*** 
(0.620) 

2.736*** 
(0.601) 

3.413* 
(2.022) 

3.176* 
(1.880) 

1.443 
(1.248) 

3.103** 
(1.490) 

3.011** 
(1.472) 

3.074*** 
(0.643) 

ln(GDPi*GDPj) 

  
1.296** 
(0.590) 

1.524*** 
(1.505) 

0.412 
(0.309) 

0.615 
(1.267) 

-0.619 
(0.489) 

0.830*** 
(0.310) 

1.745*** 
(0.654) 

1.834*** 
(0.616) 

0.243 
(0.219) 

2.033*** 
(0.543) 

2.340*** 
(0.615) 

0.830*** 
(0.230) 
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ln(patenti*patentj) 

  
1.094*** 
(0.152) 

1.160*** 
(0.143) 

0.640*** 
(0.093) 

1.110*** 
(0.175) 

0.985*** 
(0.063) 

0.203*** 
(0.059) 

0.759*** 
(0.088) 

0.796*** 
(0.080) 

0.520*** 
(0.069) 

0.850*** 
(0.061) 

0.803*** 
(0.047) 

0.458*** 
(0.041) 

Constant 

  
-39.26*** 

(13.28) 
-44.25*** 

(11.25) 
3.669 

(6.119) 
-30.60 
(29.87) 

-2.602 
(10.68) 

-19.96*** 
(6.649) 

43.30*** 
(13.15) 

-45.57*** 
(12.56) 

8.124*** 
(4.004) 

-53.19*** 
(11.93) 

-60.78*** 
(13.51) 

-21.33*** 
(5.072) 

Observations 465 465 435 465 465 435 465 465 435 465 465 435 

Pseudo R2 0.943 0.964 0.959 0.987 0.993 0.976 0.925 0.945 0.965 0.931 0.947 0.976 

Countries & time FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Without the US No No Yes No No Yes No No Yes No No Yes 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

We add a unit to all of the above explanatory variables before logarithmic transformation in order to account of the presence of many zeros 
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For the co-authorship dependent variable, we run similar model specifications as in the co-

inventorship variable section above. We report the results from these regressions in Table 7 below. 

First, we look at the effect of the Chinese hs diaspora in the first and second DIOC edition – columns 

(1) to (3) and (4) to (6) respectively. Then we run the same regressions again for the case of the 

Indian hs diaspora in DIOC 00/01 – (7) to (9) – and DIOC 10/11 – (10) to (12). The baseline regressions 

for both first and second DIOC editions – (1) and (4) –, yield positive and statistically significant 

estimates for the coefficients of the Chinese hs diaspora variable, with a value of 0.292 and 0.221 

respectively. This means, we find that if theprobability of having two Chinese hs from a random draw 

of two individuals from the total hs population of two host countriesdoubles, this would lead to a 

29.2% and a 22.1% increase in joint authorship between these countries in the periods covered by 

DIOC 00/01 and DIOC 10/11 respectively. In order to obtain the marginal effects, we apply the 

coefficient estimates to the mean values of our sample. In DIOC 00/01, this means an increase of the 

sample average co-authorship from 407 to 526 would come from doubling the sample average 

probability of having two Chinese hs in a country-pair random draw from 0.041 to 0.082. Similarly, in 

DIOC 10/11, doubling the sample average probability of having two Chinese hs – from of 0.987 to 

1.974 – would increase the sample mean co-authorship from 1,220 to 1,490. Moreover, these 

estimated coefficients remain positive and significant after controlling for the OHS migrant bilateral 

links lnOHSBShareijt as shownin columns (2) and (5). In DIOC 00/01 the estimate modestly drops to 

0.262, while in DIOC 10/11 that estimate is reduced by nearly half of the baseline value to 0.114. As 

for the coefficients for the OHS migrant bilateral links, we get positive and significant values of 0.566 

and 0.406 in each DIOC edition as shown in columns (2) and (5) respectively. When removing all 

country pairs involving the US, the estimates for our main explanatory variable increase to 0.954 in 

DIOC 00/01 and almost remain unchanged in DIOC 10/11 with a value of 0.111 – see columns (3) and 

(6) respectively. We also obtain positive and significant estimates for the coefficient of the OHS 

migrant bilateral links in both DIOC editions.  

As for the controls, the coefficients for the usual gravity covariates yield mitigated results in all of the 

first six columns. In general, we find positive and significant results of the coefficients for the colonial 

ties, common language and contiguity variables and a negative and significant estimate for the 

geographical distance variable in the baseline models. However, these effects disappear – except for 

the coefficient of geographical distance – in the models where we introduce the OHS migrant 

bilateral links variable lnOHSBShareijt. This implies the effect of OHS migrant bilateral links on co-

authorship suffices to absorb the effects of most of the common gravity covariates. Also, we find a 
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negative and significant coefficient of the variable for the product of GDPs of -0.219 in columns from 

(4), suggesting countries joining their efforts in co-authorship activities do not always belong to the 

same income group. Additionally, we find countries level of publications to positively impact on joint 

authorship, as shown by the positive and significant coefficient for product of publication levels in 

two countries in all model specifications. 

Findings on impact of Indian hs migrants on co-authorship are in line with those for the Chinese, but 

with minor exceptions. The results for our main variable coefficients lnNOHSShareijkt do not differ 

much from results for the Chinese hs diaspora variable in the baseline model as shown in columns (7) 

and (11) for DIOC 00/01 and 10/11 respectively – 0.246 and 0.229. We find a 100 percentage point 

increase in the Indian hs migrant diaspora would result to an increase in co-authorship by 24.6% and 

22.9% in the periods covered by first and second DIOC editions respectively. Similarly here, we use 

our sample average values to get the marginal effects. This means that, in DIOC 00/01, doubling the 

average probability of getting two Indian hs from a random draw from two host countries – from 

0.071 to 0.142 – would lead to an increase in the average co-authorship from 407 to 507. In a similar 

fashion in DIOC 10/11, if we double that same average share of two Indian hs from 0.331 to 0.662, 

this would result in an increase in the sample average co-authorship size from 1220 to 1499. When 

introducing the OHS migrant bilateral links variable lnOHSBShareijt into the baseline model, our 

regressions yield slightly weaker estimates for the Indian hs diaspora variable – 0.217 and 0.114 – in 

the first and second DIOC editions respectively – see columns (8) and (11). The estimates for the OHS 

migrant bilateral links remain positive and significant in all model specifications. Dropping the US 

from the regressions leads to an increase of the value of our main variable coefficients, 0.341 and 

0.138 in DIOC 00/01 and 10/11 as it can be seen in columns (9) and (12) respectively. Other control 

variables and common gravity covariates estimates return results which are similar to what we had 

from the Chinese hs diaspora regressions insofar that these results are mitigated in their signs and 

significance, while we always get positive and significant estimates of the variable for the product of 

publications size in all columns from (7) to (12). 
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Table 6: Chinese and Indian hs diaspora in international co-authorship 

Co-authorship    DIOC 00/01 CHINA DIOC 10/11 CHINA DIOC 00/01 INDIA DIOC 10/11 INDIA 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

lnNOHSShareijk 

 
0.292*
(0.171) 

0.262* 
(0.145) 

0.954*** 
(0.164) 

0.221*** 
(0.048) 

0.114*** 
(0.040) 

0.111*** 
(0.043) 

0.246* 
(0.147) 

0.217* 
(0.114) 

0.341* 
(0.176) 

0.229*** 
(0.060) 

0.114* 
(0.072) 

0.138** 
(0.065) 

lnOHSBShareij 

 

0.566*** 
(0.075) 

0.407*** 
(0.089)  

0.406*** 
(0.075) 

0.292*** 
(0.104)  

0.555*** 
(0.116) 

0.366*** 
(0.133)  

0.406*** 
(0.094) 

0.274** 
(0.013) 

     Common lang. 

 
0.129* 
(0.074) 

0.062 
(0.066) 

0.111 
(0.079) 

0.159*** 
(0.058) 

0.141*** 
(0.054) 

0.225*** 
(0.078) 

0.119 
(0.088) 

0.047 
(0.081) 

0.121 
(0.082) 

0.058 
(0.071) 

0.110 
(0.073) 

0.180** 
(0.074) 

ln(distance) 

 
-0.315*** 

(0.046) 
-0.309*** 

(0.026) 
-0.323*** 

(0.023) 
-0.239*** 

(0.029) 
-0.225*** 

(0.018) 
-0.226*** 

(0.021) 
-0.304*** 

(0.042) 
-0.383*** 

(0.031) 
-0.319*** 

(0.029) 
-0.269*** 

(0.022) 
-0.295*** 

(0.030) 
-0.266*** 

(0.026) 

Contiguity 

 
0.150* 
(0.080) 

-0.022 
(0.070) 

-0.061 
((0.049) 

0.179*** 
(0.059) 

0.077 
(0.053) 

0.071 
(0.051) 

0.153* 
(0.078) 

-0.102 
(0.081) 

0.055 
(0.061) 

0.140** 
(0.056) 

-0.001 
(0.060) 

0.045 
(0.054) 

Colony 

 
0.149* 
(0.088) 

0.030 
(0.071) 

0.224*** 
(0.084) 

0.108* 
(0.066) 

0.013 
(0.060) 

0.113 
(0.085) 

0.060 
(0.076) 

0.058 
(0.070) 

0.084 
(0.124) 

0.159* 
(0.081) 

0.084 
(0.068) 

0.081 
(0.093) 

ln(GDPi*GDPj) 

 
-0.109 
(0.140) 

0.018 
(0.069) 

0.012 
(0.066) 

-0.219** 
(0.089) 

-0.006 
(0.070) 

-0.044 
(0.078) 

0.170 
(0.110) 

- 0.097* 
(0.052) 

-0. 134*** 
(0.052) 

-0.246*** 
(0.068) 

-0.340** 
(0.928) 

-0.217*** 
(0.086) 

ln(pulii*publij) 0.890*** 
(0.039) 

0.835*** 
(0.027) 

0.761*** 
(0.039) 

0.807*** 
(0.017) 

0.765*** 
(0.018) 

0.744*** 
(0.035) 

0.817*** 
(0.042) 

0.937*** 
(0.031) 

0.752*** 
(0.029) 

0.767*** 
(0.024) 

0.869*** 
(0.025) 

0.645*** 
(0.035) 
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Constant 

 
-4.638* 
(2.560) 

-6.293*** 
(1.297) 

-5.194*** 
(1.329) 

-1.323 
(1.945) 

-5.168*** 
(1.454) 

-4.019*** 
(1.519) 

-9.074*** 
(2.617) 

-5.287*** 
(0.754) 

-2.103*** 
(0.990) 

0.204 
(1.443) 

0.553 
(1.781) 

1.48 
(1.651) 

Observations 465 465 435 465 465 435 465 465 435 465 465 435 

Pseudo R2 0.973 0.982 0.979 0.976 0.983 0.977 0.972 0.975 0.974 0.976 0.975 0.977 

Countries & time FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Without the US No No Yes No No Yes No No Yes No No Yes 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

We add a unit to all of the above explanatory variables before logarithmic transformation in order to account of the presence of many zeros 
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5.2 Some robustness check 

 

We check for the robustness of our results so far by means of a series of tests conducted in this 

section and in Appendix B. Here we test for whether our results might be driven by some generic 

effects from migration, regardless the skill level. Specifically, we test the hypothesis that the positive 

coefficients for our focal variables we obtained in the previous section could refer to the overall 

migration patterns, regardless of the skill level of migrants, as indeed is the case with trade. 

Additionally, this exercise allows us to discuss for potential endogeneity sources in our model – a 

parallel discussion of endogeneity is conducted in Appendix B with an instrumental variable analysis. 

In particular, one could argue that the controls we include in our model do not capture entirely the 

intensity of exchanges between each country pair, so that the estimated coefficients for our focal 

variables may be affected by a positive omitted variable bias. If this was the case, we would expect to 

get some positive effect not only from hs migration, but also from all of the other skill groups, as the 

assumed hidden effect would likely affect the entire migration flows between these two countries 

and not just hs. 

Hence, we build variables for capturing links connecting migrants in each of the non-OECD low skilled 

– ls – and medium skilled15– ms – diasporas – NOLSShareijk and NOMSShareijk respectively. We then 

proceed as in the previous section. That is, we calculate the product of the share of ls or ms 

Chinese/Indian population in the total ls or ms population of each country for pairs of countries. 

Additionally, we build OECD ls and ms migrant bilateral links variables – OLSBShareij and OMSBShareij 

respectively. We thus run regressions for each of our two dependant variables – co-inventorship and 

co-authorship–, introducing these new skill variables into our initial equations. The results we get are 

illustrated in the Table 8 below. 

For the co-inventorship regressions, the results show that controlling for Chinese or Indian ls and ms 

diasporas actually amplifies the effects of the hs variable estimates as their magnitudes significantly 

increase as compared with what we had in Table 6 above. This increase applies to all model 

specifications except for column (6) where the estimate of the Indian hs diaspora variable is smaller 

than the one we had in the baseline model. In contrast, we cannot find any significant effect of other 

skill group variables on co-inventorship. As for the OHS migrants’ bilateral links variable, its 

15Low skilled are individuals having a primary education level only while medium skilled are those having a secondary education level. 
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coefficients also increase considerably from the values we had in the baseline model in Table 6 

above. 

The co-authorship regressions in DIOC 00/01 return results from which can be drawn similar 

observations as with the co-inventorship ones: we get an increase of the estimates for the Chinese 

and Indian hs diaspora. However, this is not the case for the estimates in DIOC 10/11 whose effects 

actually diminish moderately. In parallel, we only get some positive and significant effect for the 

Indian ms diaspora estimates in DIOC 00/01 – see columns (5) and (6). The ls network estimates are 

negative in almost all columns. 
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Table 7: Other Chinese and Indian skill groups and international Co-inventorship and Co-
authorship 

 
DIOC 00/01 CHINA DIOC 10/11 CHINA DIOC 00/01 INDIA DIOC 10/11 INDIA 

Co-inventorship (1) (2) (3) (4) (5) (6) (7) (8) 

lnNOHSShareijk 
 

2.111** 
(0.903) 

1.627*** 
(0.606) 

0.530*** 
(0.184) 

0.398* 
(0.206) 

1.077*** 
(0.300) 

0.837*** 
(0.306) 

0.548*** 
(0.157) 

0.708*** 
(0.087) 

lnNOMSShareijk 
 

-1.444 
(4.408) 

1.687 
(2.950) 

0.006 
(0.260) 

-0.121 
(0.238) 

1.109 
(2.327) 

-0.369 
(2.320) 

0.850 
(0.816) 

-1.118 
(0.853) 

lnNOLSShareijk 
 

-0.432 
(0.922) 

-0.541 
(0.654) 

-0.208 
(0.146) 

-0.195 
(0.132) 

-1.152 
(1.153) 

-0.546 
(1.249) 

-0.718 
(0.522) 

0.617 
(0.567) 

lnOHSBShareij 
  1.467*** 

(0.515)  1.256*** 
(0.412)  1.695** 

(0.664)  0.934** 
(0.411) 

    
lnOMSBShareij 

  -1.142 
(1.195)  -1.362 

(1.155)  -1.531 
(1.774)  -0.341 

(1.047) 
    

lnOLSBShareij 
  0.299 

(0.588)  0.424 
(0.579)  -0.056 

(0.882)  0.146 
(0.568) 

    Co-authorship 
   

lnNOHSShareijk 
 

1.439*** 
(0.532) 

1.301*** 
(0.352) 

0.187* 
(0.110) 

0.165* 
(0.0966) 

0.269* 
(0.146) 

0.241* 
(0.133) 

0.168** 
(0.0741) 

0.106* 
(0.0640) 

 
lnNOMSShareijk 

 
-1.693 
(1.725) 

-1.606 
(1.230) 

-0.145 
(0.146) 

-0.0788 
(0.137) 

3.015*** 
(0.876) 

1.952*** 
(0.588) 

0.459 
(0.281) 

0.145 
(0.202) 

lnNOLSShareijk 
 

-1.751*** 
(0.532) 

-1.616*** 
(0.399) 

-0.154** 
(0.073) 

-0.248*** 
(0.082) 

-1.409*** 
0.470) 

-0.635** 
(0.309) 

-0.190 
(0.193) 

0.0441 
(0.166) 

lnOHSBShareij 
  0.591** 

(0.268)  0.481*** 
(0.151)  0.402* 

(0.241)  0.570*** 
(0.122) 

    
lnOMSBShareij 

  0.080 
(0.521)  -0.001 

(0.334)  0.014 
(0.454)  -0.226 

(0.301) 
    

lnOLSBShareij 
 

 
-0.154 
(0.272) 

 
-0.163 
(0.217) 

 
-0.0230 
(0.271) 

 
-0.0226 
(0.197)     

    

         Observations 465 465 465 465 465 465 465 465 
Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1.                                                                                       
N = 465 for all regressions. All regressions include the full list of covariates, countries and times fixed effect and a 
constant as shown in Table 3.6 and Table 3.7 for co-inventorship and co-authorship as dependent variables respectively. 
We add a unit to all of the above explanatory variables before logarithmic transformation in order to account of the 
presence of many zeros. 
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Another issue with our results concerns our focus of Indian and Chinese migrant, which was 

deliberately arbitrary and motivated only by the importance of these two diaspora groups. One may 

doubt of the interpretation we provide of our results, based as it is on a view of knowledge as tacit 

and of migrants’ social networks as important knowledge carrier, to the extent that, if true and 

relevant, such results ought to hold also for other diaspora groups. Hence, we replicate our baseline 

exercise with ten other NOHS diasporas, all of which belong to the top hs migrants sending countries 

to the 31 OECD countries of our sample (see the list in Table A6 in Appendix A). 

More specifically for each NOHS diaspora k among the ten, we compute the S&T collaborations 

elasticities with respect to the size of the product of NOHS migrant k shares in host countries i and j – 

NOHSShareijkt. Following once more Felbermayr et al. (2010), we run separate regressions for each 

NOHS diaspora k and in each DIOC edition. Results from these regressions are summarized in Tables 

A4 and A5 Appendix A, for each S&T collaboration variable co-inventorship and co-authorship 

respectively. In what follows, we simply report estimated elasticities through a few graphs. 

In general, we find that the positive results we got for the case of the Chinese and Indian hs 

diasporas extend to other NOHS diasporas, similar to what was found in the trade literature for 

overall migration (Felbermayr et al., 2010). Furthermore, for the diasporas shown in the below 

graphs, in most cases their effects are not significantly different one from another.  

Figure 4 below reports the point estimates obtained for each NOHS diaspora variable from separate 

regressions – co-inventorship equation – as dots at the center of the spikes. The upper part 

represents DIOC 00/01 edition and the lower part DIOC 10/11. The spikes denote the 95% confidence 

intervals of each coefficient estimate – all shown estimates are statistically significant at least at the 

1% level. The figure shows the Chinese and Indian hs migrants are not the most influential NOHS 

diasporas when it comes to co-inventorship. Indeed, the Vietnamese and Iranian hs diaspora effects 

on co-inventorship appear to be relatively higher in DIOC 00/01 and DIOC 10/11respectively –3.372 

and 3.159. Iranian and Pakistanis hs migrants are found at the second position in DIOC 00/01 and 

DIOC 10/11 respectively, while Chinese and Indian hs migrants only win a fifth and sixth position 

respectively in DIOC 00/01. The marginal effects of these NOHS migrant variables are presented in 

Table A3 in Appendix A. This table shows Algerian hs to have the highest marginal effect on co-

inventorship in DIOC 00/01 and DIOC 10/11 as in average an increase of their share in country-pair 

destination – by 0.007 and 0.008 respectively - would lead to an increase co-inventorship instances 

by 268 and 63 respectively. 
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Figure 4: Co-inventorship elasticities of different NOHS diasporas 

DIOC 00/01 

VNM00 = Vietnamese hs diaspora DIOC 00/01 - IRN00 = Iranian hs diaspora DIOC 00/01 - DZA00 = 

Algerian hs diaspora DIOC 00/01 - ROU00 = Romanian hs diaspora DIOC 00/01 - CHN00 = Chinese hs 

diaspora DIOC 00/01 - IND00 = Indian hs diaspora DIOC 00/01 - RUS00 = Russian hs diaspora DIOC 

00/01 - MAR00 = Moroccan hs diaspora DIOC 00/01 The dots represent the co-inventorship elasticities 

resulting from an increase in the NOHS diaspora k share by 1%. 

DIOC 10/11     

 

IRN10 = Iranian hs diaspora DIOC 10/11 -PAK10 = Pakistanis hs diaspora DIOC 10/11 -VNM10 = 

Vietnamese hs diaspora DIOC 10/11 -ROU10 = Romanian hs diaspora DIOC 10/11 - DZA10 = Algerian hs 

diaspora DIOC 10/11 - MAR10 = Moroccan hs diaspora DIOC 10/11 - RUS10 = Russian hs diaspora DIOC 

10/11 -IND10 = Indian hs diaspora DIOC 10/11 -CHN10 = Chinese hs diaspora DIOC 10/11The dots 

represent the co-inventorship elasticities resulting from an increase in the NOHS diaspora k share by 1%. 
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The point estimates obtained for each NOHS diaspora from separate co-authorship regressions are 

shown in Figure 5 below. Similarly to co-inventorship regressions, all the reported estimates are 

statistically significant at least at the 1% level, with DIOC 00/01 edition in the top graph and DIOC 

10/11 in the bottom one. Here again, the Chinese and Indian hs diasporas do not appear to have the 

biggest effect on co-authorship. Vietnamese hs diaspora induce the most important effect on co-

authorship in DIOC 00/01 – 0.736 – while in DIOC 10/11 Pakistanis hs diaspora seem to entail the 

strongest effect– 0.653. Table A3 in Appendix A reports the marginal effect of Vietnamese hs 

diaspora on co-authorship in DIOC 00/01, which is, if their share in country-pair destination increases 

by 0.012, co-inventorship would increase by 300. While in DIOC 10/11, the marginal effect of 

Pakistanis hs diaspora denotes an increase of their share by 0.015 induces an increase in co-

authorship by 797. 

 

Figure 5: Co-authorship elasticities of different NOHS diasporas 

DIOC 00/01 

 

VNM00 = Vietnamese hs diaspora DIOC 00/01 - MAR00 = Moroccan hs diaspora DIOC 00/01 - RUS00 = 

Russian hs diaspora DIOC 00/01 -ROU00 = Romanian hs diaspora DIOC 00/01 -CHN00 = Chinese hs 

diaspora DIOC 00/01 -IND00 = Indian hs diaspora DIOC 00/01The dots represent the co-authorship 

elasticities resulting from an increase in the NOHS diaspora k share by 1%. 
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DIOC 10/11 

 

PAK10 = Pakistanis hs diaspora DIOC 10/11 -VNM10 = Vietnamese hs diaspora DIOC 10/11 -MAR10 = 

Moroccan hs diaspora DIOC 10/11 -CHN10 = Chinese hs diaspora DIOC 10/11 -IND10 = Indian hs 

diaspora DIOC 10/11 -RUS10 = Russian hs diaspora DIOC 10/11.The dots represent the co-authorship 

elasticities resulting from an increase in the NOHS diaspora k share by 1%. 

 

6 Concluding remarks 
 

This paper aims at filling an existing gap in the hs migration literature by analysing the 

relationship between hs diasporas within specific receiving countries and S&T collaboration between 

these countries. More precisely, we have investigated the role played by two of the most influential 

non-OECD migrant groups – Chinese and Indian – on S&T collaboration across OECD destination 

countries. We have assessed two types of S&T collaborations: co-inventorship and co-authorship. 

Based on a gravity model, we have undertaken a cross-section analysis at a country-pair level, with 

our main explanatory variables capturing the potential size of social networks within each specific hs 

diaspora group. We find that both Chinese and Indian hs diasporas have a strong and positive impact 

on all our two dependent variables in both DIOC editions. Our results hold also when controlling for 

OECD hs migrant bilateral links, namely for links between the hs migrants from each pair of 

destination countries considered in our sample. In addition we find similar, and sometimes stronger 

effects after controlling for migration at two further skill levels, low and middle. This enables us to 

dismiss the possibility that our results might in fact capture some generic effects of migration in 

general, instead of some specific effects linked to hs migrants. In a further analysis, we replicate this 
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exercise for 10 of the most important non-OECD hs diasporas besides the Chinese and Indian ones. 

Our findings suggest that although the latter are the most influential in absolute terms, there are 

other hs diasporas with positive and significant effects on S&T collaboration. In particular, we found 

comparable effects for the Iranian, Pakistani and Vietnamese hs diasporas. 

Overall, our results hold after several robustness tests, suggesting a causality effect of the presence 

of hs diasporas on S&T collaboration among host countries. These results point to the importance of 

maintaining and strengthening linkages within hs diasporas abroad or internationally across 

destination countries. These linkages have the potential to favor knowledge exchange between 

destination countries through similar mechanisms as the ones suggested by the trade literature, such 

as lowering transaction costs and reducing informal barriers. 

However, since our analysis was limited to a reduced list of hs diasporas within specific host 

countries we should refrain ourselves to generalize our results. Therefore, one interesting extension 

to this paper would be to conduct a similar analysis for the case of hs diasporas from developing 

countries within non-OECD countries destination countries – like for instance from Africa or 

developing countries in general. The proposed extension is relevant to the extent that South-South 

level of analysis is scant in this literature. Furthermore, it would be an important contribution to shift 

the attention from the ‘brain drain’ narrative that has been at the core of the debate on South-North 

hs migration debate towards the ‘brain gain’ potential of South-South hs migration
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Appendix A – Some tables 

 
Table A1: Detailed migration data sources by country of destination. 

DIOC 00/01 DIOC 10/11 
COUNTRY SOURCE COUNTRY SOURCE 
Australia Census, 2001 Australia Census, 2011 
Austria Census, 2001 Austria European Labour Force Survey 2010/11 
Belgium ESEG, 2001 Belgium Census, 2011 
Canada Census, 2001 Canada National Household Survey (NHS) 2011 
Chile Census, 2002 Chile The National Socio-Economic Survey, 2011 
Czech Republic Census, 2001 Czech Republic Census, 2011 
Denmark Register, 2002 Denmark Population Register 2011 
Estonia Census, 2000 Estonia Census, 2011 
Finland Register, 12/2000 Finland Population Register 2010 
France Census, 1999 France Census, 2011 

Germany 
LFS, 1998-2002, 
2005 Germany Micro Census, 2011 

Greece Census, 2001 Greece Census, 2011 
Hungary Census, 2001 Hungary Census, 2011 
Ireland Census, 2002 Ireland Census, 2011 
Israel LFS, 2001 Israel Labour Force Survey 2011 
Italy Census, 2001 Italy Census, 2011 
Japan Census, 2000 Japan Census, 2010 
Luxembourg Census, 2001 Luxembourg Census, 2011 
Mexico Census, 2000 Mexico Census, 2010 
Netherlands LFS, 1998-2002 Netherlands Census, 2011 
New Zealand Census, 2001 New Zealand Census, 2013 
Norway Registers, 12/2003 Norway Population Register 2011 
Poland Census, 2001 Poland Census, 2011 
Portugal Census, 2001 Portugal Census, 2011 
Slovakia Census, 2001 Slovakia Census, 2011 
Slovenia Census, 2002 Slovenia Census, 2011 
Spain Census, 2000 Spain Census, 2011 
Sweden Registers, 12/2003 Sweden Population Register 2010 
Switzerland Census, 2000 Switzerland European Labour Force Survey 2010/11 

United Kingdom Census, 2001 
United 
Kingdom Census, 2011 

USA Census, 2000 USA American Community Survey 2007-2011 
Notes: ESEG: Enquête socio-économique générale; LFS: Labour force survey. 

Sources : DIOC 2010/11 methodology & DIOC 2000/01 methodology. 
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Table A2: Descriptive statistics 

           

 
DIOC 00/01 DIOC 10/11 

Variable N Mean Std. Dev. Min Max N Mean Std. Dev. Min Max 

 
                               OECD DESTINATION COUNTRIES 

           Co-inventorship 465 96 403.495 0 4928 465 72 279.75 0 3388 
Co-authorship 465 407 980.492 0 9254 465 1220 2377.304 2 22334 
R&D cooperation 465 212 505.732 0 5028 406 158 368.168 0 3055 
Hs bilateral shares 465 0.092 0.653 0 9.684 465 0.089 0.527 0 7.294 

                             CHINA 
Hs shares 465 0.041 0.151 0 1.943 465 0.987 6.817 0 96.74 

                               INDIA 
Hs shares 465 0.071 0.265   0 2.414 465 0.331 1.198 0 12.046 

                               RUSSIA 
Hs shares 465 0.727 8.222 0 174.300 465 0.618 4.203 0 86.259 

                               ROMANIA 
Hs shares 465 0.078 0.372 0 6.484 465 0.126 0.322 0 3.548 

                               VIETNAM 
Hs shares 465 0.012 0.041 0 0.442 465 0.027 0.108 0 1.522 

                                IRAN 
Hs shares 465 0.021 0.049 0 0.429 465 0.034 0.069 0 0.665 

                               MOROCCO 
Hs shares 465 0.034 0.167 0 2.600 465 0.044 0.163 0 1.956 

                               PAKISTAN 
Hs shares 465 0.004 0.015 0 0.207 465 0.015 0.051 0 0.626 

                               ALGERIA 
Hs shares 465 0.007 0.041 0 0.445 465 0.008 0.039 0 0.478 

 

 
Table A3: Marginal effects of co-inventorship and co-authorship 

 China India Russia Romania Iran Morocco Pakistan Vietnam Algeria 
DIOC 00/01 

 
∆Hs 
shares 

0.041 0.071 0.727 0.078 0.021 0.034 0.004 0.012 0.007 

∆Co-inv. 127 97 78 136 303 60 ----- 324 268 
∆Co-aut. 119 100 147 121 ----- 152 ----- 300 ----- 
 DIOC 10/11 

 
∆Hs 
shares 

0.987 0.331 0.618 0.126 0.034 0.044 0.015 0.027 0.008 

∆Co-inv. 21 22 60 76 160 61 117 86 63 
∆Co-aut. 270 279 245 ----- ----- 365 797 550 ----- 
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Table A4: Other NOHS diaspora co-inventorship elasticities 

Co-
inventorship DIOC 00/01 RUSSIA DIOC 10/11 RUSSIA DIOC 00/01 ROMANIA DIOC 10/11 ROMANIA 

VARIABLES (1)      (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

lnNOHSShareijk 0.808*** 
(0.299) 

0.626*** 
(0.235) 

0.422*** 
(0.156) 

0.830*** 
(0.274) 

0.530*** 
(0.202) 

0.605*** 
(0.227) 

1.414** 
(0.695) 

1.122* 
(0.672) 

1.012* 
(0.609) 

1.057** 
(0.493) 

0.883** 
(0.446) 

0.993** 
(0.465) 

 lnOHSBShareij 

 

0.948*** 
(0.182) 

0.569*** 
(0.179) 

 

0.776*** 
(0.139) 

0.513** 
(0.224) 

 

0.799*** 
(0.147) 

0.661*** 
(0.179) 

 

0.656*** 
(0.138) 

0.562*** 
(0.214) 

     Constant -59.51*** 
(11.42) 

-50.70*** 
(2.684) 

9.127** 
(3.624) 

-2.960 
(2.294) 

-2.775 
(4.166) 

7.908* 
(4.239) 

-4.334 
(3.626) 

-8.539*** 
(3.061) 

1.908 
(4.869) 

-10.52*** 
(2.873) 

-34.86*** 
(3.349) 

-5.532 
(3.861) 

 Observations 465 465 435 465 465 435 465 465 435 465 465 435 

Pseudo R2 0.964 0.981 0.970 0.989 0.994 0.982 0.986 0.990 0.969 0.987 0.992 0.978 

 

DIOC 00/01 PHILIPPINES DIOC 10/11 PHILIPPINES DIOC 00/01 VIETNAM DIOC 10/11 VIETNAM 

                          

lnNOHSShareijk -0.343 
(0.373) 

-0.413 
(0.294) 

0.138 
(0.449) 

-0.172 
(0.188) 

0.274 
(0.167) 

-0.037 
(0.120) 

3.372** 
(1.311) 

3.428** 
(1.423) 

2.533** 
(1.104) 

1.192** 
(0.571) 

0.530     
(0.573) 

-0.274 
(0.469) 

 lnOHSBShareij 

 

0.847*** 
(0.151) 

0.796*** 
(0.171) 

 

0.649*** 
(0.155) 

0.608** 
(0.208) 

 

1.172*** 
(0.298) 

0.669*** 
(0.164) 

 

0.800*** 
(0.149) 

0.676*** 
(0.210) 

     Constant 20.26** 
(8.664) 

1.075   
(6.362) 

-1.036 
(5.509) 

8.126 
(25.70) 

-64.67*** 
(24.73) 

6.878  
(9.152) 

-51.82** 
(22.44) 

-34.89 
(26.04) 

5.104 
(4.572) 

-61.50*** 
(19.35) 

-67.14*** 
(20.13) 

-0.650 
(7.072) 

 Observations 461 461 431 461 461 431 461 461 431 461 461 431 
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Pseudo R2 0.987 0.991 0.967 0.986 0.991 0.976 0.934 0.948 0.969 0.987 0.993 0.973 

 

DIOC 00/01 IRAN DIOC 10/11 IRAN DIOC 00/01 MOROCCO DIOC 10/11 MOROCCO 

                          

lnNOHSShareijk 3.159*** 
(1.062) 

3.313*** 
(0.955) 

2.568* 
(1.356) 

2.224*** 
(0.679) 

2.619*** 
(0.866) 

1.749** 
(0.763) 

0.628** 
(0.303) 

0.466* 
(0.273) 

0.519* 
(0.282) 

0.851*** 
(0.240) 

0.877*** 
(0.223) 

0.786*** 
(0.231) 

 lnOHSBShareij 

 

0.841*** 
(0.152) 

0.707*** 
(0.168) 

 

0.566*** 
(0.177) 

0.611*** 
(0.209) 

 

0.778*** 
(0.141) 

0.668*** 
(0.164) 

 

0.373*** 
(0.127) 

0.586*** 
(0.207) 

     Constant -49.72*** 
(11.50) 

-51.73*** 
(10.16) 

15.85*** 
(5.040) 

-76.97*** 
(13.58) 

-81.83*** 
(13.96) 

12.95*** 
(3.760) 

-5.557 
(3.842) 

-7.444** 
(3.194) 

-0.041 
(3.678) 

-12.95*** 
(3.117) 

-24.69*** 
(3.322) 

-6.583*** 
(2.495) 

 Observations 464 464 434 464 464 434 463      463 433 463 463 433 

Pseudo R2 0.985 0.990 0.969 0.987 0.990 0.977 0.987      0.990 0.971 0.990 0.988 0.976 

 

DIOC 00/01 PAKISTAN DIOC 10/11 PAKISTAN DIOC 00/01 COLOMBIA DIOC 10/11 COLOMBIA 

                          

lnNOHSShareijk -0.204 
(1.436) 

-1.227 
(1.575) 

-0.642 
(1.295) 

1.621*** 
(0.429) 

0.896** 
(0.384) 

1.041*** 
(0.383) 

-3.414 
(4.748) 

-1.635 
(4.524) 

-12.74 
(9.329) 

3.013 
(3.003) 

-0.741 
(2.459) 

-0.927 
(3.295) 

 lnOHSBShareij 

 

0.827*** 
(0.148) 

0.697*** 
(0.166) 

 

0.730*** 
(0.148) 

0.580*** 
(0.211) 

 

0.596*** 
(0.190) 

0.828*** 
(0.286) 

 
0.203 (0.274) 

1.004*** 
(0.359) 

     Constant -30.31** 
(15.37) 

-33.98** 
(14.27) 

10.52*** 
(3.753) 

-33.66* 
(20.31) 

-34.13* 
(20.09) 

7.602* 
(4.151) 

-49.28*** 
(11.24) 

-48.73*** 
(11.07) 

9.249** 
(4.594) 

-24.31* 
(13.50) 

-38.79** 
(18.95) 

-17.15 
(11.72) 

 Observations 464 464 434 464 464 434 465 465 436 465 465 436 

Pseudo R2 0.986 0.990 0.968 0.988 0.993 0.977 0.987 0.988 0.991 0.972 0.927 0.919 

48 

 



 

 

DIOC 00/01 CUBA DIOC 10/11 CUBA DIOC 00/01 ALGERIA DIOC 10/11 ALGERIA 

                          

lnNOHSShareijk -2.569     
(6.168) 

-0.603 
(6.007) 

-4.509 
(32.81) 

-0.067 
(4.307) 

0.360 
(4.008) 

10.25 
(15.18) 

2.793*** 
(0.599) 

2.435*** 
(0.536) 

2.126*** 
(0.528) 

0.881* 
(0.492) 

0.459   
(0.391) 

0.347 
(0.562) 

 lnOHSBShareij 

 

0.620*** 
(0.176) 

1.165*** 
(0.313) 

 

0.746*** 
(0.185) 

0.773* 
(0.443) 

 

0.930*** 
(0.166) 

0.725*** 
(0.166) 

 

0.822*** 
(0.154) 

0.663*** 
(0.210) 

     Constant -74.60*** 

(25.40) 

-72.92*** 

(25.35) 

-3.747 

(6.389) 

-50.75 

(51.26) 

-48.88 

(48.68) 

-8.186 

(8.360) 

-100.4*** 

(13.13) 

-99.67*** 

(11.06) 
0.104 

(4.298) 

-9.685** 

(4.561) 

-13.09** 

(5.642) 

-4.794 

(3.305) 

 Observations 465 465 435 465 465 435 465 465 435 465 465 435 

Pseudo R2 0.988 0.989 0.974 0.964 0.973 0.949 0.972 0.981 0.971 0.988 0.993 0.976 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A5: Other NOHS diaspora co-authorship elasticities 

Co-authorship DIOC 00/01 RUSSIA DIOC 10/11 RUSSIA DIOC 00/01 ROMANIA DIOC 10/11 ROMANIA 

 VARIABLES (1) (2) (3) (4) (5) (6) (7) (8) (9)      (10) (11) (12) 

                          

lnNOHSShareijk 0.360*** 

(0.085) 

0.282*** 

(0.076) 

0.231*** 

(0.087) 

0.201* 

(0.116) 

0.166* 

(0.097) 

0.192* 

(0.105) 

0.297* 

(0.160) 

0.240* 

(0.135) 

0.362** 

(0.144) 

0.136 

(0.197) 

0.0441 

(0.170) 

0.0602 

(0.139) 

 lnOHSBShareij 

 

0.520*** 

(0.080) 

0.383*** 

(0.099)  

0.449*** 

(0.075) 

0.316*** 

(0.113)  

0.576*** 

(0.098) 

0.466*** 

(0.096)  

0.473*** 

(0.076) 

0.332*** 

(0.108) 

     Constant -8.055*** 

(1.410) 

-7.842*** 

(1.368) 

-6.186*** 

(1.305) 

-7.531*** 

(2.385) 

-6.274** 

(2.625) 

-2.403 

(1.960) 

-9.094*** 

(0.805) 

-9.317*** 

(0.816) 

-8.480*** 

(1.763) 

-9.690*** 

(2.544) 

-8.707*** 

(2.365) 

-3.357** 

(1.374) 

 Observations 465 465 435 465 465 435 465 465 435 465 465 435 

Pseudo R2 0.975 0.981 0.977 0.973 0.982 0.980 0.972 0.977 0.976 0.972 0.982 0.979 

 

DIOC 00/01 PHILIPPINES DIOC 10/11 PHILIPPINES DIOC 00/01 VIETNAM DIOC 10/11 VIETNAM 

                          

lnNOHSShareijk -0.0318 

(0.158) 

-0.0758 

(0.155) 

0.572*** 

(0.153) 

0.0574 

(0.058) 

-0.0176 

(0.051) 

-0.00563 

(0.047) 

0.736* 

(0.443) 

0.806** 

(0.390) 

1.584*** 

(0.400) 

0.451** 

(0.220) 

0.324* 

(0.190) 

0.174 

(0.223) 

 lnOHSBShareij 

 

0.594*** 

(0.092) 

0.475*** 

(0.092)  

0.477*** 

(0.079) 

0.398*** 

(0.097)  

0.626*** 

(0.089) 

0.507*** 

(0.093)  

0.445*** 

(0.077) 

0.342*** 

(0.107) 

     Constant -9.783*** -10.30*** -7.663*** -10.34*** -9.017*** -5.312*** -8.265*** -6.859*** -7.480*** -9.768*** -5.314** -8.397*** 
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(2.630) (2.625) (2.139) (2.282) (2.124) (1.567) (0.834) (0.788) (2.183) (2.376) (2.066) (1.923) 

Observations 461 461 431 461 461 431 461 461 431 461 461 431 

Pseudo R2 0.973 0.980 0.975 0.970 0.980 0.976 0.959 0.973 0.976 0.970 0.983 0.979 

 

DIOC 00/01 IRAN DIOC 10/11 IRAN DIOC 00/01 MOROCCO DIOC 10/11 MOROCCO 

                          

lnNOHSShareijk -0.124 

(0.718) 

-0.323 

(0.671) 

0.238 

(0.501) 

0.464 

(0.420) 

0.433 

(0.383) 

0.821** 

(0.387) 

0.373** 

(0.176) 

0.285* 

(0.154) 

0.306** 

(0.145) 

0.299** 

(0.135) 

0.261** 

(0.129) 

0.325** 

(0.137) 

 lnOHSBShareij 

 

0.594*** 

(0.090) 

0.489*** 

(0.096)  

0.471*** 

(0.073) 

0.406*** 

(0.097)  

0.548*** 

(0.079) 

0.419*** 

(0.103)  

0.366*** 

(0.084) 

0.249** 

(0.115) 

     Constant -9.929*** 

(2.621) 

-10.67*** 

(2.682) 

-7.437*** 

(2.177) 

-10.51*** 

(2.285) 

-8.974*** 

(2.161) 

-4.923*** 

(1.623) 

-9.556*** 

(0.764) 

-9.346*** 

(0.677) 

-6.438*** 

(0.865) 

-11.60*** 

(1.873) 

-11.52*** 

(1.805) 

-7.650*** 

(1.226) 

 Observations 464 464 434 464 464 434 463 463 433 463 463 433 

Pseudo R2 0.973 0.979 0.975 0.970 0.979 0.976 0.975 0.983 0.975 0.968 0.975 0.973 

 

DIOC 00/01 PAKISTAN DIOC 10/11 PAKISTAN DIOC 00/01 COLOMBIA DIOC 10/11 COLOMBIA 

                          

lnNOHSShareijk 0.356 

(0.994) 

-0.892 

(1.204) 

-0.844 

(0.520) 

0.653* 

(0.356) 

0.160 

(0.244) 

-0.0436 

(0.210) 

-3.692 

(3.519) 

-1.548 

(3.302) 

6.128 

(3.886) 

-1.441 

(1.134) 

-1.506 

(0.924) 

-0.639 

(0.789) 

 lnOHSBShareij 

 

0.589*** 

(0.075) 

0.460*** 

(0.091)  

0.454*** 

(0.070) 

0.329*** 

(0.101)  

0.485*** 

(0.082) 

0.399*** 

(0.102)  

0.292*** 

(0.075) 

0.183 

(0.120) 
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Constant -7.136*** 

(1.513) 

-6.228*** 

(1.303) 

-5.010*** 

(1.316) 

-6.987*** 

(1.656) 

-5.889*** 

(1.463) 

-4.678*** 

(1.474) 

-13.44*** 

(1.246) 

-12.28*** 

(1.071) 

-10.42*** 

(1.042) 

-6.811*** 

(2.427) 

-13.76*** 

(2.639) 

-8.230*** 

(2.884) 

 Observations 464 464 434 464 464 434 465 465 436 465 465 436 

Pseudo R2 0.975 0.983 0.978 0.974 0.983 0.977 0.980 0.983 0.989 0.982 0.984 0.982 

 

DIOC 00/01 CUBA DIOC 10/11 CUBA DIOC 00/01 ALGERIA DIOC 10/11 ALGERIA 

                          

lnNOHSShareijk -4.172 

(3.157) 

-2.218 

(3.029) 

28.50*** 

(9.023) 

-1.496 

(0.984) 

-0.878 

(0.884) 

14.63*** 

(4.790) 

0.403 

(0.440) 

0.554 

(0.471) 

0.179 

(0.353) 

-0.0754 

(0.362) 

-0.0714 

(0.392) 

0.0555 

(0.346) 

 lnOHSBShareij 

 

0.439*** 

(0.095) 

0.431*** 

(0.107)  

0.271*** 

(0.089) 

0.220* 

(0.128)  

0.580*** 

(0.079) 

0.482*** 

(0.101)  

0.324*** 

(0.102) 

0.388*** 

(0.123) 

     Constant -11.10*** 

(1.690) 

-10.59*** 

(1.741) 

-10.93*** 

(1.332) 

-11.57*** 

(2.502) 

-10.64*** 

(2.414) 

-12.02*** 

(2.637) 

-4.515** 

(2.254) 

-4.869** 

(2.112) 

-4.811** 

(2.253) 

-8.117*** 

(1.936) 

-7.551*** 

(1.738) 

-3.220** 

(1.409) 

 Observations 465 465 435 465 465 435 465 465 435 465 465 435 

Pseudo R2 0.967 0.972 0.988 0.976 0.979 0.973 0.975 0.983 0.978 0.972 0.975 0.975 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A6: Emigrant population 15+ in the OECD in 2010/11 by country origin 

COUNTRY OF 
ORIGIN ISO 3 

Emigrant population  

(‘000) 

Highly educated emigrant  

population(‘000) 

ALGERIA DZA 1,504 306 

CHINA CHN 3,862 1,655 

COLOMBIA COL 1,217 365 

CUBA CUB 1,205 345 

INDIA IND 3,441 2,080 

IRAN IRN 845 424 

MOROCCO MAR 2,630 392 

PAKISTAN PAK 1,088 378 

PHILIPPINES PHL 2,854 1,417 

ROMANIA ROU 2,643 483 

RUSSIA RUS 1,953 660 

VIETNAM VNM 1,879 524 

Source: DIOC 2010/11 http://www.oecd.org/els/mig/dioc.htm. 
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Appendix B – IV strategy 

 

We examine the effect of Chinese and Indian hs migrants on co-inventorship and co-authorship 

after treatment for potential endogeneity through instrumental variable analysis. Drawing from 

(Miguelez, 2016), we use two instrumental variables: the size of the 1960 migrant group k in 

destination countries i and j (Özden et al., 2011) and the 1990 ls migrant group k in destination 

countries i and j  (Docquier et al., 2009). We build the 1960 diaspora links for each specific migrant 

group k as the product of the 1960 migrant stocks within each destination country pair. The use of 

1960 size is based upon two assumptions. On one hand, it is assumed that past immigration patterns 

to a specific destination strongly determine current immigration stocks and future flows in general. 

This in turn fuelled by network mechanisms, impacts on hs migration. While on the other hand, there 

should be no correlation between 1960 immigration stocks and current countries S&T collaboration 

as these immigration stocks record immigration flows from before the 1960s – a period of mass 

reconstruction within most OECD countries with a higher demand for less skilled labour. The second 

instrument is built as the product of the 1990 ls migrant group k stocks for each destination country 

pair. It represents a more contemporary variable given the period covered by our analysis. Again, 

here we assume past ls immigration to be determinant for current hs immigration stocks through 

networks operating within migrant communities, but also through training and education that ls 

migrants or their descendants might acquire at the destination country. On the contrary, there 

should be no correlation between past ls immigration and current countries S&T collaboration since 

in general there is no direct use of ls labour in S&T activities. 

In Table B1 below, we show results from the GMM estimations of the PPML (Windmeijer & Santos 

Silva, 1997) for each dependent variable – co-inventorship and co-authorship – and for the Chinese 

and Indian hs migrants separately. A glance at the first column table values gives us an overview of 

the strength of our instruments. In columns (1) and (2), we see from the F-test statistics – which are 

10.96 and 10.67 for DIOC editions 00/01 and 10/11 respectively – that the chosen instruments 

cannot be considered as weak. The Hansen J statistics for model specification test are reported at the 

bottom of columns (3) to (6). In all cases, our models seem not to exhibit any misspecification or 

over-identification issue. In general, the results suggest by omitting to account for endogeneity, we 

risk underestimating the real effect of hs migration on S&T collaboration as the estimates for each of 

the two hs diasporas considerably increase and remain significant as compared with results from the 

baseline models.  
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Table B1: GMM estimates with instrumented Chinese and Indian hs diasporas 

CHINA First-stage 
GMM 

 Co-inventorship 
GMM  

Co-authorship 

 
 DIOC 00/01  DIOC 10/11 DIOC 00/01 

DIOC 
10/11 DIOC 00/01 DIOC 10/11 

VARIABLES (1) (2) (3) (4) (5) (6) 
lnNOHSShareijk 

  

2.489***  
(0.796) 

0.539*** 
(0.191) 

0.402*  
(0.212) 

0.313*** 
(0.102) 

 lnNOSize60ijk 0.004*** 
(0.001) 

0.029*** 
(0.008) 

 
 

    
lnNOLSSize90ijk  
 

 
0.003*** 
(0.001) 

0.024*** 
(0.008) 

    Constant 0.317***  
(0.0495) 

0.400**  
(0.203) 

-19.05 
(14.86) 

-5.794 
(4.691) 

-0.761 
(1.116) 

-5.980*** 
(1.208) 

 F-test 10.14 20.18 
    p-value 0.000 0.000 
    Hansen's J chi2 

  
1.608 10.062 9.191 9.760 

p-value 
  

0.658 0.122 0.163 0.135 

INDIA 
  lnNOHSShareijk 

  

1.901***  
(0.389) 

0.653***  
(0.140) 

0.580***  
(0.130) 

0.449***  
(0.096) 

 lnNOSize60ijk 0.018*** 
(0.003) 

0.032***  
(0.007) 

 
 

 
 

   lnNOLSSize90ijk  
0.005* 
(0.003) 

 
0.014** 
(0.006) 

    

     Constant -0.274*** 
(0.074) 

-0.492*** 
(0.152) 

6.537*  
(3.561) 

3.077 
(2.805) 

-8.950*** 
(1.005) 

-5.266*** 
(1.156) 

 F-test 10.96 10.67 
    p-value 0.000 0.000 
    Hansen's J chi2 

  
15.413 11.310 12.662 9.154 

p-value 
  

0.118 0.418 0.316 0.165 
Robust standard errors in parentheses         
*** p<0.01, ** p<0.05, * p<0. 
We add a unit to all of the above explanatory variables before logarithmic transformation in order to account of  
the presence of many zeros. All regressions include the full list of covariates or controls, countries and times  
fixed effect and a constant. Total observations are N = 465.
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Appendix C – Exploring R&D cooperation 

 

In an extension of our paper, we investigate each of our focal NOHS diaspora effect on one 

important S&T collaboration variable which is R&D collaboration. Unlike co-inventorship and co-

authorship which entail formal output from S&T collaboration, R&D cooperation captures the initial 

collaborative process leading to S&T production. Therefore, R&D cooperation stands more as an 

input measure. This thus makes R&D cooperation an imperfect or remote proxy of collaboration. 

However, R&D cooperation networks are broader to the extent they reflect at the same time basic 

and applied knowledge (Lata et al., 2012). Although, there remains a risk of capturing joint R&D 

efforts that will fail to result to an innovation or a scientific production. Yet the knowledge 

externalities to the involved partners, that occur during the collaboration process is non negligible. 

More importantly, the R&D cooperation variable points to collaborations decided at an 

organizational level. This point marks one of the key difference between this variable and the two 

other dependent variables from a collaboration incentive point of view – since co-inventorship and 

co-authorship are rather done at an individual level. Therefore, performing this exercise would help 

us getting a better understanding of the mechanisms behind findings from the co-inventorship and 

co-authorship analysis. That is, it will help us drawing a comparison between company or institution-

related effects – from R&D cooperation – against individual attached effects – co-inventorship and 

co-authorship. 

Our data source for R&D cooperation is the EU Framework Programme for Research and 

Technological Development (FP). Between 1984 and 2013 there have been seven FP waves, but due 

to our explanatory variable data constraint, we only consider the last three ones (FP5, FP6 and FP7). 

The FP database reports all R&D alliances and joint ventures that have been made under the auspice 

of the FP at an international level. Entities taking part of such alliances are individuals but mostly 

firms from the private sector, universities and other public institutions from the European Union (EU) 

and also from the rest of the world. To compute the R&D cooperation dependent variable, we 

proceed similarly as we did for the co-inventorship dependent variables. We perform the absolute 

counting of the number of co-partners in a joint venture, per country pair, per year as illustrated in 

the tables C1 and C2 below for a sample of two projects registered under the FP5: 
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C.1 Chinese and Indian hs links impacts on international R&D cooperation 

 

In Table C3 below, we present the results from the same model specifications as with the co-

inventorship and co-authorship dependent variables for explaining R&D cooperation with Chinese 

and Indian hs diasporas alternatively.  

The first column illustrates the results from the baseline model in DIOC 00/01 with the Chinese hs 

diaspora variable as the main explanatory variable. We find a significant estimate of 1.245 for this 

variable. This result means if we double the sample probability of getting two Chinese hs from a 

random draw of two individuals from the total hs population of two host countries, the size of their 

                                                           

Ctry1 

 

Ctry2 

 Year 

R&D  

cooperation FP 

DE ES 2000 2 5 

DE FR 2000 1 5 

DE IT 2000 2 5 

DE SE 2000 3 5 

DE IL 2000 1 5 

ES FR 2000 2 5 

ES IT 2000 2 5 

ES SE 2000 4 5 

FR IT 2000 1 5 

FR SE 2000 2 5 

IT SE 2000 3 5 

IL IT 2000 1 5 

IL SE 2000 1 5 

 

Table C2: Sample of R&D projects under 
the FP5 

Project id Start Date 

Contractor 

 Country FP 

51424 01/02/00 

DE; ES; ES; FR;  

IT; SE; SE FP5 

51426 01/02/00 DE; IL; IT; SE FP5 

 

Table C1:  Counting of country pairs R&D 
cooperation 
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R&D cooperation would increase by of 124.5%. The marginal effects are computed using our sample 

average values for each of these variables. Therefore, an increase of the average country-pair 

Chinese hs share from 0.041 to a value of 0.082 would result to an increase in the R&D cooperation 

average value from 212 to the value of 476. Interestingly, we also find a similar positive effect of the 

estimate for the technological similarity variable – a value of 1.227. In sharp contrast, the estimate 

for the product of R&D capacity in two countries does not give conclusive results as it is not 

significant. As for the common gravity covariates, we don’t find any effect of their estimates except 

for the distance which is negative and significant. The second column shows the results from the 

baseline model regression with one additional variable denoting the OHS migrant bilateral links. As 

shown in column (2), the estimate for the Chinese hs diaspora just moderately increases to 1.300 and 

remains strong, while the estimate for the OHS migrant bilateral links is positive but not significant. 

However, the US seems to account for a major part of the effect of the Chinese hs diaspora in DIOC 

00/01 as the strength of this variable estimate drops significantly when removing all observations 

with that country, as shown in column (3). Results from DIOC 10/11 only slightly differ from DIOC 

00/01 results as described earlier. Indeed, from the baseline model in column (4) we find a strong 

estimate of 0.444 of the coefficient for the Chinese hs diaspora variable. That is, doubling the 

probability of getting two Chinese hs from a random draw of two individuals from two host 

countrieswould induce a raise in the country pair R&D cooperation by 44.4%. The marginal effect of 

this explanatory variable is derived from its sample mean value and the R&D cooperation one which 

are 0.987 and 138 respectively. So if this Chinese hs share doubles to 1.974, there would be a raise of 

R&D cooperation to 199. Interestingly, when adding the OHS migrant bilateral links variable in the 

baseline regression we get a significant estimate of 0.176 of this variable’s coefficient, while the 

estimate for our main dependent variable nearly remains unchanged – see column (5). In columns (6) 

we see the US as a destination country accounts for all the effect of the OHS bilateral links variable as 

its coefficient loses its significance.   

In contrast with the results we have for the case China, our results fail to find any impact of Indian hs 

diaspora on R&D cooperation in both first and second DIOC editions.  
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Table C3: Chinese and Indian hs diaspora in international R&D cooperation 

R&D cooperation DIOC 00/01 CHINA DIOC 10/11 CHINA DIOC 00/01 INDIA DIOC 10/11 INDIA 

Variables (1) (2) (3) (4) (5) (6)   (7)   (8)   (9) (10)  (11)    (12) 

lnNOHSShareijk 

  
1.245*** 
(0.397) 

1.300*** 
(0.395) 

0.910* 
(0.537) 

0.444*** 
(0.138) 

0.422*** 
(0.133) 

0.378*** 
(0.116) 

-0.231 
(0.175) 

-0.254 
(0.182) 

-0.508 
(0.344) 

0.040 
(0.182) 

0.043 
(0.185) 

0.074 
(0.090) 

lnOHSBShareij 

 

0.038 
(0.062) 

-0.014 
(0.080) 

 

0.176** 
(0.077) 

-0.008 
(0.172) 

 

0.058 
(0.060) 

-0.123 
(0.079) 

 

-0.109 
(0.185) 

0.149* 
(0.078) 

Common lang. 
0.099 

(0.077) 
0.015 

(0.051) 
0.115 

(0.101) 
0.118 

(0.104) 
-0.025 
(0.041) 

0.147 
(0.143) 

0.028 
(0.042) 

0.008 
(0.046) 

0.338*** 
(0.108) 

0.015 
(0.101) 

0.037 
(0.108) 

0.013 
(0.040) 

ln(distance) 
-0.209*** 

(0.033) 
-0.223*** 

(0.029) 
-0.204*** 

(0.031) 
-0.167*** 

(0.038) 
-0.183*** 

(0.030) 
-0.153*** 

(0.036) 
-0.225*** 

(0.029) 
-0.220*** 

(0.030) 
-0.156*** 

(0.076) 
-0.367*** 

(0.080) 
-0.369*** 

(0.081) 
-0.184*** 

(0.030) 

Contiguity 

0.024 

(0.034) 
0.025 

(0.032) 
0.030 

(0.035) 
0.009 

(0.040) 
0.006 

(0.030) 
0.011 

(0.040) 
0.028 

(0.032) 
0.024 

(0.032) 
-0.005 
(0.090) 

-0.141 
(0.105) 

-0.130 
(0.105) 

-0.002 
(0.032) 

Colony 
-0.059 
(0.060) 

-0.033 
(0.051) 

-0.075 
(0.056) 

-0.106** 
(0.052) 

-0.079* 
(0.044) 

-0.067* 
(0.038) 

0.003 
(0.049) 

-0.014 
(0.051) 

-0.259** 
(0.116) 

-0.297* 
(0.167) 

-0.302* 
(0.173) 

-0.048 
(0.047) 

ln(RnDi*RnDj) 
0.027 

(0.026) 
0.018 

(0.028) 
0.005 

(0.016) 
0.083* 
(0.048) 

0.097** 
(0.043) 

0.024 
(0.033) 

0.016 

(0.025) 
0.015 

(0.025) 
0.198*** 
(0.023) 

0.102*** 
(0.038) 

0.100*** 
(0.034) 

0.062*** 
(0.016) 

Tech. similarity 
1.227*** 
(0.458) 

0.780*** 
(0.243) 

1.279*** 
(0.482) 

0.772** 
(0.346) 

0.278* 
(0.149) 

0.754* 
(0.449) 

0.877*** 
(0.250) 

0.857*** 
(0.247) 

7.286*** 
(0.730) 

3.538*** 
(0.531) 

3.600*** 
(0.541) 

0.195 
(0.156) 

Constant 
2.125*** 
(0.401) 

2.297*** 
(0.333) 

2.058*** 
(0.385) 

1.890*** 
(0.345) 

1.855*** 
(0.302) 

1.785*** 
(0.341) 

4.302*** 
(0.397) 

4.267*** 
(0.398) 

-0.206 
(0.881) 

4.219*** 
(0.976) 

4.215*** 
(0.976) 

4.537*** 
(0.415) 
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Observations 465 465 435 406 406 378 465 465 435 406 406 378 

Pseudo R2 0.995 0.995 0.995 0.994 0.996 0.994 0.995 0.996 0.965 0.948 0.949 0.996 

Countries & time FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Without the US No No Yes No No Yes No No Yes No No Yes 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

We add a unit to all of the above explanatory variables before logarithmic transformation in order to account of the presence of many zeros 
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C.2 Other NOHS diasporas R&D cooperation elasticities 

 

We run regressions for our baseline model for the top 10 most important NOHS diasporas within 

OECD. In Figure C1 below, we present the point estimates from separate R&D cooperation 

regressions obtained for each NOHS diaspora variables. Since we only find statistically significant 

estimates at least at the 1% level for two NOHS diasporas in DIOC 00/01 and four NOHS diasporas in 

DIOC 10/11- see Table C4 below –, we show the two DIOC editions in a single graph. Those point 

estimates represent elasticity effects. Pakistanis hs migrants are shown as the most influential hs 

diasporas in DIOC 10/11 in terms of their effect on R&D cooperation – 3.332 –, followed by 

Vietnamese hs diaspora at the second position. 

 

Figure C1: R&D cooperation elasticities of different NOHS diasporas 

DIOC 00/01 and DIOC 10/11 

 

PAK10 = Pakistanis hs diaspora DIOC 10/11 -VNM10 = Vietnamese hs diaspora DIOC 10/11 - CHN00 = 

Chinese hs diaspora DIOC 00/01 -CHN10 = Chinese hs diaspora DIOC 10/11 -ROU00 = Romanian hs 

diaspora DIOC 00/01 -RUS10 = Russian hs diaspora DIOC 10/11 The dots represent the R&D cooperation 

elasticities resulting from an increase in the NOHS diaspora k share by 1%. 

 

Overall, we get positive significant results for only few cases out of the 12 initial NOHS diasporas we 

have investigated. These results point to the nature of this dependent variable which is more 
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representative of incentives or decisions to collaborate taken at an institutional level. Indeed, joint 

collaborations within the FP are likely to be initiated under an organizational setting and not by 

individuals. It is therefore unlikely that hs migrant exchanges which rather originate from hs migrants 

themselves, would have any significant effect on this variable. 
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Table C4: Other NOHS diaspora impact on R&D cooperation 

R&D cooperation DIOC 00/01 RUSSIA DIOC 10/11 RUSSIA DIOC 00/01 ROMANIA DIOC 10/11 ROMANIA 

Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

lnNOHSShareijk 
-0.270 
(0.193) 

-0.196 
(0.148) 

-0.0768 
(0.115) 

0.104** 
(0.0477) 

0.0764* 
(0.0419) 

0.0854* 
(0.0494) 

0.429* 
(0.233) 

0.666*** 
(0.238) 

0.849*** 
(0.252) 

0.323 
(0.283) 

0.365 
(0.302) 

1.293*** 
(0.271) 

 lnOHSBShareij 

 
-0.087 
(0.063) 

-0.066 
(0.093)  

0.146* 
(0.075) 

0.139* 
(0.078)  

-0.024 
(0.095) 

-0.113 
(0.081)  

-0.142 
(0.204) 

-0.004 
(0.166) 

     Constant 
3.467*** 
(0.884) 

5.149*** 
(0.797) 

3.729*** 
(0.575) 

4.738*** 
(0.363) 

4.749*** 
(0.362) 

5.203*** 
(0.383) 

3.647*** 
(0.779) 

3.676*** 
(0.798) 

0.0537 
(0.871) 

3.761*** 
(0.863) 

3.731*** 
(0.861) 

2.506*** 
(0.946) 

 Observations 465 465 435 406 406 378 465 465 435 406 406 378 

Pseudo R2 0.987 0.992 0.993 0.996 0.996 0.996 0.957 0.963 0.973 0.947 0.948 0.959 

 

DIOC 00/01 PHILIPPINES DIOC 10/11 PHILIPPINES DIOC 00/01 VIETNAM DIOC 10/11 VIETNAM 

lnNOHSShareijk 
-0.044 
(0.382) 

-0.086 
(0.387) 

-0.395 
(0.417) 

0.125 
(0.133) 

0.123 
(0.132) 

0.178 
(0.110) 

-0.280 
(1.167) 

-0.284 
(1.086) 

-0.359 
(1.105) 

1.944*** 
(0.539) 

1.924*** 
(0.545) 

1.635*** 
(0.360) 

 lnOHSBShareij 

 

0.043 

(0.063) 

0.062 

(0.062)  

0.184** 

(0.080) 

0.160** 

(0.080)  

-0.097 

(0.062) 

-0.058 

(0.083)  

-0.111 

(0.113) 

0.128 

(0.080) 

     Constant 2.302*** 

(0.486) 

2.278*** 

(0.487) 

3.994*** 

(0.352) 

3.189*** 

(0.454) 

3.129*** 

(0.457) 

3.858*** 

(0.349) 

3.961*** 

(0.497) 

4.519*** 

(0.652) 

1.246 

(0.967) 

3.180*** 

(0.476) 

3.176*** 

(0.474) 

5.941*** 

(0.388) 

 Observations 461 461 431 402 402 374 461 461 431 402 402 374 
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Pseudo R2 0.995 0.995 0.996 0.996 0.996 0.996 0.992 0.992 0.979 0.992 0.992 0.996 

 

DIOC 00/01 IRAN DIOC 10/11 IRAN DIOC 00/01 MOROCCO DIOC 10/11 MOROCCO 

lnNOHSShareijk 0.669 

(0.509) 

0.667 

(0.508) 

0.798* 

(0.449) 

0.428 

(0.482) 

0.422 

(0.481) 

0.720* 

(0.424) 

0.123 

(0.141) 

0.121 

(0.140) 

0.128 

(0.133) 

-0.036 

(0.091) 

-0.041 

(0.089) 

-0.011 

(0.084) 

 lnOHSBShareij 

 

-0.056 

(0.087) 

-0.062 

(0.092)  

0.058 

(0.132) 

0.025 

(0.148)  

-0.050 

(0.083) 

-0.058 

(0.090)  

0.084 

(0.128) 

0.043 

(0.150) 

     Constant 4.364*** 

(0.940) 

4.371*** 

(0.938) 

3.351*** 

(0.549) 

4.179*** 

(1.071) 

4.185*** 

(1.072) 

2.535*** 

(0.463) 

4.723*** 

(0.889) 

4.728*** 

(0.887) 

3.587*** 

(0.521) 

4.519*** 

(0.956) 

4.532*** 

(0.958) 

2.836*** 

(0.406) 

 Observations 464 464 434 405 405 377 463 463 433 404 404 376 

Pseudo R2 0.992 0.992 0.993 0.994 0.994 0.994 0.992 0.992 0.992 0.994 0.994 0.994 

 

DIOC 00/01 PAKISTAN DIOC 10/11 PAKISTAN DIOC 00/01 COLOMBIA DIOC 10/11 COLOMBIA 

lnNOHSShareijk 
0.389 

(1.083) 
0.634 

(1.122) 
0.631 

(1.163) 
3.332*** 
(1.173) 

3.234*** 
(1.125) 

2.484** 
(1.094) 

-0.851 
(1.415) 

-0.895 
(1.417) 

0.891 
(1.413) 

-0.583 
(0.373) 

-0.575 
(0.376) 

0.037 
(0.753) 

  

  

 

-0.036 

 

 

 

 

 

 

 

0.180** 

 

 

0.163** 

 

 

 

0.003 

 

 

0.014 

 

 

 

0.023 

 

 

-0.246 

      Constant 4.237*** 

(0.586) 

4.248*** 

(0.589) 

6.145*** 

(0.530) 

4.373*** 

(0.401) 

4.369*** 

(0.405) 

6.044*** 

(0.379) 

2.704*** 

(0.341) 

2.715*** 

(0.343) 

2.309*** 

(0.398) 

2.376*** 

(0.353) 

2.369*** 

(0.356) 

3.039*** 

(1.105) 

 Observations 464 464 434 405 40
 

377 465 465 436 406 406 379 

Pseudo R2 0.994 0.994 0.994 0.996 0.9
 

0.996 0.996 0.996 0.996 0.997 0.997 0.950 
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DIOC 00/01 CUBA DIOC 10/11 CUBA DIOC 00/01 ALGERIA DIOC 10/11 ALGERIA 

lnNOHSShareijk -5.756 

(4.099) 

-5.403 

(4.086) 

-5.081 

(6.855) 

-0.546 

(2.263) 

-0.004 

(2.008) 

2.950 

(2.443) 

0.120 

(0.374) 

0.108 

(0.376) 

0.096 

(0.381) 

0.024 

(0.320) 

-0.169 

(0.415) 

-0.045 

(0.326) 

 lnOHSBShareij 

 

0.040 

(0.129) 

0.065 

(0.133)  

0.212 

(0.174) 

0.200 

(0.179)  

-0.020 

(0.078) 

-0.021 

(0.081)  

0.081 

(0.127) 

0.165** 

(0.083) 

     Constant 3.116*** 

(0.934) 

3.115*** 

(0.936) 

3.131*** 

(1.070) 

2.005*** 

(0.673) 

2.404*** 

(0.421) 

2.401*** 

(0.509) 

4.203*** 

(0.584) 

4.210*** 

(0.589) 

5.875*** 

(0.531) 

3.765*** 

(0.439) 

4.948*** 

(0.976) 

5.231*** 

(0.380) 

 Observations 465 465 435 406 406 380 465 465 435 406 406 378 

Pseudo R2 0.972 0.972 0.972 0.958 0.982 0.982 0.994 0.994 0.993 0.995 0.994 0.996 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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	1 Introduction0F(
	A growing literature has been dealing with the role of highly skilled – hs – international migrants as a channel of knowledge exchange and circulation across countries and regions. This literature has exploited the underlying idea that sharing a commo...
	We observe, however, that there is no reason to presume that social interactions between same-origin migrants ought to be bound to the countries of destination or within the origin-destination axis. In fact, hs diaspora members might have a higher pro...
	We thus intend to fill the existing gap in the literature by assessing the impact on collaboration in innovative/knowledge activities of two large hs diasporas – Chinese and Indian. We refer to Science & Technology (S&T) collaboration for a large samp...
	The rest of the paper is organized as followed: in section 2 we present a review of the literature, in section 3 we briefly discuss key definitions, while in section 4 we develop our methodology. In section 5 we discuss our results, and finally in the...

	2 Literature review
	2.1 Migration, social networks and innovation
	Traditional studies on international migration have been conducted either as part of development economics or within the framework of labour economics. The origins of this approach can be traced back to basic neoclassical models establishing a potenti...
	In parallel, the original neoclassical models also stand as the basic framework to the growing body of theoretical and empirical literature that has explored the role of migrants in favouring transactions between countries. This literature has emphasi...
	There has been extensive work on the role played by migrants in boosting bilateral trade (Dunlevy, 2006; Felbermayr et al., 2010; Herander & Saavedra, 2005). Most of these studies use gravity models to assess the pro-trade impact of direct migrant con...
	An interesting development of the literature on migration and trade has explored the role of what we will refer to as indirect migrant connections, which connect minorities from the same origin country across different destinations (Felbermayr et al.,...
	Linking migration to innovation or international knowledge diffusion has long been considered challenging until the recent development of new global-scale micro data from a variety of sources. This has resulted in an increasing amount of empirical pro...
	A study by (Miguelez, 2016) stands out as a good illustration of this triple advantage of patent data. The author uses inventor data from PCT (Patent Cooperation Treaty) patent records issued by the World International Patent Organization (WIPO). He i...
	In the migration and innovation literature in general, most empirical studies have focused on questions related to the role played by hs diasporas in the diffusion of knowledge to their origin countries (Kerr, 2008) or in enhancing innovation within e...

	2.2 Science and technology (S&T) collaborations
	Bibliometric and patent data have been some of the most widely used data to help investigating collaboration patterns both across individuals – e.g. Scientists, authors and inventors –, institutions, and at a more global scale across countries or regi...
	Overall, there has been an increasing tendency to international collaborations over the past years worldwide and in OECD countries in particular (Guellec & de la Potterie, 2001). This is due to factors such as massive funding, an increasing mobility o...
	In general firms are the leading players in R&D networks formation or collaboration agreements (De Backer & Basri, 2008). Consequently, studies on the determinants of the globalization of knowledge and technology have long been confined to the firm le...
	Yet, patent data have been increasingly used in various studies on the determinants of international collaboration in innovation. For instance, (Guellec & de la Potterie, 2001) study the determinants of internationalisation of knowledge at the country...
	In general, S&T collaborations – mainly joint publications and joint patents as the ones that are easily traceable with more comprehensive data – have been positively associated with knowledge production and dissemination. For instance, there is a gre...
	All in all, the above theoretical and empirical literature review reveals although hs migration has been the topic of a large empirical and theoretical amount of work, linking it to international collaboration in knowledge is a new approach with sever...


	3  Key definitions
	Before going further into analysis, we need to introduce the key definitions we will use in the present study. We make a distinction between general definitions – those derived from the migration literature – and specific definitions – which we have e...
	In general, by “migrants” we refer to individuals residing outside their countries of origin at a given point of time. In turn, the migration literature alternatively defines the country of origin according to three non-mutually exclusive criteria: na...
	Secondly, drawing from the conceptual definition of the United Nations Educational, Scientific and Cultural Organization (UNESCO) and the OECD Frascati Manual, we identify highly-skilled migrants on the basis of their educational attainment level. Mor...
	Given the research objectives of this paper, we adopt the following key defintions, as illustrated by Figure 1. By non-OECD hs (NOHS) diaspora – migrants from countries 1 and 2 in our illustration –, we mean all hs migrants whose country of origin doe...

	Figure 1: NOHS diasporas Vs. OHS migrant bilateral links.
	Besides, we define S&T collaborations the joint efforts of groups of organisations in performing R&D activities (Lata et al., 2012). Here we explore two types of S&T collaborations at an international dimension; co-inventorship and co-authorship.
	4 Methodology
	4.1 Empirical approach
	For assessing the contribution of NOHS diasporas to international collaboration in S&T, we use a gravity model, which explains the intensity of interaction between two elements with both their individual characteristics and mutual distance. In social ...
	Our analysis takes place at the country pair level, as follows:
	(1)
	Where
	Both in the trade or migration literature, due to the presence of many zeros in the dependent variable the multiplicative form of the gravity equation is often transformed into its logarithmic form before being regressed with an Ordinary Least Square ...
	(2)
	We add a unit to all explanatory variables in order to correct for the zero values in the natural logarithmic transformation. Following (Felbermayr et al., 2010), we run cross-section regressions for each period t.
	In further model specifications, we introduce the OHS migrant bilateral links variable – OHSBShareijkt – in the baseline model in order to control for the migration effects from OHS migrants themselves. This variable is the product of the percentage o...

	4.2 Data
	We consider as destinations 31 OECD member countries (see Table A1 in Appendix A) out of 35, as of 20173F . They account for the largest share of cross-border flows of R&D worldwide (De Backer & Basri, 2008) and include the top five hs migrants host c...
	Our observations are country pairs. For the dependent variable – cross-country scientific and technology collaboration – we consider two alternative proxies: co-inventorship and co-authorship. Each of them captures different features of the phenomenon...
	4.2.1 Dependent variables
	We define co-inventorship by considering inventors collaboration on a single patent.  This helps capturing the overall joint inventorship between countries, regardless of the different standing of partners. This implies that co-inventors may or may no...
	We compute the co-inventorship variable from raw data. In particular, we use the February 2015 version of the OECD REGPAT database, which covers patent applications to the European Patent Office (EPO) – as derived from PatStat, the Worldwide Patent St...
	Our co-authorship variable measures the extent of collaboration for scientific or basic knowledge production purposes. Publication data cover a wider range of fields than patent data. Hence, the co-authorship variable stands as a broader scope proxy f...

	4.2.2 Explanatory variables and controls
	In order to track the NOHS diasporas, we need information on hs migrants from China and India to OECD destination countries. Additionally, we need data on the bilateral hs migration between OECD countries so to compute the OHS migrant bilateral links ...
	Hence, we use the first and third editions of the OECD-DIOC database (Database on Immigrants in OECD Countries; 2000/01, 2010/11)7F , which assembles information from various national sources on the stock of immigrants for each of the OECD destination...
	Immigrants are mostly identified on the basis of their place of birth8F . Additionally, DIOC reports information on the migrants skill level, as proxied by their educational attainments. We consider as highly skilled all the individuals who have compl...
	The NOHS diaspora variable, our focal explanatory variable, is computed as below:
	(3)
	where Hikt and Hjkt are the hs migrants population from country k – with k equals either to China or India – respectively in OECD countries i and j at time t, while Hit and Hjt  are the total hs population in the same countries at the same time.
	The OHS migrant bilateral links variable is computed as followed:
	(4)
	where Hijt and Hjit are respectively the total hs migrant populations from countries i in at time t, and vice versa.
	Our main controls consist of a set of dyadic and country-specific variables that account for the effect of other factors affecting the intensity S&T collaboration.
	At a dyadic level, we control for the physical and cultural distance between country pairs with several variables from the ‘Centre d’Etudes Prospectives et d’Informations Internationales’ (CEPII)9F . First, we consider two variables for physical dista...
	where fih stands for the share of patents of technological class h – according to 30-class reclassification of IPC codes10F  - of country i, and  fjh the share of patents of technological class h of country j. Values of the index close to the unity in...
	At the country level, we add technological masses – which in the gravity model help testing for attraction level between both countries – that control for countries specific characteristics in terms of science and technology intensity or capability. F...
	Last but not the least, we control for economic masses by adding the product of the five-year averages of GDPs for the countries in each pair of countries i and j.
	Tables 2 Variables definition


	4.3 Descriptive statistics
	Based on the 31 OECD receiving countries in our sample, we have 465 observations per DIOC edition (DIOC 00/01 and 10/11) and per immigrants’ country of origin (Chine and India).
	Table 3 below depicts the top fifteen S&T collaboration corridors between 2010 and 2014. More precisely, it shows the five-years averages of co-inventorship and co-authorship for the fifteen country pairs with the highest figures.
	One important evidence from the table is the leading position of the US as a key research partner for many European and non-European countries. Indeed, the country is present in ten country-pair collaborations, in both patenting and publication out of...



	OHS migrant bilateral links
	Table 2: Science and technology research corridors for years 2010 – 2014
	The Chinese hs migrant figures from DIOC 10/11 and DIOC 00/01 are reported in Table 4 below. The US stand out as the country with the biggest intake of Chinese hs in absolute terms in both DIOC editions; from a total number of over 372,000 Chinese hs ...
	The figures for the top Indian hs receiving countries are very similar to those for the Chinese, except for a few cases. In Table 5, the US appear to be the top receiving country of Indian hs in absolute terms in both DIOC editions – from over 504,000...
	Overall, these figures show a skewed distribution of Indian and Chinese hs migrants across countries, as these migrants concentrated mostly in the top four countries of the list. These distributions are better illustrated in the following graphs.
	In Figure 2, we see the change in the distribution of Chinese hs migrants in DIOC 10/11 and DIOC 00/01 respectively for the OECD countries of our sample. These graphs show the biggest intakes of Chinese hs to be in five countries only, out of the 31 c...

	DIOC 10/11      DIOC 00/01
	Similar remarks can be made from the figures depicting the distribution of Indian hs migrants in our sample of receiving countries as shown in Figure 3 below. The distribution tends to be slowly becoming more even from DIOC 00/01 on the right hand sid...

	Figure 3: Indian hs migrants distribution in DIOC 10/11 and DIOC 00/01
	DIOC 10/11      DIOC 00/01
	5 Results
	5.1 The effect of the Chinese and Indian hs diaspora in S&T collaborations
	Table 6 below reports the results from the co-inventorship regressions for Chinese and Indian hs diasporas for DIOC 10/11 and DIOC 00/01 respectively, with country and time fixed effect. The coefficient estimates are elasticities. The results for the ...
	In the baseline model we only include our main variable of interest, lnNOHSShareijkt, along with basic control variables. We then add the OHS migrant bilateral links variable lnOHSBShareijt to control for the effect of hs migrants exchanges between ho...
	From the baseline regressions for the Chinese hs variable – columns (1) and (4) –, we get different results for the elasticities of our main variable of interest in DIOC 00/01 and DIOC 10/11 respectively. Indeed, while for the first DIOC edition we ge...
	Two expected results to stress are the positive and significant coefficients of the variable for the product of total patents in each of the two countries and the variable for technological similarity in all model specifications. The positive and sign...
	The outcomes for India as an origin country are similar to those for China. The baseline model of DIOC 00/01 and 10/11 in columns (7) and (10) respectively return positive and significant results for the coefficients of our main variable of interest –...
	We add a unit to all of the above explanatory variables before logarithmic transformation in order to account of the presence of many zeros
	For the co-authorship dependent variable, we run similar model specifications as in the co-inventorship variable section above. We report the results from these regressions in Table 7 below. First, we look at the effect of the Chinese hs diaspora in t...
	As for the controls, the coefficients for the usual gravity covariates yield mitigated results in all of the first six columns. In general, we find positive and significant results of the coefficients for the colonial ties, common language and contigu...
	Findings on impact of Indian hs migrants on co-authorship are in line with those for the Chinese, but with minor exceptions. The results for our main variable coefficients lnNOHSShareijkt do not differ much from results for the Chinese hs diaspora var...
	We add a unit to all of the above explanatory variables before logarithmic transformation in order to account of the presence of many zeros

	5.2 Some robustness check
	We check for the robustness of our results so far by means of a series of tests conducted in this section and in Appendix B. Here we test for whether our results might be driven by some generic effects from migration, regardless the skill level. Speci...
	Hence, we build variables for capturing links connecting migrants in each of the non-OECD low skilled – ls – and medium skilled15F – ms – diasporas – NOLSShareijk and NOMSShareijk respectively. We then proceed as in the previous section. That is, we c...
	For the co-inventorship regressions, the results show that controlling for Chinese or Indian ls and ms diasporas actually amplifies the effects of the hs variable estimates as their magnitudes significantly increase as compared with what we had in Tab...
	The co-authorship regressions in DIOC 00/01 return results from which can be drawn similar observations as with the co-inventorship ones: we get an increase of the estimates for the Chinese and Indian hs diaspora. However, this is not the case for the...
	Another issue with our results concerns our focus of Indian and Chinese migrant, which was deliberately arbitrary and motivated only by the importance of these two diaspora groups. One may doubt of the interpretation we provide of our results, based a...
	More specifically for each NOHS diaspora k among the ten, we compute the S&T collaborations elasticities with respect to the size of the product of NOHS migrant k shares in host countries i and j – NOHSShareijkt. Following once more Felbermayr et al. ...
	In general, we find that the positive results we got for the case of the Chinese and Indian hs diasporas extend to other NOHS diasporas, similar to what was found in the trade literature for overall migration (Felbermayr et al., 2010). Furthermore, fo...
	Figure 4 below reports the point estimates obtained for each NOHS diaspora variable from separate regressions – co-inventorship equation – as dots at the center of the spikes. The upper part represents DIOC 00/01 edition and the lower part DIOC 10/11....



	DIOC 00/01
	VNM00 = Vietnamese hs diaspora DIOC 00/01 - IRN00 = Iranian hs diaspora DIOC 00/01 - DZA00 = Algerian hs diaspora DIOC 00/01 - ROU00 = Romanian hs diaspora DIOC 00/01 - CHN00 = Chinese hs diaspora DIOC 00/01 - IND00 = Indian hs diaspora DIOC 00/01 - R...

	DIOC 10/11
	IRN10 = Iranian hs diaspora DIOC 10/11 -PAK10 = Pakistanis hs diaspora DIOC 10/11 -VNM10 = Vietnamese hs diaspora DIOC 10/11 -ROU10 = Romanian hs diaspora DIOC 10/11 - DZA10 = Algerian hs diaspora DIOC 10/11 - MAR10 = Moroccan hs diaspora DIOC 10/11 -...
	The point estimates obtained for each NOHS diaspora from separate co-authorship regressions are shown in Figure 5 below. Similarly to co-inventorship regressions, all the reported estimates are statistically significant at least at the 1% level, with ...

	Figure 5: Co-authorship elasticities of different NOHS diasporas
	DIOC 00/01
	VNM00 = Vietnamese hs diaspora DIOC 00/01 - MAR00 = Moroccan hs diaspora DIOC 00/01 - RUS00 = Russian hs diaspora DIOC 00/01 -ROU00 = Romanian hs diaspora DIOC 00/01 -CHN00 = Chinese hs diaspora DIOC 00/01 -IND00 = Indian hs diaspora DIOC 00/01The dot...

	DIOC 10/11
	PAK10 = Pakistanis hs diaspora DIOC 10/11 -VNM10 = Vietnamese hs diaspora DIOC 10/11 -MAR10 = Moroccan hs diaspora DIOC 10/11 -CHN10 = Chinese hs diaspora DIOC 10/11 -IND10 = Indian hs diaspora DIOC 10/11 -RUS10 = Russian hs diaspora DIOC 10/11.The do...
	6 Concluding remarks
	This paper aims at filling an existing gap in the hs migration literature by analysing the relationship between hs diasporas within specific receiving countries and S&T collaboration between these countries. More precisely, we have investigated the ro...
	Overall, our results hold after several robustness tests, suggesting a causality effect of the presence of hs diasporas on S&T collaboration among host countries. These results point to the importance of maintaining and strengthening linkages within h...
	However, since our analysis was limited to a reduced list of hs diasporas within specific host countries we should refrain ourselves to generalize our results. Therefore, one interesting extension to this paper would be to conduct a similar analysis f...
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	Appendix A – Some tables

	Table A2: Descriptive statistics
	Table A3: Marginal effects of co-inventorship and co-authorship
	Table A4: Other NOHS diaspora co-inventorship elasticities
	Table A5: Other NOHS diaspora co-authorship elasticities
	Table A6: Emigrant population 15+ in the OECD in 2010/11 by country origin
	Source: DIOC 2010/11 http://www.oecd.org/els/mig/dioc.htm.
	Appendix B – IV strategy
	We examine the effect of Chinese and Indian hs migrants on co-inventorship and co-authorship after treatment for potential endogeneity through instrumental variable analysis. Drawing from (Miguelez, 2016), we use two instrumental variables: the size o...
	In Table B1 below, we show results from the GMM estimations of the PPML (Windmeijer & Santos Silva, 1997) for each dependent variable – co-inventorship and co-authorship – and for the Chinese and Indian hs migrants separately. A glance at the first co...


	Table B1: GMM estimates with instrumented Chinese and Indian hs diasporas
	Appendix C – Exploring R&D cooperation
	In an extension of our paper, we investigate each of our focal NOHS diaspora effect on one important S&T collaboration variable which is R&D collaboration. Unlike co-inventorship and co-authorship which entail formal output from S&T collaboration, R&D...
	Our data source for R&D cooperation is the EU Framework Programme for Research and Technological Development (FP). Between 1984 and 2013 there have been seven FP waves, but due to our explanatory variable data constraint, we only consider the last thr...


	C.1 Chinese and Indian hs links impacts on international R&D cooperation
	In Table C3 below, we present the results from the same model specifications as with the co-inventorship and co-authorship dependent variables for explaining R&D cooperation with Chinese and Indian hs diasporas alternatively.
	The first column illustrates the results from the baseline model in DIOC 00/01 with the Chinese hs diaspora variable as the main explanatory variable. We find a significant estimate of 1.245 for this variable. This result means if we double the sample...
	In contrast with the results we have for the case China, our results fail to find any impact of Indian hs diaspora on R&D cooperation in both first and second DIOC editions.

	Table C1:  Counting of country pairs R&D cooperation
	C.2 Other NOHS diasporas R&D cooperation elasticities
	We run regressions for our baseline model for the top 10 most important NOHS diasporas within OECD. In Figure C1 below, we present the point estimates from separate R&D cooperation regressions obtained for each NOHS diaspora variables. Since we only f...

	Figure C1: R&D cooperation elasticities of different NOHS diasporas
	DIOC 00/01 and DIOC 10/11
	PAK10 = Pakistanis hs diaspora DIOC 10/11 -VNM10 = Vietnamese hs diaspora DIOC 10/11 - CHN00 = Chinese hs diaspora DIOC 00/01 -CHN10 = Chinese hs diaspora DIOC 10/11 -ROU00 = Romanian hs diaspora DIOC 00/01 -RUS10 = Russian hs diaspora DIOC 10/11 The ...
	Overall, we get positive significant results for only few cases out of the 12 initial NOHS diasporas we have investigated. These results point to the nature of this dependent variable which is more representative of incentives or decisions to collabor...
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