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1 DMotivation and research question

Return migration represents an important share of present-day total migration
flows'. Despite the absence of official statistics, cohort analysis of national
census data suggests that, for destination countries such as Germany, the UK,
and the US, the estimated rates of return after 20 years of permanence abroad
vary between 20% and 80%, with much variation due to heterogeneity of sending-
receiving country pairs, years of entry, and the skill level of migrants. Return
rate after 5 years, which may be affected by students’ migration, is significant
too (Dustmann and Weiss 2007, Gundel and Peters 2008, Mayr and Peri 2008).

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



The same references we just cited suggest that the highly educated migrants’
rate of return is generally higher than average, although the interaction with
the conditions of the home economy is once again crucial. To put it differ-
ently, return migrants appear in general to be positively selected according to
education and their home country’s conditions. This basic evidence questions
prevailing economic theories, as it seems at odds with classic migration mod-
els, which mostly posit skill-based negative selection, as they associate return
migration to lack of economic success or integration in the host country (Bor-
jas and Bratsberg, 1996). Evidence and models can be reconciled by observing
that while positive self-selection cuts across general levels of education, negative
self-selection can still occur within each category. Some evidence in this sense is
provided by Gaulé (2014). We contribute to this line of research by proposing
to examine a specific professional category of migrants, namely inventors, whose
level of education is generally high and at the same time exhibit non-negligible
rates of return.

The issue of positive vs negative self-selection, and its connection to educa-
tion levels, is not only theoretically interesting, but also politically relevant, as
returnee scientists, engineers, and other professionals may have a special role
in the science and technology systems of their home country. In this respect,
a representative study is the one by Kahn and MacGarvie (2012), who find
that returnee scientists from the US have more US-based co-authors than non-
migrants, thus contributing to keep their home science system in touch with
the US one. Similar findings are obtained by Jonkers and Tijssen (2008) and
Jonkers and Cruz-Castro (2013), respectively for samples of Chinese and Argen-
tinean scholars, and Baruffaldi and Landoni (2012) for a survey of 497 foreign
researchers in Italy and Portugal. As for Scellato et al. (2015), based on a large
survey of scientific authors, they find that foreign-born in selected OECD coun-
tries have larger collaboration networks than natives; and that large networks
always include contacts in both the home countries and with fellow migrants to
other destination countries.

Notice however that this type of studies tend not to say much on self-
selection, which they tend to consider more as a source of endogeneity problems,
to be weeded out by means of quasi-experimental research designs, than a topic
of interest?.

We propose instead to focus precisely on the determinants of highly skilled
migrants’ return decision, based on an extensive dataset that combines inven-
tors’ data, derived from patent documentation, with curricular information ex-
tracted from LinkedIn profiles. In particular, we propose to test whether re-
turnee inventors are positively self-selected based on two measures of skill:

1. education (in particular, post-graduate vs graduate education)
2. experience (as measured by the stock of patents filed, after controlling for
age).

2For example, Kahn and MacGarvie (2012) concentrate on return scientists who took their
PhD or postdoc in the US thanks to a Fulbright scholarship, which requires its beneficiaries
to return home upon completion of their studies.




In what follows, we describe the data (section 2) and some preliminary results
(section 3).

2 Data

Our database is the result of data-linkage between USPTO patent and inven-
tor data gathered from Patentsview (http://www.patentsview.org/web/) and
biographical information extracted from a large number of LinkedIn profiles.
Patentsview is a data repository and data visualization tool recently made avail-
able by the USPTO, which provides disambiguated data on inventors of USPTO
granted patents from 1975 onward. LinkedIn, a well-known social networking
system, reports a very large number of users’ public profiles that include in-
formation on the users’ educational curricula and careers (name and possibly
locations of education institutions and employer), thereby allowing to trace (re-
turn) migration with a scale and degree of precision unmatched by other sources
of data. While subject to a number of limitations®, LinkedIn represents an un-
paralleled source of information on the international mobility of individuals,
both as students and as workers. For the purposes of the proposed paper, we
extracted all the patents granted to the 178 largest US public firms in the ICT
industry?, from 1975 to 2016. For each company we identified the inventors of
its patents using Patentsview, for a total of 262,849 distinct individuals.

We then proceeded to the ethnic analysis of such inventors’ names and sur-
names, based on Global Name Recognition, a name search technology produced
by IBM (from now on, IBM-GNR) and adapted to our purposes by Breschi et al.
(2017). This allowed us to identify inventors of presumed Indian origin (from
now on, Indian inventors), for a total of 24,017 individuals, representing 9.1% of
all inventors employed by companies in our sample. Each Indian inventor was
then matched to one LinkedIn profile, based on name- and company-matching,
with extensive follow-up manual checking. This exercise yielded 10,839 inven-
tors with a valid LinkedIn account (around 45% of the original Indian inventor
sample). Some of the matched profiles, however, were incomplete, to the extent
they did not report either information on employment or education. After drop-
ping these cases, we were left with 7,938 inventors with a complete biography
(around 33% of the original Indian inventor sample).

For each inventor, we coded two major sets of variable. One set captures the
migrant and the returnee status of each inventor. To this purpose, we defined
as migrant any inventor who in her career made at least one USPTO patent

3First, resume information is self-reported by individuals and therefore subject to misre-
porting or even cheating. Second, the choice of having an account in a professional network
might be correlated with factors affecting the propensity to move (and migrate), thus leading
to biased results.

4The definition of ICT industry follows the one provided by the OECD (https://www.
oecd.org/sti/ieconomy/1835738.pdf). For each SIC code contained in the OECD definition,
we extracted from Compustat the list of public US firms active in that SIC and we matched
them to the USPTO patent data. Finally, we retained the firms with more than 250 patents
granted.



Table 1: Migrants and non-migrants as defined on the basis of location of patent-
ing activity

All Indian Indian inventors Indian inventors
Variables . with a LinkedIn with a complete
mventors profile LinkedIn profile
Number of early 19201 8207 5879
migrants
% of all inventors 80.0 75.7 74.1
Number of late migrants 492 252 201
% of all inventors 2.0 2.3 2.5
Number of non-migrants 4324 2380 1857
% of all inventors: 18.0 22.0 23.4
Total number of 24017 10839 7938

inventors

Notes: Inventors are defined as migrants if they made patents outside India; early
migrants if they did not patent in India before patenting abroad; late migrants if they
did patent in India before patenting abroad; non-migrants if they never made patents
abroad. Inventors are considered as having a complete LinkedIn profile if the resume
reports information on the employment and education career.

reporting an address outside India (not necessarily in the US). Accordingly, we
assumed that the starting date of migration corresponded to the year of the
first patent made abroad. These migrants can be further distinguished between
early and late migrants, depending on whether they patent abroad before or
after having first filed a patent to the USPTO from India. Table 1 reports some
descriptive statistics.

As far as the returnee status is concerned, we provided several definitions,
according to the application of more or less stringent criteria. First, we defined
as patent-based returnee any inventor who made at least one patent in India
after filing patents abroad. Descriptive statistics are reported in table 2.

This patent-based definition of returnee has been commonly used in the lit-
erature, but it suffers from a major problem. It does not allow to spot inventors
who stop patenting at the USPTO after returning to India (either because they
move out of R&D or patent only at the Indian patent office, for which we have
no data). To remedy this problem, we used locational data on the inventors’ em-
ployers as reported by LinkedIn profiles. More precisely, we check the LinkedIn
user’s workplace at the time when she declared having a job with the employer
of interest.

We define as employment-based returnee any inventor who patented in India
after patenting abroad and/or got a job located in India after patenting abroad.
Notice however the employer’s location information is often missing. In these
cases, we estimated the likelihood of the location to be in India as follows. For
each employer, we computed the fraction of all its employees with a LinkedIn
profile (not just the inventors in our sample, but any LinkedIn profile hold-



Table 2: Migrants and non-migrants as defined on the basis of location of patent-
ing activity

All Indian Indian inventors Indian inventors
Variables . with a LinkedIn with a complete
mventors profile LinkedIn profile
Patent based returnees 1169 573 438
% of all migrants 5.9 6.8 7.2
of which:
Early migrants 1020 487 367
% of all returnees 87.3 85.0 83.8
Late migrants 149 86 71
% of all returnees 12.7 15.0 16.2

Notes: Inventors are defined as returnees if they made patents in India after patenting
abroad; early migrants if they did not patent in India before patenting abroad; late
migrants if they did patent in India before patenting abroad; non-migrants if they
never made patents abroad. Inventors are considered as having a complete LinkedIn
profile if the resume reports information on the employment and education career.

ers) who associated such employer to an Indian address. For example, 100% of
LinkedIn users reported at the same time Vigyanlabs Pvt. Ltd. as an employer
and an Indian workplace, which we interpret as an indication that all Indian
employees of Vigyanlabs work in India, including those with a patenting experi-
ence outside India, who we then safely consider as employment-based returnees.
Table 3 reports some descriptive statistics.

Based on the same principle, we can progressively extend the status of
employment-based returnee to Indian inventors with patenting experience abroad
and a successive employment at a company that 90%, 70%, 50% or 30% of
LinkedIn users report as located. For example, a 50%- employment-based re-
turnee will be one whose employer is located in India, according to 50% of
LinkedIn profiles mentioning the same employer. Tables 4 to 6 report some
descriptive statistics. As expected, the rate of return migration of inventors
based on patent data is severely under-estimated. When focussing only on
patent-based returnees, the fraction of migrant inventors who return is around
6%. When moving to the employment-based returnee definition, the rate of re-
turn more than doubles to around 14%, and it increases even further to around
20%-24% when using estimated employment location.

The second set of LinkedIn items that we coded concerns the education
achievements of the Indian inventors. In particular, we coded the education
levels attained by any inventor according to the ISCED definition®: PhD, Mas-
ter of Science (MSC), Master in Business Administration (MBA), Bachelor of
Science (BSC) and other unclassified titles (OTHER). Moreover, for each ed-
ucation level, we were able to establish whether the corresponding degree title
was obtained in the home country (India) or in a foreign one.

Shttp://uis.unesco.org/en/topic/international-standard-classification-education-isced
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3 Preliminary results

Our preliminary results are based on a series of z-tests of proportions (tables
7a-g) and a set of discrete-time duration analysis regressions (tables 8 and 9).
They can be summarized as follows:

e Migrants are found to be positively selected (i.e. non-migrants are less
likely to have a higher degree, such as PhD or MSC than migrants), while
returnees are found to be negatively selected (i.e. they are less likely
to have higher degree, such as PhD or MSC than permanent migrants,
though more likely to have a MBA). These results are robust to different
definitions of returnees and are consistent with the conjecture of Borjas
and Bratsberg (1996).

e A survival (duration) regression analysis shows that the likelihood of re-
turning depends on the channel through which inventors migrated (i.e.
patented) in the United States. Inventors who were either employed in
India or patented in India before patenting abroad are much more likely
to return. Moreover, the place where higher education has been achieved
also matters. Inventors who got their PhD or MSC in India are much
more likely to return compared to inventors who went abroad to get their
higher education.

10
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