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Skilled Immigrants:

Skills That Promote Innovation

Anna Maria Mayda, Gianluca Orefice & Gianluca Santoni*

While the contribution of skilled immigrant workers to innovation has been well documented in many countries, there is still
lack of evidence for France. We show that, when innovation is measured by the number of patents filed by firms, an increase
of one percentage point in the share of skilled immigrant workforce in a French department allows firms in that department to
file 5.2% more patents. This phenomenon is explained by a reallocation of native workers across different tasks rather than a
replacement of national workers by immigrants. This result provides an additional argument for France to make progress on a

skilled immigration policy.

In France, the immigration bill that was presented to the
Council of Ministers on February 1 and then discussed
by the Senate in March, before being postponed until next
fall, had two main parts: a security part and an integration
part. In the latter, two main subjects were discussed: the
first aimed at addressing labor shortages in sectors under
strain, the second focused on attracting skilled immigrants.
Indeed, part of this governmental project is aimed at making
France more attractive to foreign professionals. To this end,
several administrative simplification measures are proposed,
such as (i) changing the name of the residence permit from
“talent passport” to “talent” (but keeping unchanged the
eligibility criteria), (i) merging the three categories of the
“talent passport” related to business creation and investment
(i.e. “business creation”, “innovative economic project” and
“‘investment in France”) into a single title, “talent project
carrier”, and (iii) creating a specific residence permit in
the health sector, “talent —medical and pharmaceutical
professions”. As stated in the introduction of the law proposal,

the immigration of highly qualified professionals is considered
“crucial to the dynamism of our economy”.

Indeed, skilled immigration has been identified by many
studies as an important driver of economic growth for
many developed countries. However, no research has been
conducted so far on the specific case of France. Do skilled
immigrants in France promote innovation? Is it at the expense
of the native population?

B Skilled immigration a passport
for growth

Immigration can increase productivity, and thus growth,
through channels such as knowledge diffusion, birthplace
diversity, and innovation. For example, Bahar and Rapoport
(2018) show the existence of a phenomenon of knowledge
transfer between immigrant and native workers in the host
country, leading to the development of skills in new areas
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and an increase in productivity." The diversity of birthplaces
drives productivity growth, but also export competitiveness.?
This is because people from different countries bring with
them a more diverse set of skills, experiences,
knowledge and problem-solving abilities. This diversity of
skills, as if workers from different countries were factors of
production with different and complementary characteristics,
improves production efficiency and the overall performance
of firms at destination. The ability of skilled immigrants to
foster innovation in host countries is another factor boosting
economic growth. To date, most work on the impact of
immigration on patent production has focused on the United
States. This has shown a positive relationship between
immigration, innovation and growth: between 1965 and
2010, immigration to the United States would have led to
an additional increase of 8% in patents per capita and 5%
in wages and output per worker, compared to what would
have happened in the absence of increased migration flows
following the National Immigration Act of 1965.3

The study by Hunt and Gauthier-Loiselle (2010) also shows
that immigrants with higher education have a positive
impact on innovation, i.e. on the number of patents filed by
companies in the regions where they work. Interestingly, Hunt
and Gauthier-Loiselle (2010) specify the reason why skilled
immigrants contribute to boosting innovation: the proportion
of scientific degrees, whether in engineering, science,
technology or mathematics, is higher among immigrants than
among natives.*

More recently, Beerli et al. (2021), using Swiss data, study the
impact of the 2004 reform allowing European cross-border
workers free access to the Swiss labor market, and show that
high-skilled workers increased innovation in firms, particularly
in border firms, without harming the employment or wages
of Swiss professionals.’ Since the policy in Switzerland of
free movement of persons has led to an increase in the
inflow of tertiary-educated cross-border workers relative to
those with lower qualifications, the traditional model would
suggest that this could have a negative impact on the wages
and employment of highly skilled natives. Interestingly, Beerli
et al. (2021) find the opposite: a positive effect on the real
wages of highly educated

natives, starting in the transition period and increasing to as
much as +4.5% during the free-movement period. Also, the
study excludes the possibility of significant negative effects
on employment, and shows a complementarity that benefits
all workers, rejecting the hypothesis of a substitution effect
between native and immigrant workers.

ideas,

B In France too, skilled immigrants
stimulate innovation

So far, the impact of skilled immigration on innovation in
France has not been studied. However, between 1995
and 2010, the number of patents per manufacturing firm
increased by a factor of 3.7, from 11.3 to 42.3 (Figure 1).
At the same time, the share of foreign inventors in research
teams increased from less than 1% to almost 5% of the total
number of researchers, although the average team size
remained stable.

Graph 1 — More diversified and productive research teams in the
manufacturing sector

Number of inventors per patent, share of foreign inventors in research
teams, and number of patents per company in France
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Sources: Authors’ calculations from INSEE, Annual Declaration of Social Data (DADS)
and Orbis.

This is a first indication that, in France too, an increase in
the proportion of skilled immigrants boosts innovation.
However, to confirm this interesting qualitative evidence, it is
necessary to go beyond mere correlation and rule out other
confounding factors that may imply spurious correlation, such
as the geographical distribution of industrial specializations
or skills. These elements could influence both the share of
skilled immigrants in employment (by attracting more skilled
immigrants) and the number of patents filed (for example,
due to increased business productivity), thus creating a
potentially misleading correlation between the share of skilled
immigrants in employment and the capacity to innovate.

When this is done, we uncover a strong positive relationship
between the increase in the share of skilled immigrant
workers in total employment in a département and innovation
in the manufacturing firms located there: a 1 percentage
point increase in the share of skilled immigrant workers
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(corresponding to an increase from 1.9% to 2.9% of the share
of skilled immigrant workers for an “average” département?)
induces an average increase of 5.2% in patents per firm
(corresponding to 0.41 patents for an “average” firm) — see
Figure 2. This increase reaches 7.6% for firms whose capital
per employee is in the top 25%.

Graph 2 — Skilled foreign workers help increase the number of
patents by being allocated more to technical jobs
Effect of a 1 percentage point increase in skilled immigrant workers in a

department on the number of patents filed by department companies and
their share in technical and communication tasks
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Source: Mayda et al. (2022).

The contribution of immigrants to the increase in patent
applications is not the result of a substitution effect, i.e.
the replacement of native workers by immigrants, but of a
reallocation of tasks within firms that reflects the comparative
advantages of skilled immigrant and native workers.
Theoretically, if this task reallocation mechanism is at work,
when the supply of skilled immigrant workers in a department
increases, employers should increase the immigrant-native
ratio more in technical jobs than in communication-intensive
jobs, assuming, as is quite likely, that skilled immigrant
workers have a comparative advantage in technical tasks
compared to natives who are relatively more efficient in
communication activities.”

Indeed, this is what we observe: a 1 percentage point
increase in the share of skilled immigrants in a department
raises the immigrant-to-native ratio in both high-technical and
high-communication intensity jobs, but more in the former,
7%, than in the latter, 4.2% (Figure 2). Thus, high-skilled
immigrant workers concentrate on technical tasks with high
research intensity, while high-skilled natives concentrate on
management tasks with high communication intensity, where

the latter are relatively more productive (mainly due to a better
mastery of the language and the institutional landscape).?

B How to attract more skilled immigrants

While skilled immigration is a source of innovation, as just
discussed, its importance in total employment in France is
relatively low compared to other developed countries such
as Canada, the United States and the United Kingdom. The
share of immigrants with a tertiary degree in employment
almost doubled between 2000 and 2016, rising from 2.5% to
4.3%, but it remains well below that of the US (7.5%), the UK
(8.4%), and especially Canada, which reaches almost 17%
(Figure 3).°

Graph 3 — The share of skilled immigrants in employment is low
in France
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The success of Canada, the US and the UK in attracting high-
skilled immigrants did not happen by chance. Policy matters.
In Canada and, since 2006, in the UK, a points system allows
the selection of immigration candidates based on several
criteria, such as age, level of qualification, language skills
and work experience.' In this way, each applicant receives
a score that reflects the match between their characteristics
and the priorities of the host government, and does not
depend on a prior job offer. In the United States, immigration
legislation offers skilled foreigners the opportunity to become
legal permanent residents by granting the famous green
card through a policy of “employment-based preferential
immigration” reserved for foreigner workers recognized for
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their extremely valuable ability in the fields of science, the
arts, education or business (professors, researchers, high-
level managers, etc).

Conversely, in France, the eligibility criteria for the “talent
passport” appear to be more restrictive for non-European
workers. Depending on the situation of the applicant, it is
systematically necessary to be able to present a previous
employment contract with a minimum level of remuneration.
For example, a foreigner applying as a “highly qualified”
worker has to show (i) a diploma certifying at least three years
of higher education or five years of comparable professional
experience, (ii) an employment contract of at least one year
in France, and (iii) an annual gross salary of more than
53,836.50 euros.

In addition to their policies on skilled workers, countries such as
Canada and the United States have policies aimed at retaining
foreign students who have graduated from their universities.
In Canada, a foreign student can benefit from a temporary
residence permit for 36 months after graduation in order to
find a job. In contrast, in France the transition from graduation
to employment is a major challenge for international students.
Individuals holding a professional bachelor’s or master’s
degree can obtain a visa subject to an employment contract
related to their training and a gross monthly salary of at least
2,331.88 euros for master’s degrees, or a “talent passport”
with an employment contract of more than three months
and a salary of at least 37,310 euros gross per year. These
criteria are likely hard to meet and constitute an obstacle for
many young graduates in finding a permanent job in France.
Indeed, statistics from the General Directorate for Foreigners

in France (DGEF), cited in Auriol and Rapoport (2021), show
that, after five years, only 21% of the 70,000 foreign students
who received their first residence permit in 2015 remained in
France for economic reasons, while 57% left the country.'?
However, the scenario for talented international workers has
been rapidly changing in recent years. According to a recent
OECD report on the attractiveness of international talent,
France has made progress in certain areas.” The OECD’s
attractiveness indicator shows that France’s attractiveness
improved for skilled workers between 2019 and 2023, thanks
in particular to a fall in visa refusal rates. In addition, the
United States and Canada, which had previously been among
the best-ranked countries, have experienced a decline in
their international rankings in this area due to high refusal
rates for highly skilled workers (US) and visa processing
times (Canada). But the situation is still problematic for
international students in France. Despite the presence of
several prestigious universities in France, the introduction
of higher tuition fees for foreign students has significantly
reduced France’s attractiveness for this category of talent.
This has created a gap between the fees charged to foreign
and domestic students, affecting France’s position in the
OECD'’s student talent indicators ranking.

All in all, although France has made progress since 2019
in attracting highly skilled workers, challenges remain,
particularly in attracting international students, but especially
in enabling them to integrate quickly into the national labor
market. This has important policy implications because
skilled immigration is a key driver of innovation in France, in
particular by increasing the ability to file patents.
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