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Abstract

Brain drain is a growing concern for many countries experiencing large emigration
rates of their highly educated citizens. While several European countries have de-
signed preferential tax schemes to attract high-skilled individuals, there is limited
empirical evidence on the effectiveness of fiscal incentives in a context of brain drain,
and on migration responses beyond top earners. In this paper we investigate the ef-
fects of the Italian 2010 tax scheme “Controesodo”, which granted a generous income
tax exemption to young high-skilled expatriates who relocate to Italy. Eligibility re-
quires a college degree as well as being born in 1969 or later, which creates suitable
quasi-experimental conditions to identify the effect of tax incentives. Using a Triple
Difference design and administrative data on return migration, we find that eligible
individuals are 27% more likely to move back to Italy post-reform. Additionally, us-
ing social security data from the main origin country of Italian returnees (Germany),
we uncover significant effects throughout the wage distribution, suggesting that mo-
bility in response to tax incentives is a broad phenomenon not limited to top earners.
A cost-benefit analysis reveals that the direct fiscal impact of the reform – a lower
bound of the total effect in the presence of human capital externalities – is marginally
positive, by virtue of the tax scheme targeting young high-skilled individuals.
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1 Introduction

Brain drain is an growing concern for several countries experiencing large emigration

rates of their highly educated citizens. (Docquier and Rapoport 2012; Boeri et al. 2012;

Docquier, Ozden, and Peri 2014). Once a phenomenon mostly characterizing developing

countries, in the last decade there has been an increase in brain drain from developed

countries such as Southern European countries. These experienced substantial emigra-

tion flows especially after the Schengen treaty introduced free mobility of labor within

the European Union (Dorn and Zweimuller 2021).

Many European countries have designed preferential tax schemes to attract high-

skilled foreigners and expatriates, granting fiscal incentives to individuals who move

their residence to the country.1 Are tax incentives an effective policy to induce high-

skilled immigration in a context of brain drain? While a growing literature finds large

migration responses of top earners and specific workers (Kleven, Landais, and Saez 2013;

Kleven et al. 2014; Akcigit, Baslandze, and Stantcheva 2016; Muñoz 2019), there is lim-

ited empirical evidence on migration decisions of broader segments of the population,

such as young, highly educated individuals. Further, most of the existing evidence is

from Scandinavian countries and the United States, characterized by a high-skilled im-

migrants surplus. Thus, the question of whether tax incentives are an effective policy to

mitigate brain drain remains open.

In this paper, we shed light on this question in the context of Italy, an excellent

setting to study the migration response to tax incentives for several reasons. First, the

availability of administrative data on international migration: while most countries ac-

curately record immigration flows of foreigners, Italy is an exception in that it collects

administrative records of emigration and return migration of Italian citizens. The second

is the existence of tax variation to identify a causal effect due to the introduction of a

preferential tax scheme for high-skilled return migrants. In fact, as migration choices

are likely correlated with unobserved economic conditions of destination and origin lo-

cations, selection and omitted variable bias might hinder identification of the effects of

tax incentives. Third, Italy has experienced large outflows of high-skilled nationals since

the early 2000s and negligible inflows of high-skilled foreigners, resulting in a net loss

in human capital. Last, Italy is part of the Schengen area, characterized by unrestricted

1Preferential tax schemes have been introduced in the Netherlands (1985), Denmark (1991), Finland
(1999), Sweden (2001), France (2004), Spain (2005), Portugal (2009), and more recently in Italy (2010).
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labor mobility and low migration costs.

In late 2010, Italy introduced a preferential tax scheme (Law “Controesodo”, “counter-

exodus”) for young high-skilled expatriates who moved their residence back to Italy, in

a context of increasing brain drain. Specifically, the 2010 scheme granted a generous

income tax exemption to expatriates who return to Italy, as long as they hold a college

degree and were born in or after 1969, i.e., under 41 years old in 2010. The joint presence

of these eligibility requirements create suitable quasi-experimental variation to identify

the elasticity of return migration to tax incentives.

In our empirical analysis we investigate the effects of the 2010 reform on return

migration using two complementary data sources. First, we use administrative data

on return migration of Italian expatriates from all host countries. Our identification

exploits the eligibility criteria of the tax scheme in a Difference-in-Differences (DiD)

design, comparing return migration of eligible (young college graduates) and ineligible

Italians (college graduates born before 1969 and high school graduates) before and after

the 2010 reform. While the two groups exhibit parallel trends before the reform, there

has been a large and sudden increase in emigration of young college graduates after

the Great Recession (Anelli et al. 2023), which may have mechanically increased return

migration of eligible individuals relative to the ineligible. For this reason, we leverage the

joint presence of the birth cohort and education requirements to estimate richer Triple

DiD models, where we absorb time-varying country-specific unobserved determinants

of return migration of each birth cohort and education group.

Second, we use social security data on the universe of Italian workers in Germany –

among the main destinations of Italian expatriates – to estimate the same specification on

the probability that eligible Italians leave the registry after the reform, which allows us

to explore heterogeneous responses to the tax scheme based on their earnings. Further,

as a robustness check, we add another layer of differencing by comparing Italian and

Spanish citizens before and after the reform. As Spain was similarly affected by the

recession but did not have a preferential tax scheme for young college graduates, any

recession-induced determinant of differential return migration among eligible Italians

around the reform should also have affected Spanish citizens leaving Germany.

We find that the 2010 tax scheme increased substantially return migration of young

and high-skilled Italian expatriates eligible for the scheme. In our favorite specifica-

tion using the Italian migration data - in which we absorb origin-country-specific time-

varying shocks by birth cohort and education - eligible individuals are 27% more likely
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to return after the introduction of the scheme. The estimated effect is driven by Italians

returning from other European countries such as France, Germany, Switzerland and

the United Kingdom. We then estimate a similar effect on the probability that eligible

Italians expatriates leave Germany, compared both to ineligible Italians and to eligible

Spanish citizens. Importantly, we find that marginal returnees are disproportionately

from the lower half of the earnings distribution among young high-skilled Italians in

Germany. While this result is consistent with a simple Roy-Borjas model of migrant

selection among returnees, a key implication of our findings is that mobility in response

to tax incentives is a broad phenomenon not limited to top earners.

Are tax schemes a cost-effective policy to reduce brain drain? To answer this ques-

tion, we perform a simple cost-benefit analysis to compare the foregone tax revenue from

infra-marginal returnees - who would have returned to Italy even absent tax incentives

- with the additional revenue generated by marginal returnees, who would not have

returned absent the tax schemes.2 First, we derive a tractable expression for the ratio

between marginal to infra-marginal returnees – a key parameter that we can causally

estimate in our DiD framework – in order for the tax scheme to pay for itself, depending

on the features of the tax scheme (eligibility, generosity and duration) as well as other

behavioral parameters, such as out-migration after incentives elapse. We then use this

formula to estimate the net fiscal impact of the 2010 scheme, by comparing the estimated

marginal-to-inframarginal ratio to the fiscal break-even threshold.

We find that the 2010 reform roughly pays for itself: under our most conservative

DiD estimates, the direct fiscal impact of the scheme – a lower bound of the overall effect

in the presence of positive human capital externalities (Kerr et al. 2016) – is marginally

positive. We then assess the sensitivity of this result to the policy and behavioral pa-

rameters. Our simulations show that the key drivers of fiscal break-even are the age of

returnees – due to the longer horizon of young individuals’ fiscal contributions – and

the out-migration rate after the scheme elapses, both of which can be influenced by the

policymaker by limiting eligibility to young (high-skilled) individuals and by carefully

designing a gradual phase-out of incentives.

Our paper contributes to several strands of literature. First, we contribute to the

growing public finance literature on migration responses to tax differentials. Previous

2In this paper we focus on the direct effect of tax incentives on income tax revenue. Tax-induced
migration has also indirect effects due to human capital externalities (Kerr et al. 2016), intensive margin
responses (Kleven et al. 2014) and tax competition (Kleven et al. 2020), as well as fiscal effects beyond
income taxes, which are beyond the scope of this paper.
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work shows that top earners are highly geographically mobile in response to income tax

differentials, both internationally (Kleven, Landais, and Saez 2013; Kleven et al. 2014;

Akcigit, Baslandze, and Stantcheva 2016; Muñoz 2019; Martínez 2022; Kalin et al. 2022)

and within countries (Schmidheiny 2006; Liebig, Puhani, and Sousa-Poza 2007; Moretti

and Wilson 2017; Agrawal and Foremny 2019; Schmidheiny and Slotwinski 2018; Ak-

cigit et al. 2022)3, and particularly in specific occupations such as inventors (Akcigit,

Baslandze, and Stantcheva 2016; Moretti and Wilson 2017; Akcigit et al. 2022) and foot-

ball players (Kleven, Landais, and Saez 2013). Still, an open question is whether a

broader population beyond top earners and specific workers migrates in response to

income tax differentials (Kleven et al. 2020): while top earners tend to be very elas-

tic even to small tax rate differences, we cannot necessarily extrapolate their responses

to the entire income distribution. We show that a tax scheme targeting young college

graduates – a group of high-skilled workers at the onset of their career and thus not

necessarily top earners – triggers substantial migration responses.

Our second contribution is to show that tax incentives are an effective policy to

attract high-skilled expatriates in a context of brain drain. While existing work finds that

high-skilled immigrants are responsive to foreigners tax schemes (Kleven et al. 2014;

Schmidheiny and Slotwinski 2018; Timm, Giuliodori, and Muller 2022), we are among

the first to show that fiscal incentives induce return migration of high-skilled nationals

residing abroad.4 This is important as expatriates and foreigners may differ substantially

in their migration responsiveness to tax differentials, as well as in their propensity to

stay beyond the duration of the scheme, because of their stronger ties to their country

of origin, linguistic and cultural proximity. In this regard, our paper also speaks to

the literature investigating the role of migration policies on the mobility of high-skilled

individuals (Kato and Sparber 2013; Kerr et al. 2017; Czaika and Parsons 2017; Boeri

et al. 2012), and more generally the determinants of return migration (Dustmann and

Görlach 2016a; Adda, Dustmann, and Görlach 2016).

Last, we uncover the causal effect of a large shock to net wage differentials on inter-

national migrations. While the migration literature has documented a strong association

between income differentials and migration (Dustmann 2003; Grogger and Hanson 2011;

Ortega and Peri 2013; Docquier, Ozden, and Peri 2014), the existing evidence is largely

3In contrast, Young and Varner (2011) and Young et al. (2016) find little migration responses of million-
aires within the US.

4A notable exception is Del Carpio et al. (2016), who study the effects of a program to attract Malaysian
nationals living abroad that offers tax deductions upon return.
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correlational due to the lack of exogenous sources of variation. We complement this

literature by studying how Italians expatriates eligible for the tax schemes respond to

a large unexpected shock in net wage differentials between their home country and the

destination countries. Finally, we also speak to the literature on migrants selection, and

specifically to the selective return migration literature (Borjas and Bratsberg 1996; Dust-

mann and Görlach 2016b; Akee and Jones 2019).

The remainder of this paper unfolds as follows. In Section 2 we illustrate our set-

ting by documenting the context of brain drain and the main features of the Italian tax

schemes for return migrants. In Section 3 we describe our data sources and show some

descriptive statistics. We begin our empirical analysis with some stylized graphs in Sec-

tion 4, and then in Sections 5 and 6 we outline our identification strategy and present our

results. In Section 7 we explain our cost-benefit analysis of the preferential tax schemes,

and in Section 8 we conclude with a discussion and policy implications.

2 Setting

In this section we describe the institutional setting of this paper. First, we provide some

context by showing the recent trends on the international migration of high-skilled Ital-

ians. Second, we describe the key features of the 2010 scheme, which introduced a

preferential income tax regime to attract back high-skilled expatriates, and then we ex-

plain how we define treatment and control groups and periods. Last, as the Italian tax

schemes are based on an exempted income shares rather than specific tax rates (e.g. a

flat rate), we simulate the effect of eligibility on the average and marginal tax rate of a

representative taxpayers for different levels of gross earnings.

2.1 The context of brain drain

Italy has been experiencing an unprecedented surge in emigration of its highly educated

citizens in the past two decades. Since the early 2000s, young and tertiary-educated Ital-

ians are twice more likely to emigrate relative to the rest of the population (Appendix

Figures C.1a and C.1b). The emigration rates of young and college graduates increased

dramatically in the aftermath of the twin recession – the Great Recession in 2007-08 com-

bined with the Sovereign Debt crisis that hit Southern Europe around 2011 – reaching
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almost a 0.5% annual emigration rate (Anelli et al. 2023). The main destinations of Ital-

ian emigrants are Western European countries, in line with the easiness to travel that EU

citizens enjoy within the Schengen area. Germany, Switzerland and the UK are consis-

tently the top-3 destination countries of recent emigrants (Appendix Figure C.2a) and

return migrants (Appendix Figure C.2b).

The recent high-skilled emigration wave has been very salient in the media.5 In

addition to losing high-skilled nationals, Italy has historically struggled to attract high-

skilled foreigners, resulting in a net loss of human capital.6 In this context of brain drain,

Italy has tried to reverse the negative trend by granting fiscal incentives to high-skilled

return migrants.

2.2 The 2010 preferential tax scheme

In December 2010, Italy introduced the first preferential tax scheme for inbound workers

with Law 238/2010 “Controesodo” (“counter-exodus”), which granted a generous income

tax reduction to eligible high-skilled returnees and immigrants. Under the 2010 tax

scheme, eligible individuals pay substantially reduced income taxes: specifically, only

25% of their labor earnings is taxable,7 which translates in a 30 percentage points reduc-

tion of their average and marginal income tax rates, as we show below. The expected

duration of the scheme, at the time individuals made their return migration decision,

was on average 3 fiscal (calendar) years from the year of return to Italy, although the

effective duration ended up being longer (5 years on average).8

The key eligibility requirements of the 2010 scheme, which we exploit in our identi-

fication strategy, were to hold a college degree (at least a 3-year degree) and to be born

on or after January 1st, 1969. In addition, there were other additional requirements: i)

5In 2018, the Minister of Finance cited a report estimating the cost of brain drain as 14 billion per year,
equivalent to 1% of the Italian GDP. This estimate was computed based on the cost of providing public
education, from primary school to college, multiplied by the number of college-graduate expatriates.
Source: https://www.agi.it/fact-checking/fuga_cervelli_costo-3390009/news/2018-01-20/.

6Becker, Ichino, and Peri (2004) document the peculiarity of Italy as a “net exporter of brains” among
EU countries already for the late 1990s. As of 2010, Italy ranks at the bottom of OECD countries in terms
of the share of high-educated among its foreign-born population (Appendix Figure C.3).

7Labor earnings include both employee and self-employed labor income, as well as business income.
The 25% is a simple average between the taxable share for women (20%) and for men (30%).

8This was the result of the tax scheme having a set expiration date, which was postponed several times.
In Figure A.1, discussed in Appendix A, we show the expected and effective duration depending on the
year of return migration (ranging between 2-4 years and 3-7 years respectively).
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being a EU citizen, ii) having resided in Italy for at least 2 years prior to moving abroad,

and iii) having spent at least 2 years abroad. While all EU citizens were technically el-

igible, the pre-residency requirement implied that most non-Italian citizens (or foreign

born Italians) were likely ineligible. Therefore, the scheme targeted young high-skilled

Italian expatriates who were at most 41 years old in 2010.

In late 2015, the 2010 scheme was replaced by a new scheme by legislative de-

cree D.Lgs. 147/2015 “Impatriati” (“back to homeland”), which affected returnees who

moved back to Italy starting from 2016. Relative to the 2010 scheme, the 2015 scheme

was less generous in terms of taxable share of income (50%) but more generous in terms

of duration, 5 fiscal years regardless of the year of return.9 Furthermore, the 2015 re-

form slightly expanded the eligible pool, by removing the birth cohort requirement and

relaxing some of the additional requirements, such as the pre-residency requirement.

Finally, the preferential tax scheme was subject to another major change in 2019 - which

is beyond our period of analysis - further expanding the eligible pool and increased the

generosity of the scheme. In Appendix A we provide additional details on each of these

preferential tax regimes.

In Figure 1, we summarize the key features of the preferential tax schemes, which

we use to define our treatment and control periods and groups. Prior to 2011, returnees

are subject to full taxation of their income, just like the rest of the population; therefore,

the years 2006-2010 will be the pre-period in our empirical analysis.10 Our post-period

begins after the 2010 reform takes effect in 2011, and it composed of two phases depend-

ing on the year of return to Italy. In the first phase (2011-2015) the 2010 scheme is in

place: eligible returnees pay income taxes only on 25% of their earnings for an average

of 3 years (expected duration). In the second phase (2016-2018), eligible returnees under

the 2015 scheme pay income taxes on 50% of their earnings for 5 years.

In our baseline analysis, we pool these two phases into a unique post-period and

we keep the eligibility requirement fixed throughout the period of analysis. We do this

for two main reasons. First, the expected tax discount from each of the two schemes is

similar: overall, the 2015 scheme is less generous in terms of exempted income share

(resulting in a 20% tax rate reduction rather than 30%, as we show below) but more

9The taxable share was initially larger (70%), but in 2017 it was reduced to 50%.
10Researchers and university professors are eligible for a preferential tax scheme since 2003, still in

place as of today. The researchers’ scheme is more generous than the general schemes (taxable share 10%
and duration 3-6 years) both in the pre- and the post-period, therefore it should not affect our pre-post
comparison. For this reason, our pre-period begins in 2006.
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generous in terms of duration (5 years rather than 2-4 years with uncertain extensions).

Second, both schemes are similar in their eligibility requirements, as they both targeted

high-skilled individuals who hold a college degree. While the 2010 scheme has a birth

cohort requirement (born 1969 or later), eliminated by 2015 reform, by the time the

2015 scheme kicks in (2016) it is not as binding as before: in Section 4 we show that as

the peak age at return is around 35 years old, well below 47 years old in 2016, which

would have been the cutoff age had the cohort requirement been preserved.11 Results

are nonetheless robust to excluding post-2015 years when the 2015 scheme with different

eligibility requirement and exempt income percentage was in place.12

2.3 Income tax rates reduction under the schemes

How do these taxable shares translate in terms of average and marginal income tax rates?

This is important to estimate a migration elasticity and for our cost-benefit analysis, as

well as to compare the Italian schemes with those of other countries. To simulate the

exact tax rate reduction under the preferential tax scheme, we recover the Italian income

tax schedule in 2010 from the annual publication “OECD Taxing Wages” (OECD 2011).13

Let w denote the annual before-tax labor earnings of an eligible individual. Absent

the incentives, after-tax earnings c are given by:

c = w− T(w)

where T(w) is a non-decreasing step-wise function that determines the income tax due

as a function of gross earnings. Let now s denote the share of income subject to income

tax for individuals eligible for a given tax scheme. With the incentives, net earnings are

now given by:

c = w− T(sw)

where s is equal to 0.2 and 0.3 for eligible women and men respectively under the 2010

tax scheme, and to 0.5 under the 2015 scheme. For simplicity, we use s = 0.25 for the

2010 scheme, a simple average between the taxable shares by gender.
11If anything, the inclusion of college-graduates born before 1969 among the controls in the post-2015

years will bias the results towards finding no effect of the tax scheme.
12In the robustness checks, we also exclude year 2011, as some minor eligibility requirements were not

clear until mid-2011, when Agenzia dell’Entrate (the Italian fiscal authority) issued some clarifications.
13We also use the 2017 version for the 2015 scheme (OECD 2017). The Stata code that computes these

tax rates is available upon request.
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In Figures 2a and 2b we simulate the reduction in the average and marginal income

tax rates due to the 2010 scheme for different levels of before-tax earnings. The solid

lines plot the average and marginal tax rates without the incentives (T(w)/w and T′(w)

respectively), while the dotted lines plot the average and marginal tax rates under the

fiscal incentives (T(sw)/w and T′(sw) respectively).14

The 2010 tax scheme translates in a 30 percentage points reduction in the average

and marginal tax rates throughout the income distribution, as shown by the difference

between the two lines.15 The reason for such a large drop is due to the progressivity

of the tax schedule: since the taxable income under the scheme (25%) is taxed at a

much lower rate than the exempted income (75%), this amplifies the generosity of the

tax incentives. For example, consider an eligible individual with gross earnings 100,000

euros. Under the scheme, this individual is taxed as if their earnings were just 25,000,

resulting in a tax liability of just 5,000 euros (as the average tax rate is about 20% at

25,000 euros), thus an effective average tax rate of 5%, which is shown by the dotted line

at the actual level of gross earnings.16

Overall, the preferential tax schemes grant a generous tax discount which is sizable

throughout the entire income distribution, thus not limited to top earners. This is im-

portant since the 2010 scheme specifically targeted young high-skilled individuals, who

may be at the onset of their careers and thus not necessarily high earners.

3 Data

In this section we describe the two main data sources that we use in our empirical

analysis: the Italian migration data and the German social security data.

14The graphs are simulated for a representative single taxpayer (the tax unit in Italy is the individual)
taking into account all the standard deductions of the Italian tax schedule. Also, we assume for simplicity
that individual earnings are deriving entirely from labor income.

15Appendix Figures A.2a and A.2b show that the tax rates reduction is remarkably similar if we include
the compulsory social security contributions (payroll taxes) paid by the employee, which are unaffected
by the tax schemes.

16The corresponding reduction for the 2015 scheme (shown in Appendix Figures A.3a and A.3b) is
around 20 percentage points, a lower drop than with the 2010 scheme but a still sizable reduction. Ap-
pendix Figures A.4a and A.4b show the 2015 scheme graphs including social security contributions.
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3.1 Italian migration data

The Italian National Statistical Institute (Istat) collects information from civil registries

on all changes of residence, both within Italy and to/from abroad. These administrative,

individual-level records include information on year of migration, origin and destination

(Italian municipality or foreign country) as well as several demographic variables such

as date of birth, birthplace, gender, education level, citizenship and marital status at the

time of migration.17 In this paper we use a customized, aggregate version of the Istat

data, which includes yearly counts of Italian citizens returning to Italy from abroad (and

emigrating abroad) by year of migration (2002-2018), birth cohort, education (less than

high school, high school and college), sex, country of origin of returnees (or destination

for emigrants) and a foreign-born indicator.18

These administrative international migration records are based on the enrollment

and dis-enrollment from the Anagrafe degli Italiani Residenti all’Estero (AIRE; Registry of

Italians Residing Abroad). Italian citizens are required by law to change their residence

whenever they migrate abroad for more than 6 months, which involves a dis-enrollment

from the civil registry of their municipality of origin and the enrollment in the AIRE

registry. The main benefit of enrolling is that foreign income is not subject to income

taxation in Italy, in addition to access to voting from abroad and consular services. Once

they return to Italy, they are dis-enrolled from the AIRE registry and enrolled in the civil

registry of their destination municipality, which is our measure of return migration. Istat

collects all these individual records and aggregates them into emigration (from Italy to

abroad) and return migration (from abroad to Italy) flows.19

The key advantage of the Istat data for our purposes is that, despite there is no

information on earnings (as in most international migration datasets), we observe the

all the variables determining eligibility for the 2010 scheme (birth cohort, education and

year of return migration). The limitation is that there is no information on the stock

17Access to the full individual-level microdata is restricted. Researchers can apply for access, which
must happen in the Istat cold rooms in Italy with several restrictions.

18In our data, birth cohorts are aggregated in 5-year intervals (e.g. 1964-1968, 1969-1973, etc.). We also
obtained data with the exact year of birth but with a coarser country breakdown (Germany, Switzerland,
UK, France and US), which we use in our graphical analysis in Section 4.

19Despite the substantial benefits to enroll in the AIRE registry, there is evidence that a large fraction
of Italians do not enroll when they emigrate abroad (Anelli et al. 2023), and, consequently, they do not
appear in the return migration data. Importantly, registration in AIRE was not required in order to be
eligible for the 2010 scheme, as long as beneficiaries were able to prove their residence abroad (e.g. with
pay stubs, lease, etc.). Therefore we should not expect any change in reporting incentives before-after
2010. In Appendix B we show some checks and provide additional details on the Istat-AIRE data.
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of Italian expatriates abroad, which is crucial to construct a return migration rate, i.e.

the inflows of returnees as a fraction of the number of Italian expats in each destina-

tion country, by birth cohort and education level.20 For this reason, we complement

the Istat data with the OECD Database on Immigrants in OECD and non-OECD Countries

(henceforth “DIOC”). This comprehensive database is based on destination countries

decennial censuses, and include information on migrant stocks by country of origin, ed-

ucation, age and sex, which allow us to estimate the number of eligible and ineligible

Italian expatriates in the main host country.21

To construct our estimation sample, we drop individuals with educational level be-

low high school to have a better control group for college graduates (the group targeted

by the reform), and we limit our analysis to individuals born between 1954-1983, which

ensures that we only include return migrants who were between 23 and 64 years old

between 2006-2018, thus likely in the labor force. Last, we limit the analysis to Italian

citizens born in Italy, to ensure that they satisfy the requirement of pre-residency in Italy

prior to emigrating. 22

3.2 German social security data

Our second main data source is the “Integrated Employment Biographies” (henceforth

IEB) provided by the Institute for Employment Research (Institut für Arbeitsmarkt- und

Berufsforschung, henceforth IAB). The IEB data is based on social security records and

covers nearly all private sector employees in Germany, and have been used extensively

in the literature (e.g. Card, Heining, and Kline 2013). The data include a large set of

employment-related variables, such as average daily wages, industry, occupation, begin

and end dates of each spell, type of spell, reason of termination, as well as key de-

mographics (date of birth, education, sex and citizenship) which allow us to precisely

20The Italian Ministry of Interior keeps track of the stock of Italians abroad using the AIRE registry for
voting purposes; however, they do not retain information about education level.

21In Appendix B, we explain in detail how we use the DIOC data to construct the stock of Italian
expatriates as of 2010 by birth cohort, education, sex and host country (36 countries).

22In addition, eligibility requires at least 2 years of residency abroad before moving to Italy. While we do
not observe the length of stay abroad, it is likely that individuals enrolled in the AIRE registry were abroad
for at least 2 years. Importantly, any measurement error in this regard should not create a problem for
our identification as long as it is not differential between treated and controls, before and after 2010. This
would be the case if, for instance, eligible individuals were more likely to slightly extend their stay abroad
in order to meet the 2-year requirement to qualify for the 2010 scheme. If this was the case, however, this
should bias our results in the direction of finding no effect.
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identify Italians eligible for the tax schemes. For this paper, we obtained access to the

full-count IEB data covering the universe of Italian citizens (as well as Spanish citizens)

with at least one employment spell in Germany between 2006-2018.

As we do not observe individuals’ migration behavior in the German data, we as-

sume that working-age Italians who leave the registry for more than one year after their

last employment spell are return migrants to Italy.23 While most Italian citizens who

disappear from the data likely return to Italy, some could also migrate to other countries

or simply exit the labor force. Despite we cannot completely rule out this possibility,

we take a number of steps to ensure that we are capturing return migration. First, as

we observe the reason of termination, we exclude all individuals whose employment

spells terminate for non-migration related reasons (e.g. death, retirement, etc.). Second,

in Appendix B we validate our return migration measure (“leavers”) by comparing it

with actual migration flows of Italian citizens from Germany to Italy from the OECD

International Migration Database, which are based on data from the German migration

data (Destatis). Overall, while both the Italian migration data and the German social se-

curity data are imperfect measures of return migration, their limitations are nonetheless

very different in terms of their underlying causes – under-reporting in the Istat data and

imperfect proxy of migration in the IEB data. Therefore, it is reassuring that we find

very similar results in our empirical analysis, as we show in the next sections.

In Table 1 we show the main characteristics of our sample of Italian citizens in

Germany, separately for the pre- (2006-2010) and the post-period (2011-2016) and by

treatment status, splitting the ineligible group into high school graduates born in 1969

or after and college graduates born before 1969. In the pre-period, relative to high school

graduates in the same birth cohorts, eligible individuals (young college graduates) are

slightly more likely to be female (44% vs. 40%), they have the same age (31 years old),

enter in the registry at a later age (22 vs. 18 years old), likely after completing their

tertiary studies in Italy, and overall spend fewer years in Germany (8 vs. 12). In terms

of gross earnings, they earn the annual equivalent of 38,000 euros in the pre-period and

45,000 euros in the post-period, 54% more than high school graduates with the same

average age (31 years old) but 43% less than college graduates born before 1969 (46

years old in the pre-period). Finally, they are more likely to be employed in large firms

and in Finance and Insurance, although these baseline differences are stable between

23In a similar fashion, Dicarlo (2022) proxies migrants from Italy to Switzerland with exits from the
Italian Social Security data.
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pre- and post period. Overall, while we expect eligible and ineligible individuals to

differ in many respects because of their different age and education (by construction),

we take these differences into account in our empirical analysis, as we explain in the

next sections.

4 Visual evidence

We begin our empirical analysis with some stylized evidence using raw data on return

migration of Italian expatriates using the Italian migration data. Specifically, we are

interested in whether expatriates eligible for the 2010 tax scheme - college graduates

born in 1969 or later - are more likely to return to Italy after the introduction of the

incentives in 2011, relative to ineligible individuals.

Return migration over time

Does return migration of eligible individuals increase after the 2010 reform? We begin

with a simple time-series graph plotting return migration flows of eligible and ineligible

individuals. Figure 3a shows the number of Italian expatriates returning to Italy in each

year, by eligibility for the income tax incentives of the 2010 scheme.24 In the pre-period

(prior to 2011), return migration flows are stable at around 2,000 eligible returnees each

year, and do not exhibit differential trends based on eligibility status nor anticipation

effects, which provides reassurance on the validity of our parallel trend assumption.

In contrast, we see a clear slope change after 2011 for eligible group: by 2015, eligible

individuals are twice more likely to return than they were in 2010, while we do not see

such an increase for the ineligible group. By the end of the post-period, the inflow of

eligible individuals is 3 times the level of 2010, as opposed to a moderate 1.5 increase for

the control group.25

As our control group pools together individuals from different cohorts and educa-

tion levels, a single line may mask heterogeneous trends across groups. Therefore, in

24In Figure 3a, the ineligible series is standardized to match the eligible in 2010.
25Overall, the timing is consistent with the policy changes described in Section 2.2: we do not see any

effect in 2011, consistent with the fact that the 2010 scheme became law only in December 2010, and some
eligibility requirements were not fully clear until early 2012 (see Appendix A); and we see a slowdown in
2015, corresponding with the 2015 reform, which may have induced eligible individuals to slightly delay
their return to until the decree was approved in late 2015.
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Figure 3b we breakdown the non-eligible group by plotting separate series for college

graduates born before 1969, as well as high school graduates born on or after 1969 and

before 1969. Reassuringly, all groups are on similar trends before 2011, and none of

the control groups displays such a distinct slope change as the one experienced by the

eligible group after 2011, when the 2010 scheme is introduced.

Return migration by birth cohort and education

Which birth cohorts are driving the divergence shown in the time-series graphs? Inter-

national migration flows are usually characterized by inverse-U-shaped with respect to

age, peaking during prime working age. While the combination of a birth cohort and an

education requirement implies that the time-series are not picking up a pure mechanical

effect of age on the propensity to return, still, workers may exhibit different migration-

by-age profiles depending on their education level. For instance, college graduates who

complete their studies in Italy may emigrate later in life than high school graduates, and

therefore may be more likely to return later.

For these reasons, as an alternative way to show our identifying variation, we plot

the distribution of returnees by birth cohort and education level. Specifically, Figures 4a

and 4b display the distribution of return migration flows by cohort of birth, separately

college and high school graduates, for the five-year period preceding the reform (2006-

2010) and after the reform (2012-2016) respectively. The horizontal axes indicate the year

of birth, from older to younger cohorts, while the vertical axes plot the total number of

returnees in each birth cohort, by education level.

Prior to the 2010 reform (Figure 4a), the distribution of returnees by birth cohort

is remarkably similar between college and high school graduates, with no difference

across individuals born before or after 1969. Further, we do not see evidence of a college-

specific age profile in return, which would have complicated the interpretation of our

treated-control comparison: for both series, the 1973-1974 cohorts are the most likely to

return, implying that the peak age at return migration is about 35-36 years old. This also

implies that the birth cohort requirement of the 2010 scheme (being born after 1969, thus

41 years old in 2011) was binding for a non-negligible share of returnees.

After the 2010 reform (Figure 4b), the same graph shows a completely different

picture: while the two series still overlap to the left of the vertical line, i.e. for individuals

born before 1969 who were all ineligible regardless of their educational attainment, we
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see a striking divergence between college-educated (eligible) and high school graduate

(ineligible) returnees to the right of the vertical line. The divergence is concentrated

among the cohorts born between 1971 and 1986 - therefore by individuals between their

late 20s and early 40s years old - but is not driven by any particular cohort among

these.26 Interestingly, while the high school returnees distribution is still showing a peak

age around 36 years old, the college series now peaks in correspondence of the 1982-1983

cohort, implying that eligible returnees are on average younger than before 2010, with a

peak age at return around 32-33 years old.27

Emigration

Overall, the graphical evidence is consistent with eligibility for the fiscal incentives

increasing return migration flows. Nevertheless, other changes unrelated to the tax

schemes could have contributed to the divergence in return migration occurring after

2010, such as the increase in emigration among young and high-skilled individuals after

the twin recession (Anelli and Peri 2017; Anelli et al. 2023). Specifically, one may worry

that a simple before-after 2010 comparison between eligible and ineligible returnees may

capture a “mechanical” increase in return flows due to the higher propensity of the for-

mer to emigrate after 2010 relative to the latter.

To mitigate this concern, in Appendix Figures C.5a and C.5b we plot the year-of-

birth distribution of emigrants by education level pre- and post-2010 respectively, i.e.

a placebo version of Figures 4a and 4b. Reassuringly, we do not see any differential

changes between the two periods: the distributions of college and high school graduates

completely overlap even among post-reform emigrants born after 1969, in contrast to the

stark divergence among post-reform returnees. In Appendix C we provide additional

evidence to show that differential emigration is unlikely to be a major confounder in our

analysis. In the next section, we describe our empirical strategy and we explain formally

how we deal with these threats to identification in our regression framework.

26There is only very a small difference at the exact discontinuity, i.e. between 1968 and 1969 (which
is why we do not implement a regression discontinuity design), albeit in the expected direction. One
potential explanation is that individuals born within a few years from the threshold may have anticipated
a potential modification of the birth cohort requirement over time, possibly affecting their future eligibility.

27This is easier to see in Appendix Figure E.1, where we overlap the two graphs and shift the pre-series
rightwards by 6 years.
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5 Evidence from Italian migration data

Does the 2010 scheme increase return migration of eligible Italians abroad? To answer

this question, we use the Italian administrative migration data described in Section 3.1.

Our identification strategy exploits the joint presence of two key eligibility requirements

of the 2010 scheme: being born in 1969 or later (birth cohort requirement) as well as

having a college degree (education requirement), which jointly define treatment status.28

5.1 Empirical strategy

Baseline DiD

We begin by estimating a simple Difference-in-Differences (DiD) model in the spirit of

Kleven et al. (2014), in which we collapse the migration data at the treatment by year level

by combining the two eligibility requirements (cohort and education) into one treatment

dummy:

ygt = βTreatg ∗ Postt + γTreatg + λt + εgt (1)

where ygt denotes a migration outcome for group g in year t (e.g., return migration rate

relative to 2010), Treatg is an indicator for the eligible group, Postt = 1(t ≥ 2011) is

a dummy post-period years29 and λt denotes year fixed effects. The eligible group is

college graduates born in 1969 or later, while the control group includes high school

graduates as well as college graduates born before 1969. Besides excluding individuals

with less than high school, we also exclude foreign-born Italians (who might not be

eligible) and individuals born prior to 1954 and after 1983, so that all individuals in our

sample period (2006-2018) are in working-age (23-64 years old).

Our main outcome of interest is the return migration rate among Italians abroad,

i.e. the yearly return migration flows relative to the stock of expatriates as of 2010 (using

the OECD DIOC data), just before the preferential tax scheme kicks in. We focus on this

outcome for three reasons. First, it is economically meaningful and has an intuitive inter-

pretation. Second, it accounts for the distribution of eligible and non-eligible individuals

28We use the terms “Eligible” and “Treated” interchangeably, as we do not observe actual take-up of tax
schemes in our data. Thus, our estimates should be always interpreted as intention-to-treat (ITT) effects.

29In the baseline, the pre-period is 2006-2010 and the post-period is 2011-2018, which includes post-
2015-scheme years. Results are robust using 2011-2015 as the post-period (2010 scheme years only).
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among expatriates before the introduction of tax incentives, which is especially impor-

tant for the regressions exploiting the host-country variation, as we explain below. Third,

it allows us to directly compare the results obtained using the Italian migration data and

the German social security data, as in the latter the outcome is the individual probability

of leaving Germany, i.e. the individual-level counterpart of a return migration rate.30

The identifying assumption is that, absent tax incentives, eligible and non-eligible

individuals would have had a similar evolution in the likelihood of returning. Subject to

this common trend assumption, β can be interpreted as the reduced-form, intention-to-

treat (ITT) effect of eligibility for tax incentives on return migration. Figure 3a provides

some reassurance on the validity of our parallel trend assumption. Nevertheless, several

threats could pose a challenge to a causal interpretation of the estimated effect. For

instance, if labor demand for college graduates in Italy was less impacted than demand

for high school graduates by the Sovereign Debt crisis in 2011, we would overestimate

the effect of tax incentives. Further, group-specific labor demand shocks may have also

differentially affected emigration flows, mechanically increasing returns among these

broadly defined groups.

Triple DiD

To deal with these threats, we exploit the joint presence of the birth cohort and education

requirements to estimate a Triple Difference-in-Differences (Triple DiD) model:

ycet = β1(c ≥ 1969) ∗ 1(e = college) ∗ Postt + γce + ψct + φet + εcet (2)

where ycet denote a migration outcome for individuals in birth cohort c with education

level e in year t, and the effect of eligibility is now captured by the triple interaction

1(c ≥ 1969) ∗ 1(e = college) ∗ Postt. The key advantage of a Triple DiD model is that

we can include birth cohort-by-year (ψct) and education-by-year (φet) fixed effects, which

absorb any cohort-specific and college-specific time-varying shocks such as differential

changes in the relative labor demand for college-educated workers in Italy, as well as the

increased emigration among younger individuals in the post-period.

Furthermore, we use all the information available in the Italian administrative data

to estimate a Triple DiD specification across cells defined by birth cohort c, education
30As an alternative outcome, we use the log count of returnees (or the hyperbolic sine to deal with

zeros), which we also use to compute the elasticity to the net-of-tax rate.
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level e, origin country o, sex s and year of migration t:

yceost = β1(c ≥ 1969) ∗ 1(e = college) ∗ Postt + γceos + ψcot + φeot + ζst + εceost (3)

In this richer specification, while eligibility is still identified by the triple interaction

between the indicators for education (e = college), birth cohort (c ≥ 1969) and the

post period years, we can also allow returnees from different origin countries o - who

likely experience origin-specific labor market shocks and hence different opportunity

costs of moving back to Italy - to be on different trends. Specifically, the inclusion of

cohort-by-origin-by-time ψcot and education-by-origin-by-time φeot fixed effects absorbs

any origin country specific shock pertaining to young and college-educated returnees after

2010, such as country-specific labor market shocks that may affect the probability of

returning to Italy differently for Italian expatriates of different cohorts and education

(“push factors”). Put differently, the identifying variation now stems from comparing

eligible and non-eligible individuals within origin countries, thus partialling out any

time invariant characteristic of foreign countries as well as country-specific trends.31

We estimate Equation 3 with Weighted Least Squares using as weights the stock of

Italian expatriates residing in each foreign country as of 2010 by cohort, education and

sex (constructed using the OECD DIOC data), a measure of the size of the group “at

risk” of returning to Italy. Further, we cluster standard errors at the cohort-education-

origin-sex level to account for within-cell serial correlation.32

The inclusion of cohort-(by-origin-)by-year and education-(by-origin-)by-year fixed

effects in the previous specifications should fully absorb the greater propensity of college

graduates and younger cohorts to return to Italy due to their increasing emigration

after the double dip recession. Still, one may worry that our estimates may capture a

return migration trend, unrelated to tax incentives, specifically characterizing the eligible

group (young college graduates), and, only kicking in after the 2010 reform. For this

reason, using the German social security data, we will further compare young high-

skilled Italians with Spanish citizens, who experienced remarkably similar emigration

pattern during the Recession, but who did not have access to a comparable tax scheme

in their origin country.

31Further, we allow for different slopes by between women and men (ζst).
32Results are robust to alternatives such as multi-way clustering.
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5.2 Effects of eligibility on return migration

Baseline DiD results

In Table 2, we confirm the visual evidence presented above by estimating a simple DiD

regression with multiple periods (Equation 1), where we collapse data into eligibility

status by year cells, thus mimicking the trends shown in Figures 3a and 3b. In Column

1 we pool all control groups into the non-eligible group, while in Columns 2 and 3 we

use only college graduates born before 1969 and high school graduates born on or after

1969 as control groups respectively. The estimates confirm the graphical evidence shown

in Figure 3a. Looking at Column 1, the coefficient of the interaction term Treated ∗ Post

is positive and statistically significant, implying that eligible individuals are more likely

54% more likely to return in the post period relative to non-eligible individuals (a 0.7

percentage points increase relative to a baseline of 1.3%). Consistent with Figure 3b, the

effect is slightly smaller if we only use college graduates born before 1969 (48% increase)

or high school graduates born after 1969 (45% increase) as control group. The table also

shows the implied share of marginal to inframarginal individuals among post-reform

eligible returnees (ranging between 38-50%), i.e. how many eligible individuals would

not have returned absent the incentives (the DiD coefficient) divided by the pre-period

mean outcome among the treated plus the pre-post change among the controls, which

we use in our cost-benefit analysis in Section 7.

To obtain an elasticity, in Appendix Table E.1 we estimate same DiD regressions us-

ing log return migration as outcome and the log average net-of-tax rate - instrumented

with the Treat ∗ Post interaction - as the key explanatory variable.33 The advantage of this

log-log specification is that the coefficient can be directly interpreted as the elasticity of

return migration with respect to the average net-of-tax rate, which we can compare to the

literature; the drawback is that we are implicitly assuming full take-up (as we proxy the

reduced tax rate with eligibility) and a constant elasticity across the earnings distribu-

tion. We estimate an elasticity slightly above 1, which is smaller than the corresponding

elasticity for foreigners in other contexts such as Denmark (1.59 in Kleven et al. 2014), or

in the Netherlands (≈2 in Timm, Giuliodori, and Muller 2022), but substantially larger

and more precisely estimated than previous estimates for returning expatriates (e.g. com-

33We use the average net-of-tax rates plotted in Figure 2a assuming a gross income of 75,000 euros,
as explained in Section 2.3. As the tax rate reduction is fairly constant (30 p.p.) throughout the income
distribution, the elasticity is not particularly sensitive to this choice.
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pared to the Danish case). This is consistent with Italian tax incentives targeting Italian

expatriates, as Italy is experiencing a brain drain which was not the case in the Scandi-

navian context.

Triple DiD results

One may worry that treated individuals could have been on different trends than non-

eligible individuals post-reform, e.g. due to a differential impact of the recession on

demand for college graduates relative to high school graduates in Italy. As eligibility

in our setting is jointly based on both age and education, we can estimate a Triple DiD

model where we compare the pre-post difference in return migration among young

college graduates, netting out the difference by education level among young individuals

and the difference by birth cohort among college graduates. The key advantage of this

Triple differencing approach is that it allows us to include different intercepts by for each

birth cohort and education level as well as differential trends by education and by cohort

by including their interaction with year fixed effects (Equation 2).

The Triple DiD results are shown in Table 3, where observations are now birth cohort

(grouped in 5-year bins) by education by year cells. In Column 1, we first replicate the

DiD regression by including intercepts for each combination of cohort and education

(as well as year fixed effects) but no group-specific slopes, and we obtain a coefficient

comparable in size to the one in Column 1 of Table 2. In contrast, in Column 2 we fully

saturate the model by also including cohort-by-year and education-by-year fixed effects,

which absorb the pre-post variation in return migration specific to each cohort and to

college graduates. This tighter specification delivers an estimate which is still statistically

significant and economically meaningful (a 28% increase relative to the baseline), but

almost half in size relative to the DiD estimate.

The comparison reveals that, while a sizable fraction of the observed divergence

between eligible and ineligible returnees in the graphical analysis can be attributed to

time-varying unobservables common to individuals belonging to the same cohort or

with the education level, eligibility for the tax incentives predicts a large and significant

increase in return migration even after controlling for these differential trends.
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Variation across host countries

As European countries were unevenly affected by the double-dip recession, which in

turn could have influenced the opportunity cost of moving back to Italy differentially be-

tween eligible and non-eligible individuals, origin country-specific labor demand shocks

specific to the eligible group may be partially driving the effects estimated in Tables 2

and 3. To assess whether this is the case, we estimate regressions where we leverages

within-origin-country variation to estimate the effect of eligibility on return migration

rates (Equation 3), therefore a much richer variation than the previous tables and in the

graphical analysis shown in Section 4. To deal with serial correlation within groups -

which now are defined by birth cohort, education level, origin country and sex - we

cluster standard errors at the cohort-education-origin-sex level. Further, to deal with the

heterogeneous size of these finer cells, we weight observations by the stock of Italian

expatriates in each cell as of 2010.

The results are presented in Table 4, which is articulated in three columns. In Col-

umn 1 we estimate a simple DiD regression where we only include year and group fixed

effects. The estimate is highly statistically significant and its size is in line withe the

previous tables, suggesting that using these finer cells - coupled with weighting to deal

with heterogeneous group size - does not alter significantly the estimate relative to the

baseline DiD on aggregated data. Similarly, in Column 2 we show the corresponding

Triple DiD estimate, by including cohort-by-year and education-by-year effects, as well

as specific slopes to each origin country and by gender. Again, the results are in line

with Table 3. Column 3 shows the result of estimating Equation 3, i.e. a Triple DiD

model where we further absorb origin-specific time-varying shocks common to each birth

cohort and to college graduates. Our results survive to this demanding specification,

with eligibility post-reform predicting a 27% increase relative to the baseline, which re-

assures that post-2010 host-country shocks specific to young and to high-skilled workers

are not driving the estimated effect of tax incentives on return migration.

Last, this richer source of variation delivers enough power to estimate a dynamic

specification, where we allow the treatment effect to differ by year.34 Figure 5 plots

34Specifically, we estimate the following regression:

ygt = ∑
τ

βτ ∗ Treatg ∗ 1(t = τ) + γg + ξ ′Xgt + εgt (4)

i.e. the corresponding event-study specification to Equation 3, with groups g still being defined combi-
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the estimated βτ coefficients and the corresponding 95% C.I., both for the baseline with

all controls, and for narrower control groups defined by education (i.e., high school

graduates born in or after 1969) and cohort (i.e., college graduates born before 1969) as

controls. Consistent with the raw-data evidence shown in Figures 3a and 3b, the effect

grows over time, with the coefficient starting to be marginally significant around 2012-13

and then becoming larger and more stable around 2014. Importantly, the yearly effect

in the post-2015 scheme years (2016-2018) is similar in size to the previous years (2013-

2014), implying that our estimates are not driven by the post-2015 scheme years with

expanded eligibility criteria.

Heterogeneity and robustness checks

Which countries do marginal returnees tend to leave to return to Italy in response to

the tax incentives? Do migration responses differ between women and men? To an-

swer these questions, in Figure 6 we show the estimates from separate regressions for

the main groups that we observe in the Italian data. The baseline coefficient shows the

estimate in Column 2 of Table 3. The estimates are not significantly different by gen-

der: while for women we estimate a slightly larger effect (consistent with the larger

incentive), the coefficients are not statistically significantly different from each other.35

In terms of countries of origin, the migration response is driven by returnees from the

main EU countries such as Germany, Switzerland, UK and France, consistent with ex-

patriates in nearby countries, thus with a lower migration costs (as opposed to the more

distant and visa-restricted United States), being more responsive to the shock in net

wage differentials created by the tax incentives.

In Appendix Table E.4, we then perform some additional robustness checks by es-

timating Equation 3 using different sub-samples. Column 1 is the baseline - the same

specification of Column 3 of Table 4. In Columns 2-3, we keep European countries

and Switzerland and EU countries only. Coefficients are slightly larger, suggesting that

countries within the free-mobility Schengen area are the key drivers of our estimated

effects. Last, in Columns 4-5, we show that results are robust to excluding years 2016-

2018 - when returnees are subject to the new regime of the 2015 scheme (without the

nations of cohort, education, origin and sex, where τ ∈ [2006, 2018], 2010 is the excluded year, and Xgt
includes origin-year and female-year fixed effects.

35Joint regressions with the interaction of Treat ∗ Post with dummies for female and for the main coun-
tries deliver similar results.
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birth-cohort requirement) - as well as to the exclusion of year 2011, as some eligibility

requirements of the 2010 scheme were not clear until mid-2011.

6 Evidence from German social security data

As a second approach to evaluate the effects of tax incentives on return migration, we

use the universe of Italian migrants working in Germany. As we observe education

and birth cohort in the German social security data, we can replicate the analysis us-

ing individual-level data on Italian citizens who leave the register. Then, by exploiting

the panel structure of the data and the detailed labor market information, we can char-

acterize the last spells before leaving and investigate whether tax incentives affect the

selection of return migrants.

6.1 Empirical strategy

To investigate the effect on returns, we estimate the following equation:

Ligt = βTreatg ∗ Postt + γg + ψ′Xigt + λt + εigt (5)

where Ligt is a dummy for individual i in the eligibility group g leaving the German

labor market in year t, Treatg is a dummy for being eligible to the tax incentives (born

after 1969 and with tertiary education degree), Postt is a dummy equal to 1 for the

post-2010 scheme years, Xigt is a vector of individual- and group-by-time controls36, λt

are year fixed effects and εit is the error term. In all regressions, standard errors are

clustered at the individual level to take into account the panel structure of the data. The

parameter of interest is β which captures the post-reform difference in the probability of

leaving between treated and control migrants relative to the pre-reform difference.

An important threat to identification, which we can tackle with the German data, is

that young college graduate Italian expatriates may have experienced differential labor

market conditions in their host countries relative to the controls after 2010, which may

have influenced the probability of return migration regardless of the tax incentives. For

36Controls include birth cohort, education, sex, age at entry, years in the registry, as well as year-by-
sector and year-by-occupation indicators, year-by-education and year-by-cohort fixed effects. Thus, the
model mimics the Triple DiD analysis with the Italian data.
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instance, if eligible Italians in Germany tend to be employed in specific sectors (e.g.

Finance), and if firms in these sectors faced negative shocks during the post-period (for

instance, German banks being exposed to the Sovereign debt crisis hitting Southern

Europe because of their bond holdings), these push factors could have induced young

college graduate Italians to be more likely to return to Italy, for reasons unrelated to

the tax incentives. For this reason, as a check on the validity of our DiD design, we

use Spanish citizens in Germany as an additional layer of differencing by estimating the

following Triple DiD specification:

Lignt = βTreatg ∗ Italiann ∗ Postt + γg + ψ′Xignt + λt + εignt (6)

where we compare eligible individuals of Italian nationality n with eligible individuals

with Spanish nationalities to the same pre-post difference among the ineligible. The key

intuition for this Triple DiD is that, if recession-induced labor market shocks increased

return migration among young high-skilled Italians in Germany, it should also have af-

fected return migration of this group among Spanish nationals. Spaniards are a natural

comparison group for Italians for two reasons: i) Spain had a similar double-dip reces-

sion to Italy, which triggered with similarly large emigration flows towards Germany

(Bertoli, Brücker, and Moraga 2016), and ii) Spain did not implement any preferential

tax scheme targeted to young college graduates in this period.37

Last, we also present results of dynamic DiD regressions where, instead of a Postt

dummy, we include interactions between the Eligibleg dummy and year fixed effects:

Ligt = ∑
τ

βτTreatg ∗ 1(t = τ) + γg + ψ′Xigt + λt + εigt (7)

6.2 Effects on the probability of leaving the German registry

In this section we present results of estimating Equation 3 with the IEB data on Italian

workers in Germany. The outcome variable is the individual probability of leaving the

register in year t + 1, conditional on being in the register in year t. Treated and control

37In 2005, Spain introduced a preferential tax scheme for high earners (Royal Decree 687/2005), also
known as “Beckham Law” due to soccer player David Beckham being one of the first beneficiaries. Under
this scheme, foreigners (and long-term expatriates with at least 10 years abroad) who relocate to Spain
for employment reasons can choose to be taxed as nonresidents and pay a flat 24% income tax rate for 6
years. Importantly for our purposes, the Spanish scheme primarily targets foreigners and does not limit
eligibility based on education and/or age.
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groups are constructed in the same as for analysis with the Italian migration data. As

there is evidence in the literature that return migrants are likely to transition through

unemployment spells before returning (Bijwaard, Schluter, and Wahba 2014; Akee and

Jones 2019), we limit the analysis to leavers who were employed in the year before

disappearing.38 For this reason, the post-period will be 2010-2016.

In Figure 7, we show an event-study graph by plotting the coefficients of the interac-

tion between the Treated dummy and year FEs. While we do not see any pre-trend prior

to 2011, the probability that the eligible group leaves the registry is significantly higher

after 2011 relative to the controls, regardless of whether we use all control groups, high

school graduates born on or after 1969 or college graduates born before 1969.

Table 5 shows the corresponding DiD results, pooling all control groups in Column

1, and separately for the two usual control groups, namely college graduates born before

1969 (Column 2) and high school graduates born on or after 1969 (Column 3) as con-

trol groups respectively. We find a positive and statistically significant effect of the tax

scheme on the probability of leaving the register. Specifically, we estimate a 0.5 percent-

age point increase in the probability of leaving the register after the 2010 reform for the

eligible group relative to the controls, which corresponds to a 21% increase relative to the

baseline. The coefficients are similar by using the young high school graduates (Column

2) and the college graduates born before 1969 (Column 3) as control groups, with the

effect ranging between 20-37% of the baseline probability of leaving. Reassuringly, these

effects are similar to the ones in Tables 2 and Figure 6 using the Italian data on return

migration from Germany, which suggests that the probability of leaving the register is

likely a good proxy for the probability of returning to Italy.

6.3 Heterogeneous effects by earnings and firms characteristics

To shed light on the characteristics of workers at the margin of migrating in response

to the tax incentives, we estimate the DiD model separately for different subgroups

of workers, based on their employment spell the year before disappearing from the

data. Figure 8 show graphically the results of this exercise. Interestingly, we find that

the effect is driven by workers with below-median wages.39 Furthermore, we find a

38Results are robust to using the employment spell two years before leaving.
39When splitting the sample, to account for the potentially different composition of earning levels be-

tween eligible and ineligible (due to their age and education), we compute separate wage distributions
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stronger responsiveness of workers in small-medium-enterprises (10-19 employees) and

in medium-sized firms (20-99). Last, the largest effects are estimated for individuals

working in sectors such as IT and Communication and Finance, in line with the literature

on migration responses to taxation (e.g. Kleven et al. 2014).

While the larger response of lower earners may appear somewhat puzzling in light

of the extensive literature on the migration responses of top earners to tax differentials

(Kleven et al. 2020), it is consistent with a simple Roy-Borjas model of negative selection

of return migrants (Borjas 1987; Roy 1951). Germany is characterized by a higher wage

dispersion than Italy, as German firms enjoy greater flexibility in local wage setting

than their Italian counterparts, which are often bound by nationwide contracts (Boeri

et al. 2021). In this context, a standard Roy model predicts that a common shock to

net wage differentials between Italy and Germany along the wage distribution, such as

the 2010 tax scheme, induces selective out-migration of individuals with lower earnings

(Dustmann and Görlach 2016b; Bijwaard and Wahba 2014).

Last, to further understand the dynamics behind the differential effects by earnings,

in Appendix Figure E.2 we replicate the event study shown in Figure 7 by splitting

the sample in below and above median earners. While the effect is clearly driven by

below-median earners, we clearly see an upward pattern among above-median earners,

especially around 2016 when the 2015 scheme was in place.

6.4 Comparing Italians and Spaniards

In Table 6, we show the results of comparing Italians to Spaniards. In Column 1, we

estimate a simple DiD model only on eligible individuals (young college graduates)

with the treatment dummy being an indicator for being an Italian citizens. Despite the

different definition of treatment and control groups, the point estimate is significant

although in size than our baseline, implying that eligible Italians were 16% more likely

to leave Germany post-reform relative to “eligible” Spaniards, i.e. Spanish citizens born

after 1969 with a college degree. In Column 2, to deal with the potentially different

composition across education and age among Italian and Spanish migrants in Germany,

we estimate a Triple DiD specification on a 1:1 matched sample of Italians and Spaniards

for the two groups, and compare below-median (above-median) earners among the eligible with the
corresponding figure among the ineligible. Results are qualitatively similar if we instead estimate joint
regressions and include an interaction term for the above/below median earnings.
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based on observable characteristics.40 The coefficient of the triple interaction Italian ∗
Treated ∗ Post is significant and almost identical to the baseline (a 20% increase). Finally,

in Column 3 we estimate a placebo DiD regressions where we run our main specification

by using Spaniards instead of Italians. If our estimated treatment effect is indeed due to

these differential shocks hitting young college graduates, then the placebo should deliver

a significant “treatment” effect among Spanish expatriates in Germany. Reassuringly, the

placebo Treated ∗ Post interaction is not statistically significant and is much smaller in

size than the true estimate, suggesting that the latter is not driven by these unobserved

confounders.

7 Cost-benefit analysis

Our difference-in-differences analysis shows that eligible expatriates were more likely,

relative to controls, to return to Italy after the introduction of the 2010 tax scheme,

implying that the income tax incentives induced some high-skilled individuals who

would not have returned absent the incentives to move back to Italy (the “marginal re-

turnees”). Having established this result, a natural question is then whether preferential

tax schemes are a cost-effective policy to attract expatriates back.

The goal of this section is to estimate the effect of the preferential tax schemes on

income tax revenue by tackling the following question: is the increase in tax revenue

from marginal returnees enough to offset the loss in tax revenue from infra-marginal

returnees? Thus, our cost-benefit analysis focuses on the direct fiscal impact through

the extensive margin, due to tax-scheme-induced return migration. Therefore, we are

abstracting from the indirect effects arising from non-fiscal externalities, such as human

capital spillovers, which are the key rationale behind tax schemes targeting high-skilled

individuals, consistent with the extensive literature documenting their positive external-

ities on other workers (Moretti 2004; Winters 2014; Kerr et al. 2016; Anelli et al. 2023).41

While deliberately simple, the goal of our cost-benefit analysis is to highlight how the

fiscal impact crucially depends on key features of the tax scheme, such as the eligibility

criteria, with important policy implications for the design preferential tax schemes.

40Matching variables: education, age, gender, sector, occupation, years in the registry.
41Furthermore, we are abstracting from other fiscal effects besides (labor) income tax revenue, such as

tax revenue from consumption (VAT) and capital income, as well as the potentially increased use of social
security, healthcare, welfare programs, and other public goods by returnees.
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Our key result is that the fiscal impact of the 2010 scheme is marginally positive,

as the fraction of marginal to infra-marginal returnees implied by our most conservative

DiD estimates is slightly larger than the fiscal break-even critical value that equates

fiscal benefits and costs. We provide a tractable formula to solve for the fiscal break-

even threshold, which we estimate based on the migration data, the scheme features

(e.g. taxable share and duration) and under a set of assumptions about unobserved

behavioral parameters, such as out-migration after the scheme elapses. While the results

of our cost-benefit analysis are based on a number of assumptions which we cannot

completely test given our data limitations, we spell each assumption very clearly and

we discuss their plausibility, as well as the quantitative and qualitative implications of

relaxing each of them.42

7.1 The fiscal impact of the 2010 scheme

Let the total number of post-reform eligible returnees be denoted by M + I, where M

and I denote marginal and infra-marginal returnees respectively.43 To fix ideas, consider

Figure 3a. If our identification assumptions hold, the average post-reform value of the

eligible series (red line) proxies M+ I, the average post-reform value of the ineligible one

(blue line) gives I, and thus the number of marginal returnees M is simply the difference

between the two lines. Therefore, the share of marginal returnees M/I is simply the ratio

between the Average Treatment Effect (ATE) and the average post-reform outcome for

the untreated group.44

Having defined marginal and infra-marginal eligible returnees, we can now provide

a formula to compare the costs and benefits for the Italian public finance. Recall from

Section 2.3 that T(wit) denotes the tax liability of individual i with wit gross annual

earnings in year t, and T(swit) denotes the tax liability under a given tax schemes, where

42Since our estimated fiscal impact is close to zero, we do not compute the Marginal Value of Public
Funds (MVPF), which also captures the opportunity cost of public funds (Finkelstein and Hendren 2020).

43The concept of marginal and infra-marginal returnees is based on the potential outcome framework,
with the two groups corresponding to “compliers” and “always-takers”. Formally, let Y0

i denote the
probability that an eligible expatriate i returns to Italy absent the reform (D = 0), and Y1

i the probability
of i returning with the incentives in place (D = 1). Under the assumption of no-defiers (i.e., Y1

i ≥ Y0
i ), we

have that i ∈ I if and only if Y1
i = Y0

i , while i ∈ M if and only if Y1
i > Y0

i .
44This is the case because in the graph the control series is standardized to be equal to the mean of the

treated in the pre-period. If that was not the case, the ratio M/I would be given by the DD effect divided
by the sum of the mean outcome for the treated in the pre-period and the change in the mean outcome
for the untreated.
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s is the taxable share. Let β be a discount factor and δ denote the yearly probability

that an eligible returnee leaves the labor force, either by re-emigrating abroad or by

transitioning into unemployment. For simplicity, we assume that δ = 0 throughout the

duration of the tax scheme, and δ > 0 afterwards.

In order for the scheme to have a positive net fiscal impact, we need the following

condition to be satisfied:

d

∑
t=1

βt ∑
i∈M

T(swit)︸ ︷︷ ︸
Revenue from M
during scheme

+ ∑
t>d

βt(1− δ)t ∑
i∈M

T(wit)︸ ︷︷ ︸
Revenue from M

after scheme

≥
d

∑
t=1

βt ∑
i∈I

[T(wit)− T(swit)]︸ ︷︷ ︸
Revenue loss from I

(8)

The left-hand-side of (8) – the fiscal benefit of the tax scheme – is the additional

tax revenue generated by marginal returnees (i ∈ M), who would not have returned

absent the incentives, and it is the sum of two terms. The first component is the present

discounted value (PDV) of the reduced tax revenue from those M individuals during

their first d years in the country, when they benefit from the tax scheme (with taxable

share s). The second term is the PDV of the full tax revenue from M individuals after the

scheme elapses (i.e. for t > d), assuming that a fraction δ of them out-migrates abroad

again in each post-scheme year.

The right-hand-side of (8) – the fiscal cost of the tax scheme – is the loss in tax

revenue stemming from the fact that infra-marginal returnees (i ∈ I), who would have

returned even absent the incentives, benefit from the scheme as well. This foregone

revenue is given by the PDV of the difference between the full tax revenue and the

reduced tax revenue from I individuals throughout the d years when the tax scheme

(with taxable share s) is in place.

We can then solve Equation 8 to obtain the minimum share of marginal to infra-

marginal returnees such that for the fiscal benefit outweighs the cost, and compare this

break-even threshold to the M/I estimated in our DiD analysis in Section 5. To solve (8),

we use the 2010 scheme parameters s = 0.25 and d = 5.45 As the statutory retirement

age in Italy is 65 and the average age of eligible post-reform returnees in the migration

data is 35 years old, these imply 25 years of fiscal contributions for marginal returnees

45The taxable share of 0.25 is a simple average between 0.2 (women) and 0.3 (men), while the 5-year
duration is a simple average of the effective number of years of reduced taxation that returnees in 2011-
2015 benefited from under the 2010 scheme, which ranges between 3-7 years (see Figure A.1 for details).
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(beyond the 5 years duration). Unfortunately, we do not observe earnings, take-up and

the duration of stay in the Italian migration data. Therefore, to obtain the break-even

condition, we make the following assumptions based on the available data:

(i) full take-up; no intensive margin responses; no pass-through to gross wages

(ii) average initial earnings: wi1 = w1 = 75, 000 ∀i ∈ {M, I} 46

(iii) annual earnings growth by age: (wt − wt−1)/wt = 3% 47

(iv) out-migration rate: δ = 5% 48

Under assumptions (i)-(iv), and using a discount rate of (1− β) = 1%49, the break-

even condition simplifies to:
M
I
≥ 30.6%

i.e. we need at least 31 marginal returnees for each 100 infra-marginal, or, put differently,

a 31% increase in the probability that eligible individuals return. As our most conser-

vative estimates of the M/I ratio range between 27-34% (Table 4), we conclude that the

2010 scheme had a marginally positive net fiscal impact.

7.2 Sensitivity to parameter values

We now discuss how relaxing the assumptions in the previous section and varying pa-

rameter values affects the cost-benefit analysis. To assess the sensitivity of the break-even

condition, in Figure 9 we simulate the break-even marginal-to-inframarginal ratio (i.e.,

the solution of Equation 8) for a plausible range of values for each parameter, keeping

all the other parameters fixed to the baseline.

Out-migration rate. A key parameter governing the fiscal impact is δ, the out-migration

rate (or “depreciation rate”) of the stock of returnees after the scheme elapses. Figure 9

46The average gross earnings of beneficiaries of the 2010 tax scheme is around 75,000 euros, according
to the statistics released by Ministry of Economics and Finance for 2016, the earliest year available (MEF
2017). This implies T(w) = 26, 250 and T(0.25w) = 3, 750 using the tabulation plotted in Figure 2a.

47Source: authors’ elaboration on Italian Labor Force Survey data.
48Estimating δ requires panel data following individuals over time throughout their stay in Italy after

returning. In Appendix D, we explain how we picked δ = 5% based on a quasi-matching method linking
longitudinally individuals’ migration episodes. A 5% annual out-migration rate implies that over 22%
(40%) of marginal returnees will have left the country 5 years (10 years) after the incentives elapse.

49This is roughly the yearly interest rate on newly issued Italian government bonds between 2010-2020.
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shows that the break-even threshold is highly sensitive to the out-migration rate. There-

fore, it is crucial for the policymaker to keep subsequent out-migration low in order to

achieve a positive fiscal impact, as we discuss at the end of this section.

Discount rate. As the fiscal benefit derives from marginal returnees’ tax contributions

post-scheme while the fiscal cost from infra-marginal returnees during the scheme, a

higher discount rate β increases the break-even threshold of the scheme, as shown in

Figure 9. In other words, the higher the borrowing cost for the government, the costlier

is to subsidize returnees today in exchange for larger contributions in the future.

Taxable share and duration. Increasing the taxable share s – or reducing the duration

d – produces two effects: i) it mechanically increases the threshold, as per-capita rev-

enue during the scheme goes up both from M and I individuals, for a given fraction

of marginal returnees; and ii) it plausibly reduces the fraction of marginal returnees M
I

as tax incentives are less attractive, reducing tax revenue from M both during and after

the scheme. Therefore, the total effect is ambiguous and it depends on the size of the

behavioral response: if marginal returnees are highly elastic to a higher s (or lower d),

then it is likely that the latter effect dominates, reducing tax revenue. Focusing on i),

Figure 9 shows that while the taxable share has a negligible impact on the threshold,

a longer duration significantly tightens the conditions for a fiscal break-even, since a

longer duration reduces tax revenue after the scheme.

Age at return. Returnees’ age is another important factor determining the break-even

of the tax scheme, as shown in Figure 9. The higher the age at return, the lower the

number of years of fiscal contribution from marginal returnees after the scheme elapses

and before their retirement, and therefore the lower the net fiscal benefit.50 Importantly,

the policymaker can influence this parameter by setting an age limit or a birth cohort

requirement, such as in the 2010 scheme.

Average earnings. As the tax rate reduction is largely independent from the level

of annual earnings (Figure 2a), the level and growth rate of annual earnings have little

impact on the break-even condition, as shown in Figure 9. Still, an implicit assumption in

our analysis is that marginal and inframarginal returnees have the same average earnings

levels (wM = wI) and trajectories. On the one hand, higher earners tend to be more

responsive to tax incentives through migration (Kleven et al. 2020), implying wM > wI ;

on the other hand, if the negative selection among returnees that we documented with

50Younger individuals may also be more mobile and thus have a higher probability of re-emigrating
(i.e., a lower δ), which however we are unable to estimate with our data.
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the German data (Section 6.2) was the case also for the other origin countries, then

marginal returnees could possibly be lower earners than inframarginal (wM < wI).51 If

the former (latter) is the case, this would reduce (increase) the break-even threshold of

the policy, as shown in Figure 9.

Imperfect take-up. In the analysis we assume full take-up for both marginal and infra-

marginal individuals. While marginal returnees are by definition aware of the incentives,

it is plausible that take-up might be lower for infra-marginal individuals, who might not

be aware of the incentives or their eligibility. If take-up rate is lower for I than for M,

this will go in the direction of improving the net fiscal impact of the scheme.

Intensive margin and pass-through. Another implicit assumption is that the only

behavioral response to the incentives is on the extensive margin through return migra-

tion. In reality, conditional on returning, eligible individuals may respond also on the

intensive margin by increasing their before-tax earnings during the scheme, and possi-

bly decreasing earnings after the scheme elapses. While for self-employed individuals

such a response is the result of an individual choice (e.g. hours worked), for employed

individuals this could be due to employers adjusting downward returnees’ gross wages

because of their eligibility for the scheme (“pass-through”).52 To the extent that firms’

profits are taxed less than individuals, any pass-through goes in the direction of wors-

ening the net fiscal impact of the scheme.

7.3 Discussion

Overall, our simple cost-benefit analysis of the 2010 scheme offers a few insights on the

design of cost-effective tax schemes in a context of brain drain. Two key determinants

for the fiscal break-even are returnees’ age and their out-migration rate after the incen-

tives elapse. These two parameters that can be directly influenced by the policymaker,

respectively by setting a age requirement and by designing a gradual phase-out of the

incentives. Further, if the tax scheme targets high-skilled individuals (such as college

51However, notice that the negative selection of marginal returnees among return migrants from Ger-
many does not necessarily imply that they are lower earners in Italy, to the extent that they were under-
employed in Germany due to language proficiency, imperfect transferability of human capital, down-skill,
as argued in the literature on “brain waste” (e.g. Docquier and Rapoport 2012).

52Kleven et al. (2014) find that gross wages of foreigners eligible for the 1991 Danish tax scheme in-
creased after the scheme elapsed, implying that employers were retaining a fraction of the tax savings by
reducing gross wages during the scheme, consistent with the predictions of a wage bargaining model.
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graduates) who plausibly exert positive human capital spillovers beyond their direct

fiscal impact, the fiscal impact is likely a lower bound of the true impact of the scheme.

How does fiscal break-even condition change with subsequent tax schemes? As

discussed above, changing the generosity of the scheme plausibly changes the migration

elasticity and therefore the marginal-to-inframarginal ratio. Nonetheless, we can use our

framework to qualitatively assess how the legislative changes should affect the break-

even threshold.

The 2015 reform removed the birth-cohort requirement, plausibly increasing the

average age of returnees, reducing the years of post-scheme fiscal contributions and

tightening the conditions for the scheme to break-even. However, it also established a

standard duration of 5 years – as opposed to the 2010 scheme ex-ante uncertain duration

– which unambiguously increases the fiscal balance of the scheme (given that the ex-

post duration was the same, 5 years), as incentives are more attractive to expatriates and

equally costly for the government.

The 2019 reform further eliminated the high-skilled requirement, which we expect

to reduce human capital externalities for a given fiscal cost of the policy, tightening the

conditions for a break-even. Finally, the 2019 scheme features an extended duration for

individuals with stronger observable ties to Italy (e.g. having children, buying a house

established as primary residence, etc.), which is a potential avenue to keep out-migration

low, albeit at the cost of reduced post-scheme contributions.

8 Conclusions

Large emigration flows of young and highly educated individuals have characterized

the recent history of several countries. While governments worry about reversing brain

drain, few effective policies have been adopted. In this paper we investigate the effects of

a unique policy to induce return migration of young high-skilled expatriates introduced

by Italy in 2010. The reform granted a large income tax discount to Italian expatriates

moving back to Italy, as long as they have a college degree and they were born on or

after 1969. Exploiting these eligibility criteria in a Triple Differences strategy and using

administrative data on return migration, we find that eligible individuals are 27% more

likely to return post-reform, specifically from other European countries such as France,

Germany, Switzerland and the UK.
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We then focus on Germany, the main origin country for Italian returnees, and esti-

mate similar effects on the probability that Italian workers return to Italy, as proxied by

exits from German social security data. Furthermore, we find that marginal returnees

are mostly in the lowest half of the wage distribution of Italians in Germany, consistent

with return migrants being negatively selected in terms of their pre-return-migration

earnings. Overall, our findings show that tax-induced mobility is a broad phenomenon,

beyond top earners in specific occupations (e.g. inventors or football players), and may

result in a substantial reallocation of human capital across sending and receiving regions.

Last, we perform a simple cost-benefit analysis to compare the fiscal benefit of at-

tracting and retaining marginal returnees (who returned because of the scheme) with the

fiscal cost of subsidizing infra-marginal returnees (who would have returned anyway).

Our analysis shows that the direct impact of the 2010 scheme on income tax revenue

– a lower bound of the true effect in the presence of positive human capital externali-

ties (Kerr et al. 2016) – is marginally positive by virtue of targeting young high-skilled

individuals, whose fiscal contributions span several years beyond the duration of the

incentives. The result is based on the assumption of a reasonably low out-migration rate

after incentives elapse, a key parameter that can be influenced by the policymaker, for

instance with a gradual phase-out of tax incentives, or alternatively by extending the

duration for returnees develop “ties” to their home country, such as having children or

buying a home (as it is the case in Italy since 2019).

A few limitations of our study are worth highlighting and suggest some caution

in interpreting our estimates. First, as we do not observe actual take-up, our estimates

are intention-to-treat effects of eligibility for tax incentives on return migration. Second,

we do not observe in our data for how long eligible returnees remain in Italy, nor their

earnings, which are essential for a precise cost-benefit analysis. Last, we are unable to

estimate the spillover effects of marginal returnees besides their direct fiscal impact. In

future work, we plan to use Italian social security data to answer some of these questions.

To conclude, many countries have enacted or are enacting preferential tax schemes

to attract high-skilled expatriates and foreigners. Our findings show that well-designed

tax incentives are a cost-effective policy to reduce brain drain and to influence migration

choices of workers at the margin, although more research (and more data) is needed

to estimate the spillover effects of tax-induced immigration, the welfare implications for

countries that lose workers, and the effects on tax competition (Lehmann, Simula, and

Trannoy 2014), which could inform the design of preferential tax schemes in the future.
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Figures

Figure 1: Taxable income share under returnees’ tax schemes, by year of return migration
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Notes: The graph shows the share of labor income subject to income tax for return migrants eligible for the different tax schemes,
depending on the year of return to Italy (on the horizontal axis). Section 2.2 and Appendix A provide additional details.

Figure 2: Income tax rates reduction under the 2010 tax scheme, by gross earnings
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Notes: The figures plot the average (a) and marginal (b) income tax rates based on the 2010 Italian tax schedule for an individual
with no dependents. Source: OECD Taxing Wages 2010 (OECD 2011). The fiscal incentive used is a 25% share of taxable income
(Law 238/2010), i.e. an average between 20% (women) and 30% (men). For the tax rates with the tax incentives, gross earnings
are assumed to be entirely deriving from employee labor income, self-employed labor income and/or business income.
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Figure 3: Gross returns migration flows over time, by eligibility for 2010 scheme
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Notes: The figures plot the gross return migration flows of Italian citizens, born in Italy, 23-64 years old, with at least high
school diploma, by eligibility status. Eligible: college graduates born 1969 or later; ineligible: high school graduates and college
graduates born before 1969. Source: authors’ elaboration on Istat data. (*) In Figure (a), the ineligible series is standardized to
match the eligible in 2010, while in Figure (b) none of the series is standardized.

Figure 4: Return migration by birth cohort and education, pre- and post-2010 scheme
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Notes: The figures plot the total number of Italian expatriates, born in Italy and migrated abroad, returning to Italy between
2006-2010 (a) and between 2012-2016 (b) by birth cohort (x-axis), separately for college graduates and high school graduates.
Source: authors’ elaboration on Istat data.
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Figure 5: Year-to-year effect of eligibility for tax scheme on return migration rates
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Notes: The figure plots the estimated coefficients βτ (and 95% C.I.) of the interactions between the treated dummy and year
dummies in Equation 4, either on the i) full sample (blue circles), ii) born on or after 1969 sample (red diamonds) or iii) college
educated sample (green triangles). Observations: birth cohort c by education e by country of origin o by sex s by year of
migration t. The dependent variable is the number of Italian citizens, born in Italy between 1954 and 1983 and with at least
a high school diploma, moving to Italy from abroad in year t (Istat data), divided by the stock of Italian expatriates as of
2010 (OECD DIOC data). The regression includes year fixed effects as well as group fixed effects, defined by all combinations
of cohort, education, sex and origin countries. Observations are weighted by the stock of Italian expatriates in each cohort-
education-gender-origin country cell as of 2010, based on the OECD DIOC data. Standard errors (in parenthesis) are clustered
at the cohort-education-gender-origin country level.

Figure 6: Effect of eligibility on return migration, by gender and country (Triple DiD)
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Notes: The graph plots the point estimate and the 95% C.I. of the Triple DiD coefficient (Table 3 Column 2) for different
subgroups of returnees by gender and foreign country of origin. Observations: education (high school and college) by birth
cohort (6 five-year groups from 1954 to 1983) by by year (2006-2018) cells. Sample is all Italian citizens, born in Italy between
1954-1983 and with at least a high school diploma, moving from abroad to Italy between 2006 and 2018 (Istat data).
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Figure 7: Effect of eligibility on the probability of leaving Germany
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Notes: The figure plots the estimated coefficients βτ (and 95% C.I.) of the interactions between the treated dummy and year
dummies in Equation 7, either on the i) full sample (blue circles), ii) born on or after 1969 sample (red diamonds) or iii) college
educated sample (green triangles). Observations: individuals by year, IEB data. The dependent variable is the probability of
leaving the register in year t compared to being still in the register in t− 1. Sample is Italian citizens born between 1954-1983,
with at least high school diploma, and at least one employment spell in Germany between 2006-2017. “Treated” is a dummy
equal to 1 if birth year is equal or greater than 1969 and education level is college. Controls include education, gender, age at
entry in the register, birth cohort and year fixed effects. Standard errors are clustered at the individual level.

Figure 8: Heterogeneous effects of tax incentives on returns from Germany
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Notes: the figure displays the point estimates and 95% confidence intervals of the DiD coefficient (Treat ∗ Post) in Equation 5, for
the baseline estimate and separately for subgroups of Italians, breakdown by quartiles of the earnings distribution of Italians
in Germany (separately for treated and control group), by firm size (1-9, 10-19, 20-99 and 100+ employees) and by sector (IEB
data). Controls include education, gender, age at entry in the register, birth cohort and year fixed effects. Sample is Italian
citizens born between 1954-1983, with at least high school diploma, and at least one employment spell in Germany between
2006-2017.
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Figure 9: Sensitivity of break-even marginal-to-inframarginal ratio to parameter values
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Notes: the graph shows the break-even value of the M/I ratio that solves Equation 8, for different values of the parameters. In
each graph, the dark red point is the baseline value of that parameter used in Section 7, and all points are computed by keeping
fixed the other parameters at their baseline values.
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Tables

Table 1: Characteristics of Italians in the German Social Security Data

Pre-period (2006-2010) Post-period (2011-2016)
College
≥1969

High school
≥1969

College
<1969

College
≥1969

High school
≥1969

College
<1969

Female 0.44 0.40 0.41 0.43 0.39 0.42
Age 31.36 31.29 46.04 34.73 35.76 50.95
Age at entry 22.35 18.26 25.83 24.57 18.85 27.02
Years in the register 8.16 12.15 19.38 9.30 16.02 23.09
Leavers 0.025 0.009 0.016 0.037 0.013 0.017
Mean daily wage 104.33 67.80 149.80 123.57 75.93 155.11

Firm size
1-9 0.15 0.25 0.18 0.13 0.22 0.17
10-19 0.09 0.12 0.09 0.09 0.13 0.09
20-99 0.23 0.26 0.22 0.23 0.26 0.23
100+ 0.52 0.37 0.51 0.55 0.39 0.50

Sector
Agriculture 0.17 0.23 0.21 0.16 0.22 0.20
Energy and Mechanical 0.02 0.07 0.04 0.02 0.07 0.04
IT and Communication 0.33 0.41 0.28 0.30 0.40 0.28
Finance and Insurance 0.26 0.16 0.19 0.28 0.16 0.20
Health and Social 0.17 0.09 0.21 0.19 0.10 0.22
Other sectors 0.05 0.06 0.06 0.05 0.05 0.06

Observations 60,260 347,030 26,088 140,809 600,130 41,642

Notes: the table displays the average characteristics of Italian citizens, born between 1954-1988 and with at least one employment
spell in Germany, separately for the pre- (2006-2010) and post-period (2011-2016) and by treatment status: college graduates
born in 1969 or after (eligible), high school graduates born in 1969 or after (ineligible), and college graduates born before 1969
(ineligible). Daily wages are expressed in 2018 euros. Source: authors’ elaboration on IEB data.

Table 2: DiD effect of eligibility for tax schemes on return migration, by control groups

Outcome: Return Migration Rates
(1) (2) (3)

Control: All Coll<1969 HS≥1969
Treated ∗ Post 0.694∗∗∗ 0.621∗∗∗ 0.574∗∗∗

(0.116) (0.098) (0.109)
Observations 26 26 26
R-squared 0.959 0.978 0.935
Avg Outcome Pre 1.283 1.283 1.283
M/I 0.500 0.425 0.381
Year FE Yes Yes Yes
Treated dummy Yes Yes Yes

Notes: Observations: treatment status by year (2006-2018). The dependent variable is the return migration rate of Italians abroad,
and is equal to the count of Italian citizens, born in Italy between 1949-1983 and with at least a high school diploma, moving
to Italy from abroad in year t (Istat data), divided by the stock of Italian expatriates as of 2010 (OECD DIOC data). “Treated” is
a dummy equal to 1 if birth year is equal or greater than 1969 and education level is college and “Post” is a dummy equal to 1
for the post period years (2011 and after). The control group includes both high school graduates and college graduates born
before 1969 in Column 1, college graduates born before 1969 in Column 2 and high school graduates born on or after 1969 in
Column 3. “Average Outcome Pre” refers to the treated group in the pre-period. M/I is the implied marginal-to-inframarginal
ratio, obtained by dividing the Treat ∗ Post coefficient by the mean outcome for the treated in the pre-period and the change in
the mean outcome for the untreated. Robust standard errors in parenthesis. * p < 0.10 ** p < 0.05 *** p < 0.01.
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Table 3: Effect of eligibility on return migration, across cohorts-education groups

Outcome: Return Migration Rates
(1) (2)

DiD Triple DiD
Treated ∗ Post 0.669∗∗∗ 0.353∗∗∗

(0.162) (0.099)
Observations 156 156
R-squared 0.870 0.986
Avg Outcome Pre 1.272 1.272
M/I 0.467 0.246
Year FE Yes Yes
Cohort by Educ FE Yes Yes
Year by {C,E} FE Yes

Notes: Observations: education (high school and college) by birth cohort (6 five-year groups from 1954 to 1983) by by year
(2006-2018) cells. The dependent variable is the return migration rate of Italians abroad, and is equal to the count of Italian
citizens, born in Italy between 1954-1983 and with at least a high school diploma, moving to Italy from abroad in year t (Istat
data), divided by the stock of Italian expatriates as of 2010 (OECD DIOC data). “Treated” is a dummy equal to 1 if birth year is
equal or greater than 1969 and education level is college and “Post” is a dummy equal to 1 for the post period years (2011 and
after). In Column 1 (DiD model) we include cohort by education fixed effects, while in Column 2 (Triple DiD) we fully saturate
the model by including year by cohort and year by education fixed effects. “Average Outcome Pre” refers to the treated group
in the pre-period. M/I is the implied marginal-to-inframarginal ratio, obtained by dividing the Treat ∗ Post coefficient by the
mean outcome for the treated in the pre-period and the change in the mean outcome for the untreated. Robust standard errors
in parenthesis. * p < 0.10 ** p < 0.05 *** p < 0.01.

Table 4: Effect of eligibility on return migration, host country variation

Outcome: Return Migration Rates
(1) (2) (3)

DiD Triple DiD Triple DiD
Treated ∗ Post 0.533∗∗∗ 0.326∗∗∗ 0.254∗∗∗

(0.099) (0.074) (0.067)
Observations 10,023 10,023 10,023
R-squared 0.593 0.688 0.777
Avg Outcome Pre 0.948 0.948 0.948
M/I 0.552 0.338 0.264
Year FE Yes Yes Yes
Cohort by Educ by Orig by Sex FE Yes Yes Yes
Year by {C,E,O,S} FE Yes Yes
Year by Orig by {C,E} FE Yes

Notes: Observations: birth cohort c by education e by country of origin o by sex s by year of migration t cells. The dependent
variable is the number of Italian citizens, born in Italy between 1954 and 1983 and with at least a high school diploma, moving
to Italy from abroad in year t (Istat data), divided by the stock of Italian expatriates as of 2010 (OECD DIOC data). All columns
include year fixed effects as well as group fixed effects, defined by all combinations of cohort, education, sex and origin
countries. Columns 2 and 3 are Triple DiD specifications as we include year by cohort, year by education, year by gender and
year by origin countries fixed effects (in both columns) as well as all year by origin by cohort and year by origin by education
fixed effects (Column 3). Observations are weighted by the stock of Italian expatriates in each cohort-education-gender-origin
country cell as of 2010, based on the OECD DIOC data. “Average Outcome Pre” refers to the treated group in the pre-period.
M/I is the implied marginal-to-inframarginal ratio, obtained by dividing the Treat ∗ Post coefficient by the mean outcome
for the treated in the pre-period and the change in the mean outcome for the untreated. Standard errors (in parenthesis) are
clustered at the cohort-education-gender-origin country level. * p < 0.10 ** p < 0.05 *** p < 0.01.
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Table 5: DiD effect of eligibility on the probability of leaving Germany

(1) (2) (3)
Control: All Coll<1969 HS≥1969

Treated ∗ Post 0.535∗∗∗ 0.514∗∗∗ 0.942∗∗∗

(0.082) (0.082) (0.133)
Observations 1,917,180 1,849,644 267,525
Individuals 279,840 270,183 49,129
R-squared 0.017 0.017 0.025
Avg Outcome Pre 2.553 2.553 2.553
Year FE Yes Yes Yes
Controls Yes Yes Yes

Notes: Observations: individuals by years (2006-2016), IEB data. The dependent variable is the probability of leaving the register
in year t compared to being still in the register in t− 1, multiplied by 100 so that the coefficients are in percentage points. Sample
is Italian citizens born between 1954-1983, with at least high school diploma, and at least one employment spell in Germany
between 2006-2017. “Treated” is a dummy equal to 1 if birth year is equal or greater than 1969 and education level is college and
“Post” is a dummy equal to 1 for the post period years (2011 and after). In Columns 1 we include both high school graduates
and college graduates born before 1969 in the control group, while in Columns 2 and 3 we only include college graduates born
before 1969 and high school graduates born on or after 1969 respectively. Controls include education, gender, age at entry in
the register, birth cohort and year fixed effects. Standard errors are clustered at the individual level. * p < 0.10 ** p < 0.05 *** p
< 0.01.

Table 6: DiD effect of eligibility on leaving Germany, Italians vs Spaniards

Eligible only 1:1 match Placebo
(1) (2) (3)

DiD Triple DiD DiD
Ita ∗ Post 0.483∗∗∗ 0.178∗∗∗

(0.156) (0.045)
Ita ∗ Treated ∗ Post 0.608∗∗∗

(0.179)
Treated ∗ Post 0.109 0.087

(0.140) (0.141)
Observations 322,538 1,285,296 442,572
Individuals 68,268 187,030 76,275
R-squared 0.023 0.023 0.033
Avg Outcome Pre 3.039 3.095 4.009
Year FE Yes Yes Yes
Controls Yes Yes Yes

Notes: Observations: individuals by years (2006-2016), IEB data. The dependent variable is the probability of leaving the
register in year t compared to being still in the register in t − 1, multiplied by 100 so that the coefficients are in percentage
points. “Ita” is a dummy equal to 1 for Italian citizens, “Treated” is a dummy equal to 1 if birth year is equal or greater than
1969 and education level is college and “Post” is a dummy equal to 1 for the post period years (2011 and after). In Column
1, sample is Italian and Spanish citizens, born between 1969-1983, with college education, and at least one employment spell
in Germany between 2006-2017. In Column 2, sample is a 1:1 matched sample of Italian and Spanish citizens, born between
1954-1983, with at least high school diploma, and at least one employment spell in Germany between 2006-2017, based on the
following matching variables: education, age, gender, age at entry, sector, occupation. In Columns 3, sample is Spanish citizens,
born between 1954-1983, with at least high school diploma, and at least one employment spell in Germany between 2006-2017.
Controls include education, gender, age at entry in the register, birth cohort and year fixed effects. Standard errors are clustered
at the individual level. * p < 0.10 ** p < 0.05 *** p < 0.01.
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Appendix

A Details on returnees tax schemes

In this Appendix we describe the preferential tax schemes for return migrants imple-

mented in the 2010 decade, including detailed eligibility criteria and legislative changes.

A.1 The 2010 scheme “Controesodo"

On December 30, 2010, the Italian Parliament approved Law 238/2010 “Controesodo”

(“counter-exodus”).53 The 2010 scheme was the first major set of tax incentives not

restricted to a specific occupation (a dedicated scheme for researchers and professors is

in place since 2003). The stated goal of the 2010 reform was “to contribute to the country

economic growth by rewarding the human, cultural and professional experiences gained

by EU citizens who resided in Italy [..], study, work or graduated abroad, and who decide

to move back to Italy” (Law 238/2010).

The main eligibility requirements of the 2010 scheme are two: 1) holding a college

degree (at least a 3-year degree), and 2) being born on or after January 1st, 1969.54 In

addition, there are additional requirements: holding a EU citizenship, having resided in

Italy for at least 2 years prior to moving abroad, and having spent at least 2 years abroad

prior to moving to Italy. While all EU citizens were potentially eligible, the pre-residency

requirement implied that most non-Italian citizens (or foreign born Italians) were likely

ineligible. Last, Law 238 explicitly excludes workers who are continuously hired (tempo

indeterminato) by an Italian firm (or in the public sector) who go abroad under a contract

with such a firm and then return, but it allows workers to go abroad to study while

employed, as long as they were not on payroll (aspettativa non retribuita).

The 2010 tax scheme grants a large exemption from income taxation: eligible indi-

viduals only pay income taxes on a subset of their gross labor earnings, either 20% (for

women) or 30% (for men). At the time it was approved in late 2010, Law 238/2010 stated

53Law 238/2010 was a rare instance of a Law initiated by a group of members of Parliament, rather than
by the government, and specifically a bipartisan group.

54While the original draft of Law 238/2010 states that the college degree had to obtained by “January
20, 2009", a subsequent change in early 2012 (Law 14/2012) added that the college degree could also be
obtained “in the two years before returning”, as clarified on May 4, 2012 with the Circolare n. 14/E from
the Italian Revenue Agency (Agenzia delle Entrate).
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that the tax incentives were to be in place until December 31, 2013. This date was the

original deadline in the first draft of Law Controesodo discussed in the Parliament (on

January 20, 2009), implying that the policymaker had originally designed tax incentives

for a duration of 5 fiscal years. As the entire legislative process took almost two years,

the original deadline would have implied a rather short duration of the incentives. For

this reason, in late 2011, the expiration date was postponed until December 31, 2015,

by the government decree D.L. 216/2011 (Article 29), converted in Law on February 24,

2012 (Law 14/2012).55 Similarly, in late 2014 the expiration date was further extended

to December 31, 2017 by another decree (D.L. 192/2014). However, the latter provision

eventually applied only to those who returned to Italy by the end of 2015, as those

who returned afterwards were subject to the 2015 scheme (D.Lgs. 147/2015), which we

discuss below.

This sequence of adjustments implies that the effective duration of the scheme was

quite uncertain (especially until early 2012), and eventually ended up being heteroge-

neous based on the actual year of return migration. Figure A.1 displays the ex-ante

expected duration, i.e. the duration individuals were anticipating at the time they made

their return migration decision, and the ex-post effective duration, i.e. after all the leg-

islative changes took place, as a function of the year of return migration (vertical axis).

The expected duration was between 2-4 years, with the shortest being for those who

returned in the first half of 2014 (2 years) and the longest for those who returned in 2012

(4 years). A simple average across years 2011-2015 yields an average expected duration

of 3 years. The effective duration ranged instead between 3-7 years, i.e. from the year of

return until 2017, implying that it was the longest for earlier returnees. A simple average

across years 2011-2015 yields an average effective duration of 5 years, which we use in

our cost-benefit analysis.

A.2 The 2015 scheme “Impatriati"

In late 2015, the tax scheme was replaced by a new scheme (the “2015 scheme”) by

Legislative Decree (D.Lgs.) 147/2015 (Article 16) “Impatriati” (“back to homeland”).

Returnees who moved back to Italy starting from 2016 are subject to this new scheme.

The 2015 reform makes three main changes to the preferential tax scheme: i) the taxable

55The latter decree is also known as the “Milleproroghe” (“a thousands extensions”), a yearly decree
issued at the end of each calendar year, which extends the deadline of several public programs.
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income share is initially increased to 70% (up from the 20-30% of the 2010 scheme), and

then reduced again to 50% in 2016 with an amendment to the law; ii) the duration is set to

5 fiscal years from the year of return, in contrast to the uncertain duration under the 2010

scheme; iii) the birth cohort and the pre-residency requirements are abolished. Overall,

relative to the 2010 scheme, the 2015 scheme is less generous in terms of taxable share

of income (50%) but more generous and certain in terms of duration. Further, it slightly

expands the eligible pool by removing the birth cohort requirement and by relaxing the

pre-residency requirement (thus making non-Italian EU citizens likely eligible), although

it also required enrollment in AIRE as an additional condition to prove the 2 years of

residence abroad (unlike the 2010 scheme).

A.3 The 2019 scheme “Decreto Crescita”

While beyond our period of analysis, it is worth mentioning another major change in

mid 2019 with Law 58/2019 “Decreto Crescita” (“decree for growth”). The 2019 reform

expanded dramatically the plethora of eligible individuals by removing the college de-

gree requirement. As a result, any Italian or EU citizen who resided abroad for at least

2 years is now eligible for reduced income taxes on labor earnings, regardless of their

age and education level. It also increased the generosity, by lowering the taxable share

to 30% and by granting a more generous exemption (10% for the first 5 years) to indi-

viduals who move their residence to the Southern regions of Italy.56 While the standard

duration remains 5 fiscal years, this can increase up to 13 years if individuals meet some

criteria related to their “ties” to Italy, such as having one or more children or buying a

house designated as their primary residence in Italy.

56A subsequent change limited the exempted share to 50% for professional soccer players.
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Figure A.1: Duration of tax incentives for high-skilled returnees
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Notes: The graph shows the start and the end year (as well as the expected end year, if different), depending on the year of return to
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Figure A.2: Income tax rates (including payroll taxes) under the 2010 tax scheme
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Notes: The figures plot the average (a) and marginal (b) income tax rates, including compulsory social security contributions
(payroll taxes) paid by employees, based on the 2010 Italian tax schedule for an individual with no dependents. Source: OECD

Taxing Wages 2010 (OECD 2011). The fiscal incentive used is a 25% share of taxable income (Law 238/2010), i.e. an average
between 20% (women) and 30% (men). For the tax rates with the tax incentives, gross earnings are assumed to be entirely from

employee labor income, self-employed labor income and/or business income.
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Figure A.3: Income tax rates reduction under the 2015 tax scheme, by gross earnings
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Notes: The figures plot the average (a) and marginal (b) income tax rates based on the 2017 Italian tax schedule for an individual
with no dependents (source: OECD Taxing Wages 2017). The fiscal incentive used is a 50% share of taxable income (D.Lgs.

147/2015). For the tax rates with the tax incentives, gross earnings are assumed to be entirely deriving from employee labor
income, self-employed labor income and/or business income.

Figure A.4: Income tax rates (including payroll taxes) under the 2015 tax scheme
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Notes: The figures plot the average (a) and marginal (b) income tax rates, including compulsory social security contributions (payroll
taxes) paid by employees, based on the 2017 Italian tax schedule for an individual with no dependents (source: OECD Taxing

Wages 2017). The fiscal incentive used is a 50% share of taxable income (D.Lgs. 147/2015). For the tax rates with the tax incentives,
gross earnings are assumed to be entirely from employee labor income, self-employed labor income and/or business income.
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B Additional details on data sources

In this Appendix we provide additional details on the data sources used in this paper.

B.1 Italian migration data (Istat-AIRE)

Our main data source is the Italian migration data, which we obtained from Istat, the

Italian National Statistical Institute. The Istat data is based on the enrollment and dis-

enrollment from the Anagrafe degli Italiani Residenti all’Estero (AIRE; Registry of Italians

Residing Abroad). Italian citizens are required by law to enroll in the AIRE whenever

they migrate abroad for more than 6 months. The main benefit of enrolling is that

foreign income is not subject to income taxation in Italy, in addition to access to voting

from abroad and consular services., while the main drawback of enrolling is the loss of

non-emergency health coverage in Italy (e.g. the primary care physician).

Despite the substantial benefits to enroll in the registry, there is evidence that a

large fraction of Italians do not enroll when they move abroad (Anelli et al. 2023), and,

consequently, they do not appear in the return migration data. While this is an important

limitation, it does not constitute a problem for our identification strategy as long as

it is not differential between eligible and non-eligible individuals pre- and post-2010.

Importantly, registration in AIRE was not required in order to be eligible for the 2010

scheme, as long as beneficiaries were able to document proofs of residence abroad (e.g.

pay stubs, lease) to the tax authority in case of an audit.57 Therefore, we should not

expect any change in reporting incentives before-after 2010. This is indeed what we find

by comparing the Italian with the German data: in Figure B.1b, we show that the share

of eligible among returnees is similar between the two data source - and, importantly,

is symmetric before and after 2010 - which provides reassurance that our results are not

driven by any change in reporting incentives.

B.2 Database on Immigrants in OECD and non-OECD countries (DIOC)

While the Istat data measures international migration flows of Italians (both outflows

and inflows), studying return migration requires information on the stock of migrants

57While registration was required to be eligible for the 2015 scheme, our results are robust to excluding
the post-2015 years from the sample.
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abroad, which is the population at risk of returning to their home country. For this rea-

son, we complement the Istat data with the OECD “Database on Immigrants in OECD

and non-OECD countries” (henceforth DIOC), a comprehensive database with the stocks

of migrants by country of residence, country of origin, age, and, importantly, educa-

tion level, compiled based on destination countries decennial censuses (see Arslan et al.

(2015) for a description for OECD countries). Specifically, we use the DIOC data to

measure of the stock of Italians resident in each destination country as of 2010, by age,

education and sex, which we match to the Istat data. We use the 2010/11 release, which

is based on the 2010 wave of foreign countries censuses.58

We identify Italians based on their country of birth, as opposed to citizenship which

is unavailable or incomplete for several countries. While this is a different definition

than in the Istat data, which cover Italian citizens, in our analysis we exclude foreign-

born Italian citizens from the Istat data, which makes the two sources comparable.59

Education is defined as in the Istat data, based on the International Standard Clas-

sification of Education (ISCED) definition. We keep individuals with at least high school

education, resulting in two education groups, high school and college, with the latter

group being eligible for tax incentives (if born in 1969 or later).

Age is classified in 10-year bins (e.g. 25-34, 35-44, 45-54, 55-64). We limit the analysis

to individuals in working age (25-64). As eligibility is based on birth cohorts, we match

these age bins to the 5-year birth cohort intervals in the Istat data by apportioning each

age group to the corresponding birth cohort bins based on age as of 2010, using the Istat

data on emigration between 2006-2010, disaggregated in exact birth cohorts, to construct

weights. For example, consider the age group 35-44, composed of individuals born in

1966-1975, as of 2010. Based on the estimated weights, we assign about a half of this

group to the 1969-1973 cohort, and about a quarter to each of the 1964-1968 and 1974-

1978 cohorts respectively. This leaves us with 6 five-year birth cohort intervals, 3 eligible

(1969-1973, 1974-1978, 1979-1983) and 3 ineligible (1964-1968, 1959-1963, 1594-1958).

Once the DIOC and the Istat data are matched, we construct return migration rates

by dividing the yearly return migration flows in our sample period (2006-2018) from the

Istat data by the stock of Italians in 2010 from the DIOC data, by destination country,

58The full methodology for the 2010/11 release is available at https://www.oecd.org/els/mig/DIOC-
E-2010-11-methodology.pdf.

59As Italy does not grant birthright citizenship, the DIOC data includes Italy-born individuals who are
not Italian citizens, but these should be a negligible fraction relative to Italian citizens.
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birth cohort, education and sex. The final dataset covers 36 OECD countries.

B.3 German social security data (IEB)

In this section, we validate our measure of return migration in the German social security

data (“leavers”) by comparing it with actual migration flows of Italian citizens from

Germany to Italy from the OECD International Migration Database, which are based

on data from the German migration data (Destatis).60 The comparison, displayed in

Figure B.1a, is reassuring: the evolution (changes) of leaver and return migration flows

is very similar in the two data sources throughout our sample period (2006-2016).61 In

addition, Figure B.1b shows that the share of eligible returnees in the IEB and in the

Italian data is remarkably similar throughout the period, suggesting that measurement

error is unlikely to be differential across groups over time.

Figure B.1: Return migration flows from Germany to Italy by data source
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Notes: Figure (a): The green lines show the number of Italian citizens leaving the German IEB data - relative to 2010 -, as measured
by one year since last spell in the data; the solid line include all Italians, while the dotted line only Italians who first appeared in the

data after the age of 22, thus presumably born in Italy. The orange line shows the outmigration flows of Italian citizens from
Germany to Italy - relative to 2010 -, as measured in the OECD International Migration Data, which are based on data from the
German Federal Statistical Office. Figure (b): The two lines show the share of eligible (college graduates born on or after 1969)

returnees among eligible plus ineligible (college graduates born before 1969 and high school graduates) returnees, by data source.

60Unfortunately there is no information on education in the OECD-Destatis migration data. Therefore,
we compare total leavers (IEB) and migration flows (OECD) flows regardless of education level.

612016 is the last year in our analysis since we condition on having an employment spell the year before
leaving, and 2017 is the last year for which we can construct the proxy for leavers.

56



C Emigration and return migration around the 2010 scheme

In this Appendix we describe the evolution of emigration flows from Italy around the

2010 reform, and we discuss the implications for estimating and interpreting the effect

of tax incentives on return migration.

The twin recession experienced by Southern European countries induced high em-

igration rates from Italy, particularly among younger and highly educated individuals

(Anelli and Peri 2017; Anelli et al. 2023). As the 2010 scheme takes effect in 2011, the

contemporaneous increase in emigration may complicate the interpretation of return mi-

gration flows. Specifically, one may worry that a simple before-after 2010 comparison

between eligible and ineligible returnees may capture a “mechanical” increase in return

flows due to the higher propensity of the former to emigrate after 2010.

Ultimately, the importance of emigration to interpret the estimated effects of the

tax scheme on return migration depends on the question we are interested in. If we are

interested in the causal effect of eligibility on return migration, we need to credibly partial

out the effect of post-2010 differential emigration from the return migration flows.62 In

contrast, for a policymaker interested in boosting return migration to increase net high-

skilled immigration, the relevant elasticity is the one that includes post-2010 emigrants as

well. This is especially true in light of the evidence on the benefits of circular migration

for the diffusion of knowledge (e.g. Fackler, Giesing, and Laurentsyeva 2020).

Furthermore, even if we completely rule out the confounding effect of recession-

induced emigration, the overall effect of eligibility on net immigration (return migration

minus emigration) is not clear a priori. One the one hand, the tax schemes plausibly

induce return migration of those expatriates on the margin, increasing net inflows among

the eligible relative to the ineligible. On the other hand, the prospect of lower taxes may

induce Italian residents in the eligible group, who would have not left the country absent

the tax scheme, to emigrate in order to benefit from lower taxes upon return.63

62Unfortunately we do not observe the year of emigration of returnees, therefore we cannot limit the
analysis to returnees who were abroad as of 2010. In the next section, we explain in detail how we use
several group-by-year to absorb changes in emigration flows specific to young and high-skilled Italians.

63This is a similar mechanism as in the brain gain literature (Beine, Docquier, and Rapoport 2001): as
highly educated workers benefit from increased migration opportunities due to selective immigration
policies (e.g. points systems), the prospect of emigration induces individuals in developing countries
to invest more in their education to increase their chances of getting a visa; as not everyone ends up
emigrating, this results in higher education levels at home (brain gain). In our case the hypothesized
mechanism is the opposite: tax schemes may induce more individuals to leave with the prospect of lower
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While we cannot empirically disentangle recession-induced emigration from the

tax-induced unintended emigration, we can nonetheless compare the evolution of net

immigration for the eligible and ineligible groups: intuitively, if we see that net immi-

gration worsens among the eligible relative to the ineligible, this would suggest that the

tax schemes were ineffective in mitigating brain drain. This is what we do in Figure C.4a,

where we plot the net immigration flows among Italian citizens (return migration minus

emigration), for the eligible group as well as for the ineligible individuals breakdown

based on birth cohort and education. The graph shows the severity of brain drain we

discussed earlier in the paper: net immigration is negative throughout the period, stable

before 2010 and suddenly worsening after 2011, particularly among young individuals

(born after 1969) who were the most likely to emigrate during the twin recession. How-

ever, the post-period negative net inflows are noticeable larger among young high school

graduates relative to young college graduates, consistent with the timing and eligibility

for tax incentives.

To better understand the dynamics of the inflows and outflows in the previous

graph, Figure C.4b overlaps the return migration flows shown in Figure 3a with the

contemporaneous emigration flows, in changes relative to 2010. Such as comparison is

more informative for our analysis since the DiD effects are identified based on changes,

and it reveals two interesting facts. First, while the return migration flows by eligibility

start diverging around 2011-2012, likely driven by expatriates who were abroad before

2010, the divergence for emigrants occurs two years later, around 2013-2014. As indi-

viduals need at least two years abroad to be eligible for the tax scheme, the effect of the

differential increase should manifest no earlier than 2015-2016. Therefore, the elasticity

obtained by limiting the analysis to the 2011-2015 post period should be closer to the

true elasticity. Second, even if we assume that all the excess emigration in 2013-2014

among the eligible translates in excess return migration two years after, the divergence

among returnees is still larger than the divergence among emigrants, suggesting that the

divergence in return migration cannot be entirely explained by differential emigration.

Finally, in Figures C.5a and C.5b we show the year-of-birth distribution of emigrants by

education level, pre- and post-2010. Reassuringly, we do not see any differential changes

between college and high school graduates between the pre- and post-period.

Overall, three main conclusions emerge from comparing emigration and return mi-

taxes upon return, but a large share of these extra emigrants may end up staying abroad, thus exacerbating
brain drain.
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gration flows around 2010. First, while the 2010 decade is characterized by a deterio-

rating brain drain, with a large and sudden increase in net emigration from Italy, the

comparison between eligible and ineligible groups reveal that tax schemes likely con-

tributed to mitigate the increase emigration flows. Second, while we cannot completely

rule out that the tax incentives induced some unintended increase in emigration, such an

effect is negligible relative to the increase in return migration among the eligible group.

Last, differential emigration after 2010 is unlikely to be a major confounder to identify

the effect on return migration, as long as we include education and cohort by year fixed

effects in the regressions.

Figure C.1: Emigration rates from Italy by age and education, relative to stayers
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Notes: annual emigration flows of Italian citizens, as a share of the resident population in each age/education group as of 2011
Census and multiplied by 100, therefore in percentage points. Source: authors’ elaboration on Istat data and Anelli et al. (2023).
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Figure C.2: Emigration and return migration flows of Italians to/from top-5 countries
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Notes: The figures plot the number of Italian citizens born in Italy, 23-64 years old, with at least high school diploma, migrating
to (a) and returning from (b) each of the top-5 foreign countries of destination/origin in each year. Source: authors’ elaboration
on Istat data.

Figure C.3: High-skilled immigration and emigration among OECD countries
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Figure C.4: Net immigration, return and emigration flow by eligibility for 2010 scheme
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Figure C.5: Emigration flows by birth cohort and education, pre- and post-2010 scheme
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Notes: The figures plot the total number of Italian emigrants (born in Italy) moving abroad between 2006-2010 (a) and between
2012-2016 (b) by year of birth (x-axis), separately for college graduates and high school graduates. Source: authors’ elaboration on

Istat data.
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D Quasi-matching to estimate subsequent out-migration

In this Appendix we describe how we picked the annual out-migration rate of eligible

returnees after the scheme elapses (δ), which is a key element in the cost-benefit analysis

of the preferential tax scheme. Estimating δ precisely requires panel data linking individ-

uals migration histories over time. Unfortunately, Istat does not provide access to linked

data to researchers. Despite these limitations, we accessed to the universe of the migra-

tion microdata in the Istat Research Data Center, and we implemented a quasi-match to

link all transfers of residence plausibly associated with the same individuals.

Specifically, since the individual-level microdata recording transfers of residence

(either Abroad→Italy, Italy→Abroad or Italy→Italy) do not have an individual ID, we

created a pseudo-individual ID as follows. We selected those variables that are typically

fixed for each individual during their lifetime (date of birth, municipality of birth and

sex), and within each combination of these variables, we performed the following steps:

i) sort observations in ascending order by date of migration (month and year); ii) assign

an ID to the most recent transfer within each combination (the last month in the data is

12/2019); iii) look for the first occurrence within each combination (back in time from the

latest transfer) of a transfer whose destination (foreign country or Italian municipality) is

equal to the origin of the transfer in ii), and assign the ID in ii) to such an occurrence; iv)

repeat the procedure for the second-latest, third-latest (and so on) transfer within each

combination. Unfortunately, we could only perform this procedure for the transfers

of residence spanning the period 2013-2019, because in the previous years there is no

information on the municipality of birth.

This procedure is naturally prone to false matches. For how it is designed, it is

much more likely to entail Type 1 error (i.e., a false match) than Type 2 error (i.e., a false

non-match), since it is unlikely that place of birth, date of birth and sex change over

time in the administrative data, while it is much more likely that we falsely match two

individuals, with the same sex, born the same day in the same municipality, migrating

at two distinct points in time and such that the destination of the first move is equal to

the origin of the second move.64 Importantly for our purposes, the higher Type 1 error

by design implies that the estimated duration of stay (or probability of re-emigration) is

a lower (upper) bound of the true duration (probability).

64Notice that, by construction, the false positives are more likely to occur for individuals born in larger
municipalities.
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After performing this procedure, we split the sample between eligible (born after

1/1/1969 and with at least a college degree) and ineligible individuals, and we esti-

mated the time in years between their return from abroad and their subsequent em-

igration (if any). We then computed the probability of re-emigration within 3 years

from return, which is well defined at least for the 2013-2016 period, separately for the

two groups. Finally, to estimate the higher propensity to re-emigrate among marginal

returnees relative to the infra-marginal, we took a simple difference between the proba-

bility of re-emigration among the eligible and the same probability among the eligible.

The value of δ than we picked for the baseline in the cost-benefit analysis is based on the

result of this exercise.
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E Appendix: Additional Figures and Tables

Figure E.1: Return migration by birth cohort and education, pre- and post-2010 scheme
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Notes: The figure plots the total number of Italian expatriates, born in Italy and migrated abroad, returning to Italy between
2006-2010 (a) and between 2012-2016 (b) by birth cohort (x-axis), separately for college graduates and high school graduates.
Source: authors’ elaboration on Istat data.

Figure E.2: Heterogeneous effect of eligibility on leaving Germany by wages
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Notes: the figure displays the point estimates and 95% confidence intervals of the βτ coefficients in Equation 7, for the baseline
estimate and separately for individuals above and below median earnings, relative to the distribution of Italians in Germany
(separately for treated and control group). Controls include education, gender, age at entry in the register, birth cohort and year
fixed effects. Sample is Italian citizens born between 1954-1983, with at least high school diploma, and at least one employment
spell in Germany between 2006-2017 (IEB data).
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Table E.1: DiD elasticity of return migration to the average net-of-tax rate

Outcome: Log Return Migration
(1) (2) (3)

Control: All Coll<1969 HS≥1969
Log(1− τ) 1.050∗∗∗ 0.847∗∗∗ 1.005∗∗∗

(0.147) (0.157) (0.170)
Observations 26 26 26
R-squared 0.976 0.992 0.934
Avg Outcome Pre 7.236 7.236 7.236
Year FE Yes Yes Yes
Treated dummy Yes Yes Yes

Notes: Observations: treatment status by year (2006-2018) groups. The dependent variable is log of return migration of Italians
born in Italy between 1949-1983 and with at least a high school diploma, moving to Italy from abroad in year t (Istat data).
Log(1− τ) is the log of the average net-of-tax rate (Figure 2a) and it is instrumented by the interaction Treat ∗ Post, where
“Treated” is a dummy equal to 1 if birth year is equal or greater than 1969 and education level is college and “Post” is a dummy
equal to 1 for the post period years (2011 and after). In Columns 1 we include both high school graduates and college graduates
born before 1969 in the control group, while in Columns 2 and 3 we only include college graduates born before 1969 and high
school graduates born on or after 1969 respectively. “Average Outcome Pre” refers to the treated group in the pre-period. M/I
is the implied marginal-to-inframarginal ratio, obtained by dividing the Treat ∗ Post coefficient by the mean outcome for the
treated in the pre-period and the change in the mean outcome for the untreated. Robust standard errors in parenthesis. * p <
0.10 ** p < 0.05 *** p < 0.01.

Table E.2: Elasticity of return migration to the average net-of-tax rate, across cohorts-
education groups

Outcome: Log Return Migration
(1) (2)

DiD Triple DiD
Log(1− τ) 1.128∗∗∗ 0.587∗∗

(0.293) (0.250)
Observations 156 156
R-squared 0.858 0.970
Avg Outcome Pre 6.081 6.081
Year FE Yes Yes
Cohort by Educ FE Yes Yes
Year by {C,E} FE Yes

Notes: Observations: education (high school and college) by birth cohort (6 five-year groups from 1954 to 1983) by by year
(2006-2018) cells. The dependent variable is log of return migration of Italians born in Italy between 1949-1983 and with at
least a high school diploma, moving to Italy from abroad in year t (Istat data). Log(1− τ) is the log of the average net-of-tax
rate (Figure 2a) and it is instrumented by the interaction Treat ∗ Post, where “Treated” is a dummy equal to 1 if birth year is
equal or greater than 1969 and education level is college and “Post” is a dummy equal to 1 for the post period years (2011 and
after). In Column 1 (DiD model) we include cohort by education fixed effects, while in Column 2 (Triple DiD) we fully saturate
the model by including year by cohort and year by education fixed effects. “Average Outcome Pre” refers to the treated group
in the pre-period. M/I is the implied marginal-to-inframarginal ratio, obtained by dividing the Treat ∗ Post coefficient by the
mean outcome for the treated in the pre-period and the change in the mean outcome for the untreated. Robust standard errors
in parenthesis. * p < 0.10 ** p < 0.05 *** p < 0.01.
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Table E.3: Elasticity of return migration to the average net-of-tax rate, host country
variation

Outcome: Log Return Migration
(1) (2) (3)

DiD Triple DiD Triple DiD
Log (1− τ) 1.239∗∗∗ 0.504∗∗∗ 0.417∗∗

(0.257) (0.156) (0.174)
Observations 6,023 6,023 6,023
R-squared 0.865 0.918 0.947
Avg Outcome Pre 2.927 2.927 2.927
Year FE Yes Yes Yes
Cohort by Educ by Orig by Sex FE Yes Yes Yes
Year by {C,E,O,S} FE Yes Yes
Year by Orig by {C,E} FE Yes

Notes: Observations: birth cohort c by education e by country of origin o by sex s by year of migration t cells. The dependent
variable is log of return migration of Italians born in Italy between 1949-1983 and with at least a high school diploma, moving
to Italy from abroad in year t (Istat data). Log(1− τ) is the log of the average net-of-tax rate (Figure 2a) and it is instrumented
by the interaction Treat ∗ Post, where “Treated” is a dummy equal to 1 if birth year is equal or greater than 1969 and education
level is college and “Post” is a dummy equal to 1 for the post period years (2011 and after). All columns include year fixed
effects as well as group fixed effects, defined by all combinations of cohort, education, sex and origin countries. Columns
2 and 3 are Triple DiD specifications as we include year by cohort, year by education, year by gender and year by origin
countries fixed effects (in both columns) as well as all year by origin by cohort and year by origin by education fixed effects
(Column 3). Observations are weighted by the stock of Italian expatriates in each cohort-education-gender-origin country cell
as of 2010, based on the OECD DIOC data. “Average Outcome Pre” refers to the treated group in the pre-period. M/I is the
implied marginal-to-inframarginal ratio, obtained by dividing the Treat ∗ Post coefficient by the mean outcome for the treated
in the pre-period and the change in the mean outcome for the untreated. Standard errors (in parenthesis) are clustered at the
cohort-education-gender-origin country level. * p < 0.10 ** p < 0.05 *** p < 0.01.

Table E.4: Robustness: effect of eligibility on return migration, host country variation

Outcome: Return Migration Rates
(1) (2) (3) (4) (5)

Baseline EU + CH only EU only No 2016-18 No 2011
Treated ∗ Post 0.326∗∗∗ 0.429∗∗∗ 0.462∗∗∗ 0.298∗∗∗ 0.332∗∗∗

(0.074) (0.093) (0.103) (0.069) (0.079)
Observations 10,023 6,825 6,513 7,710 9,252
R-squared 0.688 0.685 0.674 0.667 0.692
Avg Outcome Pre 0.948 1.003 1.038 0.948 0.948
M/I 0.338 0.424 0.480 0.321 0.338
Year FE Yes Yes Yes Yes Yes
Cohort by Educ by Orig by Sex FE Yes Yes Yes Yes Yes
Year by {C,E,O,S} FE Yes Yes Yes Yes Yes

Notes: Observations: birth cohort c by education e by gender g by country of origin o by year of migration y cells. The dependent
variable is the number of Italian citizens, born in Italy between 1954 and 1983 and with at least a high school diploma, moving
to Italy from abroad in year t (Istat data), divided by the stock of Italian expatriates as of 2010 (OECD DIOC data). All columns
include year, cohort, education, gender and origin countries fixed effects, as well as year by cohort, year by education, year by
gender and year by origin countries fixed effects. In Column 2, we only keep migration from European Union countries and
Switzerland, and only EU countries in Column 3. In Columns 4-5, we respectively exclude years 2016-2018 and 2011 from the
regressions. Observations are weighted by the stock of Italian expatriates in each cohort-education-gender-origin country cell
as of 2010, based on the OECD DIOC data. Standard errors are clustered at the cohort-education-gender-origin country level. *
p < 0.10 ** p < 0.05 *** p < 0.01.
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