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YOUTH DRAIN, ENTREPRENEURSHIP AND INNOVATION

by Massimo Anelli", Gaetano Basso ™, Giuseppe Ippedico®, and Giovanni Peri®

Abstract

Migration outflows, especially of young people, may deprive an economy of
entrepreneurial energy and innovative ideas. We exploit exogenous changes in emigration
from local labour markets in Italy to show that between 2008 and 2015 larger emigration
flows reduced firm births. The decline affected firms owned by young people and those in
innovative industries. We estimate that for every 1,000 emigrants, 100 fewer firms owned by
young people were created over the whole period. A simple accounting exercise shows that
about 60 percent of the effect is generated simply by the loss of young people; the remaining
40 percent is due to a combination of the selection of emigrants among highly entrepreneurial
people, negative spillovers on the entrepreneurship rate of locals, and a negative local firm
multiplier effect.

JEL Classification: J61, H7, O3, M13.
Keywords: emigration, demography, brain drain, entrepreneurship, innovation.
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1 Introductionl]

Young people are often vehicles of innovation and economic change. This may be because
their recently acquired human capital is complementary with new technologies or because
they are more willing to take risks and invest in uncertain and “more disruptive” projects.
Therefore, large cohorts of young people in an economy may spur innovative ability and
firm creation. Young executives, professionals and entrepreneurs are important drivers of
growth as they contribute to the Schumpeterian “creative destruction” by introducing new
practices and technologies in the productive system (Liang et al., 2018; Acemoglu et al.,
2017).

Advanced economies, where fast aging of the population is reducing the size of the
young cohorts, risk a decline in creative and entrepreneurial energies. This issue is par-
ticularly relevant for several Southern European countries where population is aging and
young cohorts are shrinking due to demographic transition as well as to emigration towards
the rest of Furope. While emigration of Southern European youth has been significant for
a long time (Schivardi and Schmitz, 2018), the Great Recession has hit Southern Europe
much harder than Northern Europe and has provided strong incentives for young indi-
viduals to leave their countries as employment opportunities worsened significantly. The

decline in the number of young people may imply a slowdown in the creation of new firms

L We are grateful to Emanuele Ciani, Federico Cingano, Xavier Jaravel, Salvatore Lo Bello, Francesca
Lotti, Sauro Mocetti, Paolo Sestito, Eliana Viviano and Josef Zweimueller for helpful comments and to
seminars participants at Bank of Italy, Copenhagen Business School, CESifo Area Conference on
Employment and Social Protection, 2018 ESPE conference, ifo Insti-tute, Univeristat de Barcelona, Free
University of Bozen, Paris School of Economics, UC Davis Migration Research Cluster, 2018 Workshop on
Migration in Edinburgh and 2018 Brucchi Luchino workshop. We thank Rosario Ballatore (Bank of Italy),
Desideria Toscano and Annamaria Grispo (Italian Ministry of Interior) and Gina Carbonin (SOGEI) for
valuable data provision. The views expressed in this paper are those of the authors and do not necessarily
reflect the position of the Bank of Italy. Any errors or omissions are the sole responsibility of the authors.



and start-ups. It may also hinder innovation, slowing technological progress and economic
growth and, hence, depress labor demandﬂ The key question we ask in this paper is: does
a decline in young people reduce firm creation? And what sectors and type of firms are
most affected?

To answer these questions we focus on Italy, a Southern European country characterized
by a surge in the number of young people emigrating since the onset of the Great Recession.
Panel (a) of Figure 1 shows the scale and the sudden nature of the increase in the overall
emigration rate, for Italy. The emigration rate, shown from year 2005, increased very
sharply starting in 2010, and tripled by 2015, going from a yearly 0.07% to 0.18% of
the population in working age. Over the entire period 2008-2015 the cumulative flows
recorded by the administrative data sum up to 0.9% of the entire populationﬁ Emigration
was common to all age groups, but its rate was especially large among young individuals.
Panel (b) of Figure 1 shows the emigration rates among young people (aged 25-44) and
older people (aged 45-64) revealing that for the first group the rate grew more significantly
and it was more than double that of the second group as of 2015 [

Estimating the causal effect of emigration on local economic outcomes is challenging. A
least squares regression of local outcomes on local emigration rates would produce biased
estimates. The most relevant threats are reverse causality, as people are more likely to
leave poorly performing regions and omitted variable bias, as several unobserved factors

may push people to emigrate and cause poor performance of firms. Measurement error in

2 A similar concern expressed in developing countries, and called “brain drain” is that their young,
highly-educated individuals leave the country, lured by better opportunities in richer economies. This
leaves the economy and society of origin deprived of human capital and innovative capacity (Docquier,
2014).

3 Comparable statistics on nationals’ emigration flows across countries are extremely hard to obtain.
A report from the Portuguese Observatory of Emigration (2015) indicates that the cumulative outflows of
Portuguese citizens between 2011 and 2014 reached about 485 thousand people, or about 1.2 percent of the
Portuguese population per year.

4 Emigration rates were also larger among college graduates (Appendix Figure A1); however, the increase
during this period was comparable for college and non-college graduates.



emigration flows, due for instance to under-reporting of changes in administrative residence,
may also contribute to the bias. To overcome these issues, we adopt an instrumental
variable strategy in the spirit of Anelli and Peri (2017), using what we call “pull-driven
emigration”. We construct the network links of the diaspora from each local labor market
in Italy to a destination country, in a baseline year, that we choose to be year 2000.
Then, we interact this bilateral network with the economic performance of the destination
countries. In this way, we capture the facts that people residing in municipalities with
stronger network ties to countries with strong economic performance during the period
2008-2015, were more likely to emigrate. This instrumental variable allows us to leverage
cross-sectional variation of emigration rates driven only by “pull factors” of emigration.
By construction this IV is independent of any location-specific push factor, such as the
economic conditions in the local labor market, which are likely to be correlated with local
outcomes. We also perform a battery of tests showing that our pull-driven emigration
instrument is uncorrelated with previous local economic outcomes. This is consistent with
the assumed exclusion restriction that the instrument is not correlated with unobservable
and persistent local economic trends.

Our results show that emigration — instrumented by its pull-driven component— caused
a decline in the number of existing firms. The depressive effect on firm creation was driven
by fewer firm births, rather than by more firm deaths. This is consistent with the loss
of managerial and entrepreneurial capital that drives firm creation. Moreover we observe
a negative effect in the creation of firms whose owners and executives were 45 years old
or younger. Importantly, we show that the instrument has stronger explanatory power
for local labor markets with younger population at the baseline, and the instrument is
positively associated with an increase in the average age of the remaining population. The

estimated (local) treatment effect reveals that in an average-sized local labor market, which



lost 1,724 individuals to emigration (or about, 2.1 percent of the resident population once
measurement error in the administrative data has been accounted for), 178 fewer firms
were created and managed by young owners over the period 2008-2015. As reference,
during that period, a cumulative 2,470 firms managed by young owners were created in
the average local labor market. This is a significant effect. To better characterize the
underlying mechanisms, we present a simple accounting exercise that shows that about
60% of this effect can be attributed to the change in the age composition of the local labor
market — the pure demographic effect— triggered by emigration. Given the pre-emigration
entrepreneurship rate among young people, 107 out of 178 missing firms were indeed lost
simply due to young individuals leaving the local labor market. Selection of emigrants
among individuals with a higher entrepreneurship-rate, and negative spillovers onto other
entrepreneurs, explain up to 35% of the overall effect. The remaining 5% can be attributed
to diminished demand for goods and services due to a lower population level. As further
evidence indicating the potential innovative role of the young people who left, we find a
decline in the number of innovative start-ups (operating in technology-intensive sectors).
Finally, we find that local labor markets with higher emigration rates exhibit a decline
in overall employment and a negative change in the share of qualified workers (i.e., white
collars)ﬁ

The rest of the paper is organized as follows. Section [2| frames our contribution in the
existing literature. Section [3| describes the main data and trends for emigration and firm
creation in Italian local labor markets. Section [4]introduces the empirical specification and

the 2SLS identification strategy, and discusses its validity. Section [5| presents the main

5 The worsening of the composition of the workforce is an additional mechanism that could explain
the drop in entrepreneurship, as more skilled workers could have contributed to the formation of new
productive firms absent migration. However, such a mechanism, which is captured by both the “selection”
and the “local multiplier” effect in our decomposition, is hard to quantify given that we observe only few
characteristics of the migrants and of the workforce in the data.



results, and Section [5.5| reports several robustness checks. Section [6] concludes the paper.

2 Literature Review

We know little about how a decline in the number of young people affects the economic
performance of an economy, and yet this phenomenon has important implications for the
economies of both rich and developing countries. In developing countries, the emigration
rate of the high-skilled population, often referred to as brain drain, has increased signif-
icantly in the last two decades (see Docquier and Rapoport, 2012; Mayr and Peri, 2009;
Docquier et al., 2014; Di Giovanni et al., 2015). This trend significantly reduces the num-
ber of young people — who are more likely to migrate — depriving the countries-of-origin
of their economic and creative contributions. In developed economies, the dramatic fertil-
ity decline experienced in recent decades is causing the size of young cohorts to markedly
shrink. Our analysis takes advantage of a sharp increase in emigration in Italy which can
be attributed to economic motivations along with free mobility within the EU. We exploit
the strongly selective nature of this episode, affecting young (25-44 years old) individuals
much more than any other group, to estimate its impact on firm creation and innovative
start-ups. Our results contribute to several branches of the economic literature.

A growing body of literature shows that radical innovations are adopted by young man-
agers, and that their presence in a firm proxies for innovation intensity as they sort into
more innovative firms (Acemouglu et al., 2017)E| There is also evidence that entrepreneur-
ship peaks at an early age (Kopecky, 2017). Using cross-sectional variation Liang et al.
(2018) show that there is a significant positive relationship between the share of young

people in a country (or region) and its entrepreneurship rate. The share of young also

6 Part of this effect can be due to the investments that young professionals make in R&D and technology-
complementary human capital (Barker and Mueller, 2002; MacDonald and Weisbach, 2004).



correlates positively with productivity (Ciccarelli et al., 2017), growth (Engbom, 2019)
and birth rate of start-ups (Karahan et al., 2019).

A more established literature shows that brain drain from developing countries may
negatively impact growth (despite positive general equilibrium effects through remittances,
return migration and innovation exchanges; Docquier et al., 2014). In the context of
developed countries, there is little causal evidence on the effects of emigration on origin
economies, an exception being recent work on Mexico and eastern Europe that points to
short-term positive wage effects for stayers (due to a labor supply shortage; Mishra, 2007;
Elsner, 2013a, 2013b; Dustmann et al., 2015). A paper closely related to ours is Giesing
and Laurentsyeva (2017) who find negative effects on regional TFP due to labor mobility
after the Eastern EU enlargnment of the 2000S[| A related literature, beginning with
Rauch (1999), shows that links between origin and destination countries may have a causal
impact on trade flows (Rauch, 2001; Rauch and Trindade, 2002; Combes et al., 2005; Peri
and Requena-Silvente, 2010; Javorcik et al., 2011; Bratti et al., 2018a; Bratti et al., 2018b).
We discuss whether these established trade patterns may pose a threat to our identification
in Section [E.5l

Finally, we contribute to a broader literature on the positive role of labor mobility in
absorbing demand shocks (Blanchard and Katz, 1992; Beyer and Smets, 2015; Arpaia et
al., 2016; Dao et al., 2017; Basso et al., 2018). In this paper we only identify a short-
run negative effect of emigration, but declines in entrepreneurship and innovative ability
may also affect longer term growth prospects. Hunt and Gauthier-Loiselle (2010) show

that immigrants to the US are more likely to be active in patenting and innovation than

" Anelli and Peri (2017) and Ippedico (2017) also looked at the relationship between migration and
firm creation: this paper improves upon previous works exploring the demographic dimension and its
channels, and providing a more credible identification also thanks to higher quality and more geographically
disaggregated firm and emigration data. In their work on the start-up deficits, Karahan et al. (2019) use
variation in immigration across US states and relate it to firm entry.
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comparable natives. This paper confirms that migrants may be positively selected among

those with high entrepreneurial and innovative potential.

3 Data

3.1 Data on Firms and Local Labor Markets

We combine data on the emigration flows (described later in this section) with firm-level
data on the universe of all Italian firms, obtained from the Chambers of Commerce and
also with data from the social security administration (INPS) on local employment and
Wagesﬁ

The data from the Chambers of Commerce include information on entry and exit of
firms and demographic characteristics of owners, shareholders and executives for each firm
for the period 2005—2015E| We use this latter piece of information to classify firms with
a majority of owners and executives aged below 45, which we refer to as “young-owned
firms”. As reference, the underlying raw data are registers of all the firms, regardless of
their legal status, both mono and multiple establishments, existent in a given year, as
well as of entries and exits (establishments or production units are not observed). INPS
data cover the period 1990-2015, and collect information on the yearly number of employees
(broken down by broad occupation category, i.e., apprentices and blue collars, white collars
and managers), average monthly wage, industry and geographic location of each employer.

Our unit of analysis is the local labor market (LLM), defined using the national statis-
tical institute (ISTAT) 2001 definition. According to ISTAT, LLMs are clusters of munic-

ipalities with commuting patterns that are mainly within LLMs rather than across LLMs.

8 Both the Chambers of Commerce and INPS data identify the location of the firm by its headquar-
ters. The vast majority of Italians firms have only one establishment, so the main location will typically
encompass the whole firm.

9 We measure entries as the number of firms who are created in a given year and survive at least to the
end of the year.
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Similar to US Commuting Zones, they include geographic aggregations such that people re-
side and work within them: therefore, they are used as a proxy for local labor markets and
they differ from provinces which identify only administrative units (LLM do not usually
cross provincial boundaries)m There are 686 LLMs in Italy covering the whole national
territory. We focus our analysis on the period 2005-2015, and consider the period 2008-2015
as the “treatment” period, when emigration increased substantially. We can control for
pre-2008 economic performance (e.g., LLMs unemployment rate and value added obtained

from ISTAT) and test the correlation of the instrument with pre-2008 trends.

3.2 Data on Emigration Flows

We obtained data on emigration flows from each Italian municipality from ISTAT. The
data, which cover the period 2002-2015, come from administrative sources and are aggre-
gated into municipality of origin-country of destination-age group cellsﬂ We also obtained
emigration flows directly from the registry of Italians residing abroad (AIRE; Anelli and
Peri, 2017) that cover more years in the past (from 1990 to 2014) and contain information
about country of destination. These two features allow us to construct the networks of
emigrants as of 2000.

Despite the fact that emigrants are required by the law to register their residence abroad
within six months from the date of emigration, there are concerns about under-registration
and not all changes of residence may be recorded by the Italian authorities — thus not
showing up in our data. Figure [2| compares the outflows of Italians as registered by the

ATRE registries and the registration of Italians recorded by the UK social security system.

10 Following the US literature on CZs, in case a LLM crosses provincial boundaries we assign it the
province where most of the population resides. Such assignment is relevant for the inclusion of province
fixed effects in the main empirical specification.

1 The data also contain information on educational attainment, which we use in additional analyses not
reported. We restrict the data to include only Italian citizens emigrating abroad although all the results
are robust to the inclusion of non-citizens.
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The UK data indicate that the level of outflows from Italy to the UK is underestimated
by about two thirds (panel (a)), while the year-to-year changes follow closely those of the
UK social security registrations, but with one year of lag (panel (b)), which is consistent
with the six month window to communicate the new residence abroad and the bureaucratic
delays characterizing the formal registration process, which involves communications be-
tween the consulate and the municipality of origin. An analysis based on data from the
Switzerland Immigration Agency show similar patterns (Figure H According to the
UK and Switzerland data, actual emigration flows are about 2.6 times that registered by
official records: it will be important to account for such difference in measurement when
interpreting the magnitudes of our estimates.

Table [I| shows the stock of emigrants from Italy by country of destination as of 2000,
and their cumulative flows also decomposed into age groups post-2008. The table shows
two important points. First, the top destination countries have slightly changed over time:
while Italians always emigrated towards Germany, Switzerland and France, in recent years
they also moved more towards better-performing countries (e.g., U.K. and the United
States) rather than to countries with strong historic ties (e.g., Argentina and Belgium).
Second, we already saw in aggregate that the recent emigration flow was stronger for young

peopleE

12 A similar analysis has been carried out for the US using the 2005-2015 American Community Survey
and the information on the year of arrival and the country of birth. For the earliest years the US data
register inflows of Italian born migrants similar, if not larger, than those seen migrating to the UK and
Switzerland. However, the survey nature of the data does not allow to precisely estimate the immigration
of Italians in the most recent years, nor the year-to-year changes. In any case, the analysis based on the
US data also confirms qualitatively the evidence based on the UK and Swiss administrative data.

13 The table also reports the countries’ GDP performances relative to Italy, which will be discussed in

Section
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4  Empirical Specification and Identification

If we could rely on a randomly distributed outflow of young people across local economies,
it would be possible to estimate the causal treatment effect of such outflows on firm creation
and innovation with a simple OLS regression. However, emigration is likely to be correlated
to local observable and unobservable economic and social conditions which are likely to be
correlated with our outcomes of interest. Moreover, due to under-reporting of the change
of residence status, it is likely that we measure emigration with error. Nevertheless, it is
useful to start by looking at the correlation between the change in the firm stock (and in
cumulative entry and exit of firms) across local labor markets indexed by [ (indicated Ay; in
equation for brevity), and the cumulative migration outflows, 23212%08 my ¢ (normalized
by the baseline population in 2000 and multiplied by 100) using an OLS regression. In this
baseline specification, we also control for a set of pre-determined and observable local labor
market characteristics, Xj 2004, namely GDP per capita and unemployment rate in 2004,
to account for economic and demographic performance of the area before the emigration
event. We also include, in different specifications, region and province fixed effects, ¢p,
which capture unobserved shocks common within clusters of LLMSE We thus estimate

the following equation:

2015
Ay = a + 2008 100 4 64 A X s004 + (1)
Popi, 2000

Table [2] reports the OLS estimates of the coefficient 8. The main outcomes, repre-
sented by birth, death and changes in number of firms, do not appear to be systematically

correlated with emigration. In panel A more emigration is associated with more firm ex-

14 As noted above, in case a LLM crosses province boundaries the fixed effect is assigned based on
the province where most population resides. If the effect is assigned with error the estimates should be
attenuated as long as this error is random.
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its, although there is no significant effect on the stock of firms. Interestingly, the sign of
the relationship flips if we focus only on individuals aged 25-44: more emigration among
young individuals is negatively correlated with firm entries, a result that supports the idea
that demography matters for firm creation. Once including controls (panel C) the effect is
significant and positive for entries and exits, but it is null on the stock of firms.

OLS estimates, however, could be biased by several factors. First, the error term g
includes unobserved area-specific variations in economic, demographic and social factors
that may be positively or negatively correlated with emigration. One the one hand, if more
successful and resilient localities tend to have more youth emigration (as it appears to be
the case from the descriptive statistics shown in Figure df) the OLS would be biased posi-
tively. On the other hand, if young individuals disproportionately leave less economically
attractive labor markets, this would produce a negative correlation between emigration and
entrepreneurship. Second, the measurement error in emigration could bias the coefficient
toward zero. To reduce these potential biases of the OLS estimates, we exploit variation
in migration flows driven by historical networks and due to pull, rather than push, factors.

We thus develop an IV strategy.

4.1 Identification: The IV Approach

The key intuition for the instrumental variable, which is based on the work by Anelli
and Peri (2017), is that municipalities have connections with specific foreign countries
through their networks of past-residents who emigrated to those countries. This network
is likely to generate flows of information and opportunities, through personal and family
connections between the foreign country and the municipality of origin. These connections
are especially valuable during an economic downturn if those countries provide favorable

economic opportunities, thus attracting residents of the municipality abroad. Hence we
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leverage the interaction between such networks and economic attractiveness of destination
countries. First, to proxy for these pre-determined networks, we count the number of people
who emigrated from the municipalities in local labor market [ to each foreign country c
before year 2000, as a percentage of the LLM population in 2000E It is reasonable to
think that these networks are stronger the larger is the size of the community of emigrants
in the receiving country. We then interact these shares with the real GDP growth of foreign
countries during the period 2008—2015@ Summing across destination countries results in
a LLM-specific pull factor, which captures the intensity of the economic attractiveness
exerted by foreign countries during the 2008-15 period to each specific LLM. The variable

is defined as follows:

Pully =Y~ shy 2000 * (GDP'® JGDP2) (2)

[

In expression , the first term shy . 2000 is the number of people from local labor market
[ who live in country c as of year 2000, as share of the LLM population in year 2000. This
factor captures the relative size of the historic network between local labor market [ and
each specific foreign country c¢. The second term GDP?%'5/GDP?% is the real GDP
growth in country c¢ during the period 2008-2015, which includes the deep recession that
hit the Mediterranean economies much more then the rest of the European Union. This
factor captures the relative, country-specific “pull factor”, which proxies the economic
incentives for moving to country ¢ during the considered period. Table [I| summarizes the

variation in GDP growth between 2008 and 2015 for the main destination countries. The

2015
2 1=2008 Mt

our
popi,2000 ’

variable defined in is used as instrument for the actual emigration rate,

5Importantly, while the AIRE registry was started in 1990, all Ttalians emigrated in previous decades
were required to register to continue having consular services. This has allowed to construct historical
network using virtually all the first-generation Italian emigrants and not just those emigrating after 1990.

6Source: IMF International Financial Statistics. We are able to match more than 100 destination
countries that comprise almost all emigration outflows.

16



main variable of interest in the estimating equation (|1)).

The interaction between these two factors, the strength of expatriates network in year
2000 and the economic attractiveness of destination countries in 2008-2015, is likely to be
uncorrelated with unobserved factors specific to the local labor markets that may drive
both business creation and emigration. Threats to identification remain, however. For
instance, past economic shocks, if they are persistent and affected past emigration as
well as current firm creation, may constitute such a threat. To increase confidence in the
exclusion restriction of our IV strategy, we examine the correlation between pre-2008 trends
of the main outcomes of interest (namely in 2005-2008) and the IV capturing predicted
emigration. Table [3] reports the pre-period changes in local labor markets with below
median predicted emigration (left column) and in LLMs with above median predicted
emigration in the post-period. Such distinction allows to compare LLMs with low predicted
emigration (as induced by the pull IV) to those with more predicted emigration and to
assess whether these two sets of locations differ systematically in their pre-2008 trends.
Reassuringly, the two groups of LLMs look remarkably similar in all respects. While this
simple check suggests that pre-2008 trends are similar for LLMs with high or low levels
of emigration as predicted by our instrument, we conduct more systematic tests of the

validity of our IV strategy below, in section

4.2 First Stage Results

In Table [] we report the first stage results when using the “pull factor”, Pull;, as our
instrument and the emigration rate as the dependent variable. In the regressions we control
for GDP per capita and the unemployment rate in 2004, and we include region fixed
effects in column (2) and province fixed effects in column (3). These controls capture pre-

determined economic conditions in the LLMs of origin. The estimates in the first row of
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Table 4] show that the pull factor (Emigration IV) has a significant predictive power for
actual emigration and the size of the coefficient is stable across specifications at around 3.8.
The first stage F-statistics lie between 12 and 26, well above the standard rule of thumb
value of 10, below which weak instrument concerns would arise.

Among the three specifications, the one including the province fixed effects is the most
restrictive as it leverages variation only within provinces; that is, the fixed effects ac-
count for all unobservable characteristics common to local labor markets within the same
province. In the rest of the paper we use this more demanding specification. Figure [4]
shows the geographic variation which we are leveraging. The maps plot the variation in
emigration rates (panel (a)) from local labor markets within each province (in bold) as well

as the variation in emigration as predicted by the IV pull factor (panel (b)).

4.3 Instrument Validity

In order to strengthen our confidence that the constructed “pull-driven” IV is not correlated
to unobserved economic trends at the local level, we perform a series of checks. First, we can
exploit information on the period before 2008 (2005-2008) when there was little emigration
(this would be a pre-treatment period using the difference-in-difference terminology). To
have a first visual check, we start by dividing the Italian local labor markets into those
with high pull-driven emigration rates (above the median) and those with low pull-driven
emigration rates (below the median) as measured by our IV. Then Figures [5 [6|(a) and
@(b) show, respectively, the three main outcomes of interest: changes in stock of firms and
cumulative entries and exits of firms, all normalized by the existing stock of firms in 2005.
All three graphs show that the LLM with high “predicted emigration” (solid line) and those
with low “predicted emigration” (dashed line) have similar pre-2008 trends. The number

of firms and the average firm creation and firm destruction (as of share of firms in 2005)
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were moving together prior to 2008 for these two groups of LLMs. However, as the Italian
economy starts under-performing with respect to the other major European economies
around 2009, and more clearly since 2010, the stock of firms in LLMs with large predicted
emigration rates fell behind that of LLMs with few emigrants. Importantly for the validity
of our identification strategy, the economies with high or low predicted emigration behave
similarly in the pre-2008 period. This is consistent with the instrument being uncorrelated
with unobserved and persistent economic factors affecting the firm creation outcomes.

Along the same lines, in order to check the correlation of our instrument with the pre-
2008 trends for firm creation, we report the results of two more formal tests. In Table
we regress the pre-2008 change in the stock, birth and death of firms on the emigration
predicted by the pull-driven instrument post-2008. The test confirms formally that the
IV does not predict the pre-2008 firm creation rate — the change in stock for the universe
of firms (panel A) or for those owned and managed by people under 45 (panel B). We
find, however, a significant negative effect on pre-2008 firm deathsm One could also be
concerned that our instrument captures other dimensions of demographic change. Further
results, reported in Table [ Panel B, shows that the instrument predicts emigration abroad
and not internal outflows (while it marginally predicts internal past immigration). The
analysis is interesting in itself, as it indicates that pull forces from abroad, as identified by
our IV, are not substituting or complementing internal migration flows.

Finally, the pull IV resembles the traditional Bartik/shift-share IV in that it combines
variation in the cross-sectional distribution of emigrants-stock by destination country with

the countries’ aggregate economic performance. Recent work by Borusyak et al. (2018)

17 The negative effect on pre-period firm deaths indicates that in areas with more predicted emigration
during the Great Recession there were relatively fewer firm exits before the recession, which would imply
the instrument is correlated with good economic performance pre-2008. Note also that, in a regression
not reported but available upon request, we test the first stage effect of the IV on the pre-2008 migration
outflows: although positive, the relationship is quite weak and falls below the conventional F-statistics
threshold of 10.
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and Goldsmith-Pinkham et al. (2018) show the sufficient conditions needed for identifica-
tion. Regarding the time series component of our instrument, the variation in destination
country’s GDP is generated outside each single local labor market and it could be uncorre-
lated with LLMs economic dynamic: randomness of the shocks would satisfy the sufficient
conditions in Borusyak et al. (2018) framework. However, it could also be that LLM eco-
nomic outcomes are correlated with destination countries’” GDP growth and identification
would not be guaranteed. Therefore, we test whether our instrument satisfy the sufficient
condition for identification outlined in Goldsmith-Pinkham et al. (2018), i.e. that emi-
gration networks that drive the pull factor are not driven by a particular country nor are
correlated with some characteristics of the origin area. In the Appendix, we analyze the
cross-sectional components of the IV and the weights associated with each country in the
instrument, and we test whether the stock of emigrants in the main destination countries
correlates with the main observable characteristics of the local labor market of origin. Ap-
pendix Tables and report the results of such tests: although emigration to Germany
and Switzerland drives most of the variation of the pull factor-IV, these are not correlated
with observables at the LLM level. We conclude that there is no systematic reason to
believe that our identification strategy would be violated. A detailed description of the

tests is available in the Appendix.

5 Main Results

5.1 LATE and Characterization of the Shock

Before getting to the main results, it is important to better understand the characteristics
of the local labor markets most affected by the instrument, i.e. the “compliers” LLMs.

Those have migration flows due to the external pull factors, and they would not have if the
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pull factor was absent (or, alternatively, if the emigrant network was empty). Column (1)
of Table |§| reports again the main first stage result (column 3, Table , while columns (2)
and (3) show the specification on the subsample of LLMs with a low median age and on the
subsample of LLM with a high median age (measured in the period prior to the emigration
Wave)ﬂ Confirming the descriptive facts about emigration presented in Table|l{and Figure
the LLMs most affected by the pull factor are those with a relatively low median age. The
estimated first stage coefficient is about twice as large for relatively younger LLMs than
for relatively older ones. Following a LATE interpretation of the instrumental variable
identification, the effects we are going to estimate are identified locally for LLMs with
higher shares of young workers — who are potentially also those individuals with higher
entrepreneurial skills and more likely to start a new firm.

In Table m we then report the results of three regressions (reduced form IV, OLS and
2SLS) in which the outcome is the ratio of 25-44 years old to 45-64 population. Control-
ling for province fixed effects, economic conditions at the baseline and pre-trends in the
ageing structure, we observe that the instrumental variable has a direct negative effect
on the relative size of the younger cohort in LLMs. This effect carries through if we run
the 2SLS specification (column 3), but it is not observed in the OLS estimates (column
2). This table, although merely suggestive, confirms the idea that the recent emigration
wave was more prominent among young people and that the variation we leverage pro-
duces a decline in the number of young versus older people, which is consistent with the
idea that young people respond more to the economic pull captured by the IV. Another
exercise to characterize complier LLMs is based on geography rather than on demographic
characteristics (Appendix Table . It shows that LLMs affected by the pull factor are

more likely to be in the North of the country. This exercise is relevant because actual

18 The median age of an Italian LLM in the pre-period is 43.6 years and the distribution is close to a
Normal with average 43.8 and standard deviation 2.8 years (minimum 35.3 and maximum 57.9).
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and predicted emigration plotted in the maps of Figure [ differ somewhat because of their
geographical location. This is consistent with the idea that stronger economic pull had
a larger impact on emigration from the North and is not only correlated with long-term

trends in emigration which are more prominent in the South.

5.2 Effects on Firm Creation

Panel A of Table [8|shows the results of estimating equation (1)) using the change in the stock
of active firms as dependent variable, as well as the creation of new and the destruction of
existing firms. The coefficients reported are from 2SLS regressions where the endogenous
migration flow is instrumented with the pull factor. The dependent variable is the change
in total number of firms over the post period (2008-2015) in column (1), cumulative firm
births in column (2), and cumulative firm deaths in column (3). All the outcomes are
standardized by the stock of active firms in each local labor market in 2005. Standard
errors are clustered at the province level.

The estimates indicate that in areas with larger emigration flows between the period
2008-2015 the number of firms declined. This effect is driven by fewer firm births (that is,
less firm creation) rather than more firm deaths: on average, for a one percentage point
increase in emigration rate there has been a 8.8 percent decline in firms created as share
of 2005 LLM firms. A simple back of the envelope calculation, which also accounts for the
under-reporting of emigrants in the official data discussed above, indicates that over the
whole period, on average, 1,724 individuals left the average LLM and 617 fewer firms have
been created []

The small and non-significant coefficient of emigration on the number of firm deaths

19 The back of the envelope simply relates the emigration flow, aggregated over the period and adjusted
by the misreporting factor of 2.6, with the estimated effect on each outcome in an average local labor
market.
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is reassuring. First, emigration of young people is more logically associated with a decline
in potential firm-creation. Second, a prominent channel through firm-failure could suggest
a reverse channel of causation, namely people left local labor markets where firms were
closing.

The fact that firm creation was particularly affected is consistent with the idea that
emigration drained potential entrepreneurs, likely reducing the creation of new firms in the
area, an hypothesis we further test later. Further evidence on this is provided in panel B of
Table[8l To zoom specifically into the role of young people in starting new firms, we look at
the creation and destruction of firms whose owners and executives are younger than 45 (i.e.,
the same age threshold we use throughout the paper to define “young individuals”). The
age of owners and executives is reported in the data from the Chambers of Commerce and
we use this information to construct a synthetic measure that identifies a firm as “owned
and managed” by young people if the majority of owner-executives are under 45. We
then look at the number, creation and destruction of these firms “owned and managed”
by young people. The results in panel B, which mirror those of panel A, indicate that
emigration reduced the creation of firms whose owners and executives are 45 or younger.
According to the estimates, absent emigration (as induced by our pull instrument) there
would have been 178 more firms created with respect to an average of 2,470 firms created
in the average LLM (or of 2,750 “young-managed” firms for every 10,000 existing in 2005).
The effect on “young-managed” firms is, on average, about 30 percent of the total change
in new firms created observed.

It is important to consider that this estimated effect of emigration (178 fewer new
“young-managed firms”) is not simply the result of potential entrepreneurs leaving the
region, but captures the aggregate, reduced form effect resulting from multiple channels.

With a simple “accounting” exercise, we can decompose the total effect into three compo-
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nents.

The first part is simply due to the fact that some of the young individuals who emi-
grated would have started a business. This is a pure demographic effect and we evaluate it
assuming the average probability of starting a firm, r (entrepreneurship rate), for people
in the age group of the emigrants, as of 2005. The second part is the effect of depar-
tures on the entrepreneurship rate of those who are left. This may be due to the selection
of emigrants among those with higher entrepreneurship relative to the average, hence a
selection effect. Additionally, it may be due to a peer spillover effect, the potential exter-
nality that emigrants might have on those who did not migrate. For instance, a computer
programmer might become an entrepreneur if her friend with a great entrepreneurial idea
stays, but may not start a business if her friend leaves the region. Finally, the third part
of the effect is a local multiplier. As fewer firms are created and fewer people remain in
the area, this decreases the local demand for goods and services reducing the opportunity
for additional firms to be created. We call this latter the local multiplier effect. Hence, in
equation notation we can decompose the aggregate effect of emigration on the creation of

young-managed firms as follows:

Demographic Selection+Spillover Local Multiplier Effect
AYoungFirmBirths = AYoung X 7Tpre + Youngpre X Ar + 0 X[AY oung X rpre + Youngpre X Ar]
—_——— —~— N — ~~ ~—~
—849 0.018%7 23480 —0.0004%7  Multiplier Demographic Selection+Spillover
3)
Demographic Selection+Spillover ~ Local Multiplier Effect
—— P —_—
—178 = ~107 + ~63 + 0.05 x [—107 — 63] (4)
Demographic Selection+Spillover Local Multiplier Effect
= ~ = ~~
100% = 60% + 35% + 5% (5)

The decomposition above shows simple imputations that allows us to give a quantita-
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tive assessment of each channel and to have an estimate of the local multiplier coefficient.
We estimate the demographic effect by calculating the annualized entrepreneurship rate r
for individuals aged 25-44 before the Great Recession (between 2005 and 2008) which is
equal to 1.8 percent per year. We then multiply the average number of individuals aged
25-44 who left the representative average-sized local labor market (849) by the annualized
pre-recession entrepreneurship rate r cumulative over the 7 year period for which we esti-
mate our aggregate effect. This calculation generates a decrease of -107 “young-managed”
firms. Therefore, roughly 60% of the aggregate estimated effect (-178) is imputable to the
simple demographic channel. Then, we evaluate the effect on the entrepreneurship rate
of people left in the LLM, over the 2008-2015 period, Ar = 79915 — r200s. We do this by
estimating our main equation, using 2SLS, with this change as outcome. Ar captures both
the change in the entrepreneurship rate due to selection and that due to peer spillovers.
The estimated effect of emigration on Ar corresponds to a -0.04 percentage point change in
entrepreneurship rate per year. This coefficient multiplied by the average number of young
people in the LLM, 23,480, produces a decrease by 63 firms. This accounts for about 35%
of the aggregate effect. Then, the residual difference between the total effect and the sum
of the two above effects is the “local multiplier effect” (i.e., -8 firms corresponding to 5%
of the aggregate effect). Exploiting the simple accounting equation presented above, it is
possible to calculate the local firm multiplier p implied by our downstream effect: for every
100 firms not created due to the main effects (demographic plus selection plus spillover),
around 5 firms are not created because of the diminished local multiplier.

We acknowledge that part of both the demographic and the local multiplier effects may
be due to a loss of workforce rather than of entrepreneurs. The magnitude of this effect
is hard to quantify given the limited information we have on those who left and on the

characteristics of the employees. In this paper we are focused on the effect on firm creation,
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and we interpret the reduced demand for qualified labor that we show below as an impact

of fewer firms and hence fewer job opportunities for those people (see section and Table

10).

5.3 Effects on Innovative Firms

As entrepreneurship and firm creation are engines to introduce new technologies and to
create new jobs, the loss due to emigration may hinder growth through these channels. Such
a loss can be particularly damaging if it is also associated with less innovation and slower
technological and productivity growth. We analyze the potential impact on innovation, or
at least on economic activity in innovative sectors, by focusing on the creation of start-
ups, namely newly created firms that operate in technology-intensive sectors and are not
spin-offs of larger established firms. We call this group of new firms “innovative start-ups”
as they are those more likely to embody genuinely new technologies and ideas@ Table
|§| shows the results of equation (1) estimated using the number of start-ups in each LLM
in the post period as dependent variables. One limitation of our data is that we observe
only the net cumulative number of such firms: given that innovative start-ups tend to be
short-lived, our variable captures those which were able to survive during the entire period.

The estimated coeflicient is statistically significant and indicates that the larger is the
migrant outflows from Italian LLMs, the less likely is the creation of innovative start-ups.
While on average there were five additional innovative start-ups for every 10,000 existing

firms in a local labor market, areas with emigration rates one percentage point higher than

20 Data on start-ups come from the Registry of Innovative Start-ups, a special section of the Italian firms
registry. Newly born firms which develop, produce or sell highly innovative products or services can apply
to this registry if they satisfy one of the following conditions: i) 1/3 of their workforce hold a PhD or 2/3
hold a graduate degree; ii) R&D expenditures amount at least to 15% of revenues (or costs, if higher);
iii) they hold at least a patent of innovative nature. If accepted, these firms benet from favourable fiscal
treatments and simplified labor regulations. Firms can maintain this status up to 5 years after registration
provided their revenues do not exceed 5 million euros.
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the average had essentially zero innovative start-ups. Emigration seems associated with a
worrying decline in the creation of innovative firms which are responsible for job creation
and growth. Given the well known tendency of STEM (Science, Technology, Engineering
and Math) professionals to dominate the group of highly educated migrants to countries
such as the US (see Peri et al., 2015) or the UK, and their significant contribution to
innovation in the destination countries (see Kerr and Lincoln, 2010), it could be that the
corresponding effect in the countries of origin could be a slowdown of innovation. Moreover,
this result has important consequences for job creation, as the youngest firms are those
responsible for most job creation (Haltiwanger et al., 2013).

A second, related, exercise splits the main analysis reported in Table [§] for two sub-
groups: firms acting in high- and in low-value-added (VA) sectors (over the total number
of firms present in the LLM in 2005). The results are presented in Table @ emigration is
impacting the creation of both low- and high-VA firms. This shows that emigration does
not only impact low-VA firm dynamism, but has a significant impact on the creation of
high-VA firms. When comparing the magnitude of the effects of emigration on high- and
low-VA firms, back of the envelope calculations point to a larger decline among low-VA
sector firms in absolute value (482 fewer firms created versus 8 in the high-VA in response
to an emigration outflows of 1,700 people). However, the initial stock of high-VA firms is
very low (around 8.5 percent in 2005). To better appreciate the magnitude of the effect on
high-VA firms, the point coefficients indicate that the decline in high-VA firms is as large
as the average change over the period. That is, in a local labor market affected by a one
percentage point higher emigration outflow, the creation of high-VA firms declines by 1.3
firms for every 100 existing firms at the beginning of the period. This decline is about the
same size as the average change of high-VA firms over the period, but has opposite sign. In

other words, LLMs with high emigration fully reversed the creation of high-VA firms that
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LLMs had on average over the same period. For comparison, the decline of low-VA firms
following a one percentage point emigration rate is only one third in size with respect to
the average change increase of low-VA firms over the period. These considerations point

to a significant role of emigration for creation of firms operating in high-VA sectors.

5.4 Effects on Employment and Skill Composition

The evidence presented suggests that the outflow of young people deprived local economies
of entrepreneurs. This also potentially reduced local employment opportunities by lowering
job creation. Ex-ante, we can think that for each person who leaves the municipality less
than one job may be lost (if the person was not employed or if she is replaced by previously
unemployed stayers). To test this we inquire into the effect of emigration on local labor
market employment, and decompose this effect by workers’ qualification. We show the
estimates of this regression in Table The coefficient in column (1) indicates that the
associated decline in employees, as a percentage of initial employment, is about 9 percentage
points for a one percent increase in emigration — that is, about 1,200 workers for the average
emigration rate. Column (2) shows the corresponding effect on the average firm size that
is equivalent in magnitude, although not statistically significant.

To better interpret the average effect on employment we perform a similar back of the
envelope calculation as the ones proposed in Table[8] Backing out the number of employees
lost in an average local labor market, we find a sizeable effect, yet smaller than a 1-to-1
decline: 1,230 fewer employees are observed for 1,724 people (of all working age) who left.
We find this effect large, but reasonable, as most of the people who emigrate are working
age and it is generally costly to emigrate abroad, especially for low-income, unemployed or
inactive people.

Columns (3) to (5) of Table [L0| explore in some detail the effects of emigration rates
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on the labor market skill structure by estimating the effects on the change in the number
of workers, separately by broad occupation group. We distinguish between blue collars,
white collars and managerial jobs. We find that, while there is a small non-significant
negative coeflicient on the number of blue collar workers in the labor market, the negative
effect is substantially larger for white collar workers. The association of emigration with a
(negative) change in managers is large, but imprecisely estimated and it is not statistically
significant. The coeflicients indicate a possibly vicious cycle in the decline of highly skilled
workers and managers in areas where the youth drain takes place@

Still, there could be a complementary channel that goes through local demand: as more
people leave an area, fewer opportunities are created for non-tradable activities. Appendix
Table reports the effects of emigration on firms in the tradable and the non-tradable
sectors. The coefficients are larger for non-tradable than for tradables firms: in response to
a one percentage point higher emigration rate, we find one percentage point fewer tradable
firms created versus eight percentage points fewer non-tradable firms created. However, as
the number of firms in the non tradable sector is much larger than those in the tradable
sector, relative to the average, the effect on firm creation is larger for tradable firms. These
are usually firms employing more skilled workers and using more advanced technology, so

this result is in line with the high skill content of emigrants.

21 On the one hand fewer workers in the local labor market, if there are issues of crowding or decreasing
returns, may increase wages at least in the short-run (Dustmann et al., 2015). On the other hand, the
larger loss of skilled young people may reduce local productivity, and the composition of workers will
change towards lower wage workers. The combination of selection and productivity effects can therefore
produce negative effects on local average wages. This is what we find in Appendix Table @ for both the
total wage bill and average individual wages. It seems therefore that the drain of young productive workers
drive wages down, consistent also with the change in skill composition presented in Table
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5.5 Robustness checks

To ensure that our identification strategy is effectively capturing variation in emigrant
flows due only to pull forces, we want to rule out some possible alternative channels and
confounding factors.

First, as we focused on net emigration flows, we are neglecting substitution effects be-
tween emigrants, Italian internal migrants and foreign-born immigrants. These groups can
relocate into areas experiencing migration outflows and re-equilibrate their demographic
structure. So, we augment the main analysis by adding as a control the immigration in-
flows in both the first and second stage. Table[11|shows that the main results hold strongly
when adding this control.

The map in Figure (a) shows that migration outflows were stronger from border re-
gions, which are possibly different from the rest of the LLMs because their connection
with foreign countries in terms of commuting patterns and local trade. Related, a large
literature shows that emigrants establish trade relations with their origin countries and
possibly with firms in their birth region (Rauch, 1999, 2001). This latter concern would
hardly be a threat to our identification strategy as more emigration to a certain country
would possibly imply more economic activity and a stronger firm creation in the munic-
ipality of origin, especially in the tradable sector, something that we do not find in the
data. Yet, this channel might lead to underestimation of the negative effect of emigra-
tion on entrepreneurship. We tackle this concern in several ways. First, in our preferred
specifications trade patterns are absorbed by the province fixed effects as long as they are
common to a province. Second, we test the robustness of our estimates to the exclusion of
border provinces, which also have strong trade relations with border countries. The results
are presented in Table Column 2: the point estimates barely change, reassuring that

our main conclusions are not biased by the presence of specific channels in border regions.
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Finally, in Table [Af] we control for the initial share of tradable firms in the local labor
markets and the change in the value of exports from each LLM in the period of interest:
the main conclusions continue to hold 23

Tables [ATHAT]] report additional checks. For each outcome, we run the main 2SLS
specification, but also including as controls, in turn, the pre-2008 outcome (whether it is
the change of firm stock, the cumulative entries, the cumulative exits, local employment,
etc.). The main results are confirmed for all the outcomes.

The set of tests and checks performed support the validity of our IV strategy and,

therefore, the identification of causal effects of emigration on firm creation.

6 Conclusions

In this paper, we provide empirical evidence on an important question about which we
know very little: what happens to firm creation if the cohort of young individuals becomes
smaller? We do this by taking advantage of an emigration wave from Italy, mainly concen-
trated among young people, and by using an instrumental variable to isolate pull, rather
than push, factors. We then combine data on emigrants at the local labor market level
with data on firm creation and on new start-ups operating in technology-intensive sectors.
The IV-induced variation in the emigration rates across local economies, which exploits
past emigration networks and GDP growth in destination countries, is concentrated in
areas with a younger demographic structure. Moreover, the validity of our identification
strategy is supported by several tests, including the independence of the IV with pre-2005
local trends in firm creation and economic outcomes.

Our results indicate that Italian LL.Ms that lost more young to emigration experienced

22 Additional regressions, which are not currently available for publication, show that emigration flows
do not predict a change in export values.
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less firm creation. Moreover, we observe a smaller number of innovative start-ups in those
areas and, in turn, a decrease in local job creation and a drop in the share of highly qualified
workers. We then provide a quantitative assessment of how strong are different channels
linking emigration to firm creation. We find that about 60 percent of the loss in firm
creation can be attributed to a pure demographic effect, as emigration deprives an area of
young people. The remaining 40 percent is mainly due to selection of immigrants among
people who are more entrepreneurial than average, and to spillovers on the entrepreneur-
ship of people who remain. The results are consistent with ideas put forth by Liang et
al. (2018), Acemoglu et al., (2017) and Engbom (2019), namely that demography, and
specifically the lack of young managers and young entrepreneurs, may negatively affect
firm creation, innovation and ultimately labor demand. Such negative effects of emigration
on the economic outcomes of markets of origin may be in part overturned if “brain gain”
benefits materialize (e.g., destination-origin trade and innovation networks or higher local
investments in human capital; see Beine et al, 2001, and Docquier and Rapoport, 2012).
Moreover, the long-term benefits of economic mobility and the role of out-migration in

re-equilibrating asymmetric shocks are well acknowledged, but beyond the scope of this

paper.
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Figures

Figure 1: Emigration flows, percentage of 2005 population, 2005-2015
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Figure 2: Recorded Emigration and UK Registered Italian Inflows
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Figure 3: Recorded Emigration and Switzerland Registered Italian Inflows
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Figure 4: Actual and Predicted Emigration from Italian LLMs
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Table 1: Emigration by country of destination, top 5 countries: 2000 stock, GDP perfor-
mance and 2005-2015 flows

M @)
Panel A
Top countries in 2000 Stock of Emigrants GDP 2015/2008
Germany 286,570 1.07
Switzerland 228,725 1.09
France 165,244 1.04
Belgium 117,935 1.06
Argentina 99,506 1.11
Panel B
Top countries in 2008 — 15 Flows % 25-44-y.0.
Germany 70,104 48.6
U.K. 66,094 61.2
Switzerland 53,567 52.3
France 45,046 46.8
United States 27,563 54.9

Notes: Panel A reports the top 5 main countries in terms of size of the emigration network as of 2000 as
measured in the AIRE data, and the GDP growth between 2008 and 2015 calculated on IMF data (out of a
total of 92 countries considered). For reference, both UK and US growth was 1.19 in the period of interest
and GDP growth in Italy was 0.93. Panel B reports the flows of emigrants to the top destination countries
in the periods 2008-2015 and the share of 25-44-year old measured in the ISTAT-AIRE data.
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Table 2: OLS regression of LLMs firm dynamics on observed emigration rates

(1) (2) (3)
All Firms All Firms All Firms
A Stock ) Births ) Deaths

VARIABLES 2008-15 2008-15 2008-15
Panel A
Emig Rate -0.008 0.005 0.013**

(0.006)  (0.006)  (0.005)

R-squared 0.004 0.001 0.014
Panel B
Emig Rate 0.005 0.021***  0.016%**

(0.007)  (0.007)  (0.006)
Emig Rate*Young -0.027**  -0.036*** -0.009
(0.011)  (0.011)  (0.010)

R-squared 0.072 0.104 0.039
Panel C
Emig Rate -0.000 0.015* 0.015**

(0.004)  (0.008)  (0.006)
Unemp.Rate 2004 0.214 0.764***  0.550%**

(0.144)  (0.230)  (0.149)
GDP 2004 0.205%** 0.278%* 0.073

(0.078)  (0.146)  (0.070)

R-squared 0.567 0.460 0.599
Avg. Outcome 0.005 0.344 0.339
Avg. Treatment 8518.980 8518.980  8518.980

Notes: OLS estimates. The sample is composed of 686 Local Labor Markets (LLMs). The dependent
variables are the changes in firm stock (column 1), cumulative firm entry (column 2) and exit (column
3) between 2008 and 2015 as a fraction of the stock of firms in 2005. The independent variable is the
cumulative emigration rate between 2008 and 2015 as a fraction of the LLM population in 2000, times 100.
In Panel A there are no control variables. In Panel B we include the indicator Young defined as average
age in 2002 below median, and we interact it with emigration. In Panel C we control for unemployment
rate and value added per capita in 100,000 euros in 2004 at the LLM level and we include province (110)
FEs. *** ** * indicate significance at 1-percent, 5-percent and 10-percent level, respectively.
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Table 3: Pre-period local labor market characteristics, 2005-2008

Below median Above median
predicted emigration predicted emigration
Firm stock over 2005 firm stock 0.023 0.025
(0.032) (0.038)
Under 45 owned firms over 2005 firm stock -0.006 -0.002
(0.022) (0.024)
Entry of firms over 2005 firm stock 0.196 0.199
(0.039) (0.041)
Exit firms over 2005 firm stock 0.167 0.169
(0.023) (0.025)
Entry of under 45 owned firms over 2005 firm stock 0.185 0.193
(0.040) (0.039)
Exit of under 45 owned firms over 2005 firm stock 0.077 0.080
(0.020) (0.018)
Change in LLM employees over 2005 employees 0.116 0.121
(0.118) (0.115)
Change in avg firm size 0.021 0.119
(0.810) (0.840)
Change in number of managers to blue collars -0.004 -0.014
(0.245) (0.091)

Notes: LLM averages and standard deviations in parenthesis, 2005-2008. The 686 LLMs are split in two
subsamples, one above and one below the median emigration rate as predicted by the pull-instrument.

Further details in the text.
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Table 4: First stage regression

Panel A
(1) (2) (3)
Emig Rate Emig Rate Emig Rate
Emig. IV 3. 722K 3.883%** 3.803***
(0.771) (0.758) (1.077)
Unemp.Rate 2004 -1.720%* 0.784 1.791
(0.736) (1.114) (1.621)
GDP 2004 0.564*** 0.566*** 0.665%***
(0.141) (0.111) (0.195)
Observations 686 686 686
R-squared 0.131 0.243 0.397
F-excluded instrument 23.312 26.243 12.458
Avg. Outcome 0.825 0.825 0.825
FE - Region Province
Panel B
(1) (2)
Internal Emig Immigration 05-08
Emig. IV -0.661 -1.259*
(2.624) (0.690)
Observations 686 686
R-squared 0.400 0.677
F-excluded instrument 0.064 3.329
Avg. Outcome 8.496 1.316
Province FE X X

Notes: OLS estimates. The sample is composed of 686 Local Labor Markets (LLMs). In Panel A, the
dependent variable is the cumulative emigration rate between 2009 and 2015 as a fraction of the LLM
population in 2000, times 100. The independent variable is the predicted emigration rate based on the
shares of pre-2000 emigrants to different countries to LLM population in 2000 interacted with real GDP
growth of each country between 2008 and 2015, Pull; = 3__ shy.c,2000 * (GDPZ°" JGDP2°°®). We further
control for unemployment rate and value added per capita in 100,000 euros in 2004 at the LLM level.
Column 1 include no fixed effects while Columns 2 and 3 include region (20) and province (110) FEs
respectively. In Panel B, Column 1, the dependent variable is the cumulative emigration rate between 2009
and 2015 to different LLMs in Italy, while in Column 2 the dependent variable is the change in the stock
of immigrants from abroad between 2015 and 2009, as a fraction of LLM population in 2000. *** ** *
indicate significance at 1-percent, 5-percent and 10-percent level, respectively.
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Table 5: Instrument validity check: Effect of emigration rates on pre-shock change in stock
and flows of firms (2005-08)

(1) (2) (3)
All Firms All Firms  All Firms
A Stock )" Births ) Deaths
2005-08 2005-08 2005-08

Panel A: All firms
Emig. IV -0.062 -0.081 -0.019
(0.051) (0.064) (0.023)

R-squared 0.483 0.495 0.608
Avg. Outcome 0.025 0.198 0.173
Avg. Treatment 0.825 0.825 0.825

Panel B: Firms with ownership under 45
Emig. IV 0.016 -0.087 -0.103%**
(0.047) (0.063) (0.032)

R-squared 0.449 0.474 0.483
Avg. Outcome -0.004 0.190 0.193
Avg. Treatment 0.825 0.825 0.825
Observations 686 686 686
Province FE X X X

Notes: OLS estimates. The sample is composed of 686 Local Labor Markets (LLMs). The dependent
variables are the changes in firm stock, cumulative firm entry and exit between 2005 and 2008 as a fraction
of the stock of firms in 2005, in each column respectively. In Panel A we include all firms while in Panel B
we include only firms owned and managed by individuals under 45 years old, which we discuss in Section
The independent variable is the predicted emigration rate based on the shares of pre-2000 emigrants to
different countries to LLM population in 2000 interacted with real GDP growth of each country between
2008 and 2015, Pull; = Y shi,c2000 * (GDPZ°'® JGDPZ2°°®). We further control for unemployment rate
and value added per capita in 100,000 euros in 2004 at the LLM level (not reported), as well as for 110
province FEs. *** ** * indicate significance at 1-percent, 5-percent and 10-percent level, respectively.
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Table 6: First stage regression: Complier LLMs, by median age in 2005

(1) (2) (3)
All Rel. Younger Rel. Older

Emig. IV 3.803%** 5.084%** 2.449%*
(1.077) (1.695) (0.995)
Observations 686 343 343
R-squared 0.397 0.472 0.477
F-excl. instr. 12.460 9.000 6.060
Avg. Outcome 0.825 0.899 0.750
Province FE X X X

Notes: OLS estimates. The sample is composed of 686 Local Labor Markets (LLMs). The dependent
variables is the emigration rate in LLMs with a relatively young and a relatively old demographic structure
based on their median age in the pre-period (2005) in Columns 2 and 3 respectively. The independent
variable is the predicted emigration rate based on the shares of pre-2000 emigrants to different countries
to LLM population in 2000 interacted with real GDP growth of each country between 2008 and 2015,
Pully = Y, shi,c 2000 * (GDP2'® /GDP2°®). We further control for unemployment rate and value added
per capita in 100,000 euros in 2004 at the LLM level (not reported), as well as 110 province FEs. *¥*  **
* indicate significance at 1-percent, 5-percent and 10-percent level, respectively.
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Table 7: Emigration and local labor market age composition

(1)
A 25-44/45-64

(2)
A 25-44/45-64

(3)
A 25-44/45-64

Emigration IV
Emigration rate

Apre—period 25-44/45-64

Observations
R-squared

Avg Ratio 09-15
Avg Ratio 05-08
Avg Emigr IV
Avg Emig
Method

-0.100%%*
(0.028)

0.739%+
(0.014)

686
0.898
0.918
1.099
0.053

OLS

0.002
(0.003)
0.746%%*
(0.014)

686
0.896
0.918
1.099

0.828
OLS

-0.024%%
(0.007)
0.761%%*
(0.015)

686
0.880
0.918
1.099
0.053
0.828
2SLS

Notes: OLS, reduced form IV and 2SLS estimates, in each column respectively. The sample is composed
of 686 Local Labor Markets (LLMs). The dependent variables is the age composition odds ratio, i.e. the
ratio between the average number of residents aged 25-44 between 2009 and 2015 over the average number
of residents aged 25-64 in the same period. The independent variables are the cumulative emigration rate
between 2008 and 2015 as a fraction of the LLM population in 2000, the predicted emigration rate based
on the shares of pre-2000 emigrants to different countries to LLM population in 2000 interacted with real
GDP growth of each country between 2008 and 2015, Pull; = 3 shy,c 2000 * (GDP2°'® /GDP2°%®), and the
emigration rate instrumented with the predicted emigration rate, in each column respectively. We control
for the age composition odds ratio for the period 2005-2008, unemployment rate and value added per capita
in 100,000 euros in 2004 at the LLM level (not reported), as well as 110 province FEs. *** ** * jndicate

significance at 1-percent, 5-percent and 10-percent level, respectively.
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Table 8: Effect of emigration rates on change in stock and flows of firms

(1)

(2)

(3)

All Firms All Firms  All Firms

A Stock > Births ) Deaths

2008-15 2008-15 2008-15
Panel A: All firms
Emig Rate -0.053*%**  _0.088** -0.035

(0.018) (0.038) (0.026)
R-squared 0.427 0.125 0.447
F-excl. instr. 12.458 12.458 12.458
Avg. Outcome 0.005 0.344 0.339
Avg. Treatment 0.825 0.825 0.825
Back of Env Avg. Emig. 1724 1724 1724
Back of Env Firms -373 -617 -244
Panel B: Firms with ownership under 45
Emig Rate -0.018**  -0.061** -0.043

(0.009) (0.030) (0.028)
R-squared 0.415 0.300 0.289
F-excl. instr. 12.458 12.458 12.458
Avg. Outcome -0.089 0.275 0.364
Avg. Treatment 0.825 0.825 0.825
Back of Env Avg. Emig. 1724 1724 1724
Back of Env Firms -53 -178 -125
Observations 686 686 686
Province FE X X X

kxkk o kk ok
9 )
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Notes: 2SLS estimates. The sample is composed of 686 Local Labor Markets (LLMs). The dependent
variables are the changes in firm stock, cumulative firm entry and exit between 2008 and 2015 as a fraction
of the stock of firms in 2005, in each column respectively. In Panel A we include all firms while in Panel B
we include only firms owned and managed by individuals under 45 years old. The independent variable is
the cumulative emigration rate between 2008 and 2015 as a fraction of the LLM population in 2000 times
100, instrumented by the predicted emigration rate based on the shares of pre-2000 emigrants to different
countries to LLM population in 2000 interacted with real GDP growth of each country between 2008 and
2015, Pull; = >~ shi,c 2000 * (GDP3015/GDPC2008). We further control for unemployment rate and value
added per capita in 100,000 euros in 2004 at the LLM level (not reported) as well as 110 province FEs. The
back of the envelope report the number of emigrants from the average local labor market over the period
adjusted by the misreporting factor of 2.6 and the estimated effect on each outcome in an average LLM.
indicate significance at 1-percent, 5-percent and 10-percent level, respectively.



Table 9: Effect of emigration rates on innovation

(1) (2) 3)
Start-Ups High VA Low VA
> Births > Births ) Births

2008-15 2008-15 2008-15

Emig Rate -0.049***  -0.013%**  -0.074**
(0.017)  (0.004)  (0.035)

Observations 686 686 686
R-squared 0.241 0.168 0.194
F-excl. instr. 12.458 12.458 12.458
Avg. Outcome 0.052 0.013 0.330
Avg. Outcome 2005 0.000 0.085 0.915
Avg. Treatment 0.825 0.825 0.825
Back of Env Avg. Emig. 1724 1724 1724
Back of Env Firms -8 -479

Notes: 2SLS estimates. The sample is composed of 686 Local Labor Markets (LLMs). In Column 1, the
dependent variable is the number of innovative start-ups created between 2010 and 2016 as a fraction of
the stock of firms in 2005 times 10,000. In Columns 2 and 3, the dependent variables are the changes are
the changes in cumulative firm entry between 2008 and 2015 as a fraction of the stock of firms in 2005,
in high and low value added sectors respectively. The independent variable is the cumulative emigration
rate between 2008 and 2015 as a fraction of the LLM population in 2000 times 100, instrumented by
the predicted emigration rate based on the shares of pre-2000 emigrants to different countries to LLM
population in 2000 interacted with real GDP growth of each country between 2008 and 2015, Pull, =
3. shi,e,2000 * (GDP2'® /GDPZ°%®). We further control for unemployment rate and value added per capita
in 100,000 euros in 2004 at the LLM level (not reported) as well as 110 province FEs. The back of the
envelope report the number of emigrants from the average local labor market over the period adjusted by
the misreporting factor of 2.6 and the estimated effect on each outcome in an average LLM. *** ** *
indicate significance at 1-percent, 5-percent and 10-percent level, respectively.
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Table 10: Effect of emigration rates on change in local labor market employment

(1) (2) 3) (4) (5)
A Employees% A Avg. Size A Blue Coll A White Coll A Managers

2008-15 2008-15 2008-15 2008-15 2008-15
Emig Rate -0.089** -0.089 -0.032 -0.110* -3.187

(0.041) (0.217) (0.054) (0.058) (3.296)
Observations 686 686 686 686 584
R-squared 0.198 0.278 0.197 0.233 0.162
F-excl. instr. 12.458 12.458 12.458 12.458 4.379
Avg. Outcome -0.110 -0.042 -0.117 -0.013 0.248
Avg. Outcome 2005 16709.0 5.5 8950.138 6737.377 163.226
Avg. Treatment 0.825 0.825 0.825 0.825 0.799
Estimated Emig. 1724 1724 1724 1724 1672
Back of Env. Effect -1229.9 -0.4 -233.5 -612.4 -415.8
Province FE X X X X X

Notes: 2SLS estimates. The sample is composed of 686 Local Labor Markets (LLMs). The dependent
variables are the change in employment (as a share of initial number of employees in each local labor market
in 2005), average size and workers by qualifications between 2008 and 2015, in each column respectively.
The independent variable is the cumulative emigration rate between 2008 and 2015 as a fraction of the
LLM population in 2000 times 100, instrumented by the predicted emigration rate based on the shares of
pre-2000 emigrants to different countries to LLM population in 2000 interacted with real GDP growth of
each country between 2008 and 2015, Pull; = Y, shy,c 2000 * (GDP2°'® /GDP2°°®). We further control for
unemployment rate and value added per capita in 100,000 euros in 2004 at the LLM level (not reported) as
well as 110 province FEs. The back of the envelope report the number of emigrants from the average local
labor market over the period adjusted by the misreporting factor of 2.6 and the estimated effect on each
outcome in an average LLM. *** ** * indicate significance at 1-percent, 5-percent and 10-percent level,
respectively.
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Table 11: Robustness checks: controlling for immigration and excluding border provinces

Panel A: Second stage

(1) (2)
All Firms  All Firms
> Births > Births

2008-15 2008-15

Emig Rate -0.072** -0.093**

(0.031) (0.042)
Immig Rate 0.015%**

(0.003)
Observations 686 590
R-squared 0.262 0.086
F-excl. instr. 15.083 11.165
Avg. Outcome 0.344 0.350
Avg. Treatment 0.825 0.767
Back of Env Avg. Emig. 1724 1605
Back of Env Firms -502 -591
Province FE X X

Panel A: First stage

(1) (2)
Emig Rate Emig Rate
Emig. IV 4.166*** 3.728***
(1.073) (1.116)
Immig Rate 0.085%**
(0.017)
Observations 686 590
R-squared 0.426 0.313
F-excluded instrument 15.083 11.165
Avg. Outcome 0.825 0.767
Province FE X X

Notes: 2SLS (Panel A) and first-stage OLS (Panel B) estimates. In Column 1, the sample is composed of
686 Local Labor Markets, while in Column 2 the sample is composed of 590 Local Labor Markets (LLMs),
excluding those in the provinces at the boundary of Italy. In Panel A, the dependent variable is the change
in cumulative firm entry between 2008 and 2015 as a fraction of the stock of firms in 2005. The independent
variable is the cumulative emigration rate between 2008 and 2015 as a fraction of the LLM population in
2000 times 100, instrumented by the predicted emigration rate based on the shares of pre-2000 emigrants
to different countries to LLM population in 2000 interacted with real GDP growth of each country between
2008 and 2015, Pull; = 3, shi,c,2000 * (GDPZ°'" /GDP2°°®). In Column 1, we also include the cumulative
immigration rate between 2008 and 2015 as a percentage of LLM population in 2000. In both columns, we
further control for unemployment rate and value added per capita in 100,000 euros in 2004 at the LLM
level (not reported) as well as 110 province FEs. In Panel B, the dependent variable is the Emigration
rate defined above and the independent variables are Pull;, unemployment rate and value added per capita
in 100,000 euros in 2004 at the LLM level (not reported) as well as province FEs. *** ** * indicate
significance at 1-percent, 5-percent and 10-percent level, respectively.
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A Appendix for Online Publication

A.1 Additional figures

Figure Al: Absolute share of 2005 population emigrating by education level, 2005-2015
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Figure A2: Recorded Emigration and US Registered Italian Inflows
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A.II 1V diagnostics

The following tables, [AT]and report the main tests proposed by Goldsmith-Pinkham et
al. (2018). Table reports the diagnostics of the cross-sectional components of the pull
emigration forces instrumental variable. The s are estimated on the change in the stock
of firms in each local labor market. As it can be noted in panel A, the share of the weights
below zero is very small indicating that our estimates are likely to be little sensitive to
misspecification. More important is panel C that reports the five top destination countries
in terms of weights, i.e., the countries that matters the most for our identifying variation.
To a certain extent it is worrisome to observe that Germany weighs up to 44 percent of the
total instrument variation. On the other hand, the estimated coefficients for the top five
destinations are all negative and close to each other and to the main estimates. Note that
we do not report diagnostics by time period because our variation spans only the period
2008-2015.

Table instead relates the stock of emigrants in the five main destination countries
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with the main observable characteristics of the origin local labor markets (unemployment
rate and GDP per capita in the baseline year, and emigration flows by demographic group
in the pre-period 2005-2008). As Germany has a prominent weight in our IV variation, we
are concerned that emigration to Germany is concentrated in labor markets with peculiar
characteristics. From this Table, however, we see no systematic correlation between the
destination country networks and the origin area characteristics in the baseline period.

One might be concerned that our instrument is correlated with internal migration flows.
While these should not be correlated with pull factors from abroad, the network of emi-
grants may be correlated with the internal flows and with local push factors. For instance,
local labor markets with high emigration rates to foreign countries could also exhibit sub-
stantial emigration to other Italian LLMs, and the latter may reduce firm creation, violating
the exclusion restriction. We thus test whether our estimates are robust to this potential
threat. In Table [ Panel B we report the results of our first-stage equation where internal
migration outflows is the outcome variable. The effect is not statistically significant: this
indicates that the instrument predicts emigration abroad and not internal flows. Moreover,
the analysis is interesting in itself, as it indicates that pull forces from abroad, as identified
by our IV, are not substituting or complementing internal migration flows. In column (2)
we test whether there is a direct substitution effect by regressing immigration inflows on
(instrumented) emigration. We estimate a negative and marginally statistically significant
effect. While this may imply that areas with lower business dynamism — triggered by higher
emigration flows — are less attractive for immigrants, our main estimates are robust to the
inclusion of immigration as a control variable (Table .

Finally, in Table we perform an exercise to characterize complier LLMs based on
geography rather than on demographic characteristics (in Table @ Dropping the province
fixed effects, Table Table shows whether LLMs affected by the pull factor are more
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likely to be in the South or the North of the country. This exercise is relevant because
actual and predicted emigration plotted in the maps of Figure [f] differ somewhat because of
their geographical location. While predicted emigration was slightly higher in the South,
where historically there has been more emigration and hence stronger networks, actual
emigration in the considered period was stronger in the North despite better economic
conditions. The table shows that the first stage coefficient is higher for Northern than
for Southern LLMs. This is also consistent with the idea that stronger economic pull had
a larger impact on emigration from the North and is not only correlated with long-term
trends in emigration which are more prominent in the South. We also emphasize that in
the IV specification with province fixed effects we use variation within a province, which
is much more specific to local networks and does not rely on generic differences between

North and South, which are also correlated with economic performance.
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Table A1l: Emigration pull factor IV diagnostics

Panel A
Sum  Mean Share
as< 0 -0.034 -0.001 0.446
as> 0 1.034 0.020 0.554
Panel B
as G Bs
s 1.000
G -0.069 1.000
Bs -0.033 -0.037 1.000
Panel C
« G I5;
Germany 0.442 1.141 -0.043
Switzerland 0.271 1.165 -0.035
France 0.054 1.115 -0.137
Australia 0.040 1.283 -0.073
Canada 0.037 1.196 -0.096
Panel D
Sum Mean p25 Median p75 Sh< 0
B 4.640 0.050 -0.129 -0.024 0.098 0.620

Notes: The table reports the emigration pull diagnostics as suggested by Goldsmith-Pinkham et al. (2018).
Panel A reports the share of negative weights; panel B reports correlations between the weights, the 2008-
2015 destination country GDP growth (G) and the just-identified coefficient estimates; panel C reports the
top five destination countries according to the Rotemberg decomposition calculated with the Goldsmith-
Pinkham et al.’s Stata package. Finally, panel D reports statistics about the dispersion in the just identified

coefficients B
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Table A2: Relationship between country of destination emigration networks and LLMs’
characteristics

M @) @) @ )
Germany Switzerland France Australia Canada
Unempl rate 2004 0.076 -0.001 0.014 -0.054 -0.007
(0.068) (0.047) (0.025)  (0.038) (0.022)
GDP per cap 2004 -0.001 -0.001 -0.000 -0.000 -0.000
(0.000) (0.000) (0.000)  (0.000) (0.000)
Apre Emig 25-44 -0.021 0.029 -0.001 -0.001 0.007
(0.022) (0.028) (0.017)  (0.009) (0.009)
Apre Emig 45-64 0.036 0.018 0.038 0.021 0.008
(0.038) (0.041) (0.026)  (0.015) (0.013)
Apre Emig 65+ -0.066 0.048 0.004 -0.025 0.017
(0.051) (0.036) (0.023)  (0.023) (0.013)
Apre Emig Female 0.031%* 0.017 0.021 -0.002 -0.000
(0.017) (0.023) (0.014)  (0.007) (0.006)
Apre Emig Male 0.014 -0.041 -0.019 -0.001 -0.011
(0.024) (0.036) (0.018)  (0.009) (0.008)
Observations 686 686 686 686 686
R-squared 0.492 0.386 0.427 0.498 0.343
Province FE X X X X X

Notes: OLS estimates. The sample is composed of 686 Local Labor Markets (LLMs). The dependent
variables are the shares of emigrants in the five destination countries described in each column. The
independent variables are the LLMs main observable characteristics. *** ** * indicate significance at
1-percent, 5-percent and 10-percent level, respectively.
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A.IIT Additional tables

Table A3: First stage regression: complier LLMs, by macro-region

o @ ® @
All North Center South
Emig. IV 3.803%F**  4.443*%*  2.621%*F  3.903%**
(1.077)  (1.933) (1.218) (0.953)
Unemp.Rate 2004 1.791 0.268  -2.611** 0.546
(1.621)  (7.059)  (1.176)  (1.271)
GDP 2004 0.665%**  0.488** (0.472***  _0.106
(0.195)  (0.185)  (0.088) (0.630)
Constant 0.682%**  0.779** (.728%**  (0.431***
(0.085)  (0.312)  (0.065) (0.156)
Observations 686 235 154 297
R-squared 0.397 0.074 0.111 0.193
F-excl. instr. 12.460 5.290 4.630 16.770
Avg. Outcome 0.825 0.927 0.661 0.828
Province FE X NO NO NO

Notes: OLS estimates. The sample is composed of 686 Local Labor Markets (LLMs). The dependent
variables is the emigration rate in LLMs by macro-region, in each column respectively. The independent
variable is the predicted emigration rate based on the shares of pre-2000 emigrants to different countries
to LLM population in 2000 interacted with real GDP growth of each country between 2008 and 2015,
Pully = ", shi,c 2000 * (GDP?°'® /GDP2°®). We further control for unemployment rate and value added
per capita in 100,000 euros in 2004 at the LLM level. *** ** * indicate significance at 1-percent, 5-percent

and 10-percent level, respectively.
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Table A4: Effect of emigration

rates on change in local labor market wages

(1) (2)

A Wage Bill A CZ Wage

2008-15 2008-15
Emig Rate -0.034 -0.023***

(0.045) (0.008)
Observations 686 686
R-squared 0.264 0.098
F-excl. instr. 12.458 12.458
Avg. Outcome -0.113 -0.007
Avg. Outcome 2005 3486.004 1644.434
Avg. Treatment 0.825 0.825
Estimated Emig. 1724 1724
Back of Env. Effect -96.5 -30.6
Province FE X X

2SLS estimates. The sample is composed of 686 Local Labor Markets (LLMs). The dependent variables
are the change 2008-2015 in wage bill (as a share of initial wage bill in each LLM in 2005) and the change
2008-2015 in average LLM wage (as a share of initial average wage in each LLM in 2005) in each column
respectively. The independent variable is the cumulative emigration rate between 2008 and 2015 as a
fraction of the LLM population in 2000 times 100, instrumented by the predicted emigration rate based on
the shares of pre-2000 emigrants to different countries to LLM population in 2000 interacted with real GDP
growth of each country between 2008 and 2015, Pull; = 3°_ shi,c,2000 * (GDPZ°'® JGDPZ2%°®). We further
control for unemployment rate and value added per capita in 100,000 euros in 2004 at the LLM level (not
reported) as well as 110 province FEs. The back of the envelope report the number of emigrants from the
average local labor market over the period adjusted by the misreporting factor of 2.6 and the estimated

effect on each outcome in an average LLM.
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Table A5: Effect of emigration rates on firms growth, in tradable and non tradable sectors

(1) (2)
Tradable Non Tradable
> Births > Births

2008-15 2008-15
Emig Rate -0.011%** -0.076%*

(0.004) (0.035)
Observations 686 686
R-squared 0.248 0.178
F-excl. instr. 12.458 12.458
Avg. Outcome 0.030 0.314
Avg. Outcome 2005 0.119 0.881
Avg. Treatment 0.825 0.825
Back of Env Avg. Emig. 1724 1724
Back of Env Firms -9 -470

Notes: 2SLS estimates. The sample is composed of 686 Local Labor Markets (LLMs). The dependent
variables are the changes in cumulative firm entry between 2008 and 2015 as a fraction of the stock of firms
in 2005, in tradeble sectors (Column 1) and non tradable sectors (Column 2) respectively. The independent
variable is the cumulative emigration rate between 2008 and 2015 as a fraction of the LLM population in
2000 times 100, instrumented by the predicted emigration rate based on the shares of pre-2000 emigrants
to different countries to LLM population in 2000 interacted with real GDP growth of each country between
2008 and 2015, Pull; = > _ shi,c 2000 * (G’DPfOlE’/GDPfoog)A We further control for unemployment rate
and value added per capita in 100,000 euros in 2004 at the LLM level (not reported) as well as 110 province
FEs. The back of the envelope report the number of emigrants from the average local labor market over the
period adjusted by the misreporting factor of 2.6 and the estimated effect on each outcome in an average
LLM. *¥* ** " * indicate significance at 1-percent, 5-percent and 10-percent level, respectively.
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Table A7: Robustness check - Effect of emigration rates on change in stock and flows of
firms (2008-15) controlling for lagged outcome difference (2005-08)

(1) (2) (3)
All Firms All Firms All Firms
A Stock A Births A Deaths
2008-15 2008-15 2008-15

Emig Rate -0.068%**  _0.073***  _0.045**
(0.022)  (0.025)  (0.021)
AStockpe 0.995***
(0.085)
> Birthspy. 1.792%**
(0.085)
> Deathspy. 1.219%**
(0.195)
Observations 686 686 686
R-squared 0.851 0.856 0.740
F-excl. instr. 19.476 22.055 19.657
Avg. Outcome 0.005 0.344 0.339
Avg. Treatment 0.825 0.825 0.825
Back of Env Avg. Emig. 25707 25707 25707
Back of Env Firms -475 -514 -315
Province FE X X X

Sample: Italian Local Labor Markets.

Specifications: 2SLS

Dependent variable: Change in firms between 2008-2015 as a share of initial number of firms in each
LLM in 2005.

Independent Variable: Emigration flows computed using AIRE registry enrollment as share of population
in 2000 instrumented by our instrumental variable of the pull emigration factor based on the pre-period

LLM emigration network: 3 2°1° dda A >0 8hi),e,2000 * (GDPZ?°'5 |GDP2%%)

t=2008 pop; 2000

Control variables: Per capita added value in 100,000 euros and unemployment rate in 2004 at local labor
market level, Change in Firms between 2005-2008 as a share of initial number of firms in each commuting
zone in 2005.
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Table A8: Robustness check - Effect of emigration rates on change in stock and flows of
firms owned by under 45 (2008-15) controlling for lagged outcome difference (2005-08)

(1) (2) 3)

Young Firms Young Firms Young Firms

A Stock > Births >~ Deaths
2008-15 2008-15 2008-15
Emig Rate -0.019** -0.029** 0.000
(0.009) (0.013) (0.013)
A Stockpre 0.139
(0.088)
> Birthsye 1.415%*%*
(0.053)
>~ Deathspre 1.588%**
(0.074)
Observations 686 686 686
R-squared 0.418 0.856 0.799
F-excl. instr. 13.302 15.622 15.183
Avg. Outcome -0.089 0.275 0.364
Avg. Treatment 0.825 0.825 0.825
Back of Env Avg. Emig. 1724 1724 1724
Back of Env Firms -55 -83 1
Province FE X X X

Sample: Italian Local Labor Markets.

Specifications: 2SLS

Dependent variable: Change in firms between 2008-2015 as a share of initial number of firms in each
LLM in 2005.

Independent Variable: Emigration flows computed using AIRE registry enrollment as share of population
in 2000 instrumented by our instrumental variable of the pull emigration factor based on the pre-period

LLM emigration network: 3 2°1° dda A >0 8hi),e,2000 * (GDPZ?°'5 |GDP2%%)

t=2008 pop; 2000
Control variables: Per capita added value in 100,000 euros and unemployment rate in 2004 at local labor
market level, Change in Firms between 2005-2008 as a share of initial number of firms in each commuting
zone in 2005.
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Table A9: Robustness check - Effect of emigration rates on LLM employment (2008-15)
controlling for lagged outcome difference (2005-08)

(1) (2) (3)
A Employees% A Avg. Size A Qualified Empl.

2008-15 2008-15 2008-15
Emig Rate -0.087** -0.182 -0.041
(0.041) (0.256) (0.101)
Employees,;. 0.060
(0.087)
Avg. Sizepe -0.154
(0.195)
Qualified Empl.p e -0.210
(0.176)
Observations 686 686 686
R-squared 0.201 0.283 0.143
F-excl. instr. 12.630 12.440 12.197
Avg. Outcome -0.110 -0.042 0.027
Avg. Outcome 2005 1.671 5.466 0.367
Avg. Treatment 0.825 0.825 0.825
Province FE X X X

Sample: Italian Local Labor Markets.

Specifications: 2SLS

Dependent variable: Change in LLMs employment between 2008-2015 as a share of initial employment
in each LLM in 2005.

Independent Variable: Emigration flows computed using AIRE registry enrollment as share of population
in 2000 instrumented by our instrumental variable of the pull emigration factor based on the pre-period

LLM emigration network: 2?212%08 pozl;)m = > 5hi(),e,2000 * (GDP2°'5 |GDP2%%)
Control variables: Per capita added value in 100,000 euros and unemployment rate in 2004 at local labor
market level, Change in Firms between 2005-2008 as a share of initial number of firms in each commuting

zone in 2005.
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Table A10: Robustness check - Effect of emigration rates on LLM employment composition
(2008-15) controlling for lagged outcome difference (2005-08)

(1) (2) (3)
A Blue A White
Coll Coll A Managers

2008-15  2008-15 2008-15

Emig Rate -0.032 -0.102%* -3.366
(0.054) (0.057) (3.288)
Blue Coll,e -0.006
(0.079)
White Collpye 0.162
(0.103)
Managers,. 0.052
(0.267)
Observations 686 686 584
R-squared 0.197 0.242 0.153
F-excl. instr. 12.752 12.449 4.418
Avg. Outcome -0.117 -0.013 0.248
Avg. Outcome 2005 8950.138 6737.377 163.226
Avg. Treatment 0.825 0.825 0.799
Province FE X X X

Sample: Italian Local Labor Markets.

Specifications: 2SLS

Dependent variable: Change in LLMs employment composition 2008-2015.

Independent Variable: Emigration flows computed using AIRE registry enrollment as share of population
in 2000 instrumented by our instrumental variable of the pull emigration factor based on the pre-period

LLM emigration network: 23212%08 po:lé:;oo = > 5hi),¢,2000 * (GDPZ?°'5 |GDP2%%)
Control variables: Per capita added value in 100,000 euros and unemployment rate in 2004 at local labor
market level, Change in Firms between 2005-2008 as a share of initial number of firms in each commuting

zone in 2005.
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Table A11l: Robustness check - Effect of emigration rates on LLM wages (2008-15) con-
trolling for lagged outcome difference (2005-08)

(1) (2)
A Wagebill A CZ Wage

2008-15 2008-15
Emig Rate -0.033 -0.017%**

(0.045) (0.006)
Wagebill,,;. 0.016

(0.065)
A CZ Wagepye -0.546***

(0.032)

Observations 686 686
R-squared 0.265 0.512
F-excl. instr. 12.273 12.634
Avg. Outcome -0.113 -0.007
Avg. Outcome 2005  3486.004 1644.434
Avg. Treatment 0.825 0.825
Province FE X X

Sample: Italian Local Labor Markets.

Specifications: 2SLS

Dependent variable: Change in LLMs wages.

Independent Variable: Emigration flows computed using AIRE registry enrollment as share of population
in 2000 instrumented by our instrumental variable of the pull emigration factor based on the pre-period

LLM emigration network: S.70%° Ll — 37 shi(1),e,2000 * (GD P2 JGDP2"®)

t=2008 popy,2000
Control variables: Per capita added value in 100,000 euros and unemployment rate in 2004 at local labor

market level, Change in Firms between 2005-2008 as a share of initial number of firms in each commuting
zone in 2005.
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