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Fertility Drain or Fertility Gain? Emigration and Fertility 
During the Great Recession in Italy

Massimo Anelli and Nicoletta Balbo

ABSTRACT How does emi gra tion affect fer til ity in the coun try of ori gin? We address 
this ques tion by esti mat ing coun ter fac tual fer til ity dur ing the Great Recession in order 
to under stand what the effect of the reces sion on fer til ity would be in the absence of 
emi gra tion. Between 2009 and 2014, Southern Euro pean countries suf fered from harsh 
eco nomic insta bil ity, which trig gered a sharp drop in fer til ity and a spike in emi gra
tion. We focus on Italy, exploiting the rich ness of the Ital ian Administrative Registry of 
Ital ians Residing Abroad (AIRE), which records infor ma tion about all  Ital ian cit i zens 
mov ing their res i dence abroad, as well as Ital ian birth records. Using an instru men tal 
var i able approach, which helps over come endogeneity issues in the fer til itymigra tion 
relationship,wefindapositiveimpactofemigrationonthetotalfertilityrateatthe
Ital ian prov ince level. This result sug gests that emi grants are selected among those 
indi vid u als who have a lower risk of hav ing chil dren. Therefore, in the absence of 
emi gra tion, coun ter fac tual fer til ity would have been lower than it actu ally is. Such a 
pos i tive effect of outmigra tion on fer til ity in the area of ori gin could thereby lead to 
an under es ti ma tion of the effect of the reces sion on fer til ity.

KEYWORDS Low fer til ity • Outmigra tion • Great Recession • Ital ian Registry 
data • Counterfactual fer til ity

Introduction

The recent demo graphic lit er a ture has shown that the Great Recession neg a tively 
affected fer til ity (Cherlin et al. 2013; Comolli 2017; Matysiak et al. 2018; Schneider 
2015; Sobotka et al. 2011), with the Euro pean countries most hit by the cri sis expe ri
enc ing the larg est drop in fer til ity, espe cially among youn ger indi vid u als (Goldstein 
et al. 2013).More specifically, the economic recession deeply affected Southern
Euro pean countries, such as Italy, Greece, Portugal, and Spain, which expe ri enced 
a sub stan tial increase in unem ploy ment rates and pre car i ous posi tions among those 
who were employed (Matysiak et al. 2018). These countries share two other fea
tures: very low fer til ity even before the eco nomic cri sis (Eurostat 2015) and a sharp 
increase in outmigra tion to other Euro pean countries (Schivardi and Schmitz 2020) 
dur ing the Great Recession. The removal of bar ri ers to labor mobil ity and the intro
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duc tion of the com mon cur rency, which allowed for a direct and sta ble com par i son 
of wages across countries, has sub stan tially facil i tated move ment of peo ple within 
the Euro pean Union. People, par tic u larly highly edu cated indi vid u als, are mov ing 
from areas in decline to areas expe ri enc ing eco nomic growth to take advan tage of 
bet ter eco nomic returns (Grogger and Hanson 2011; Massey et al. 1993). There
fore, as the reces sion hit Southern Euro pean countries harder than other Continental 
or Northern Euro pean countries, indi vid u als have increas ingly moved toward more 
prosperous econ o mies and less stag nant labor mar kets, such as Germany, the United 
Kingdom, and Switzerland.

Although the neg a tive impact of eco nomic reces sions on child bear ing has been 
widely documented, the effect of emi gra tion on fer til ity in the coun try of ori gin has 
largely been understudied, and the two phe nom ena have rarely been jointly inves
ti gated. However, as Figure 1 shows, these two dynam ics seem to unfold jointly. 
In Italy, as well as in other Southern Euro pean countries (e.g., Greece, Spain, and 
Portugal), when an upward trend in youth unem ploy ment is observed, a sharp drop 
in fer til ity and a spike in emi gra tion are also evi dent. These syn chro nous pat terns are 
much less vis i ble in Continental and Northern Europe, where the eco nomic shock 
was lim ited, fer til ity was over all higher (although declin ing in Northern Europe after 
2010), and emi gra tion was more sta ble over time. The phe nom e non of outmigra tion 
from Southern Euro pean countries became espe cially rel e vant in 2010, when the eco
nomic per for mance of these countries started diverg ing sub stan tially from the rest of 
Europe.1

Exploiting Europe as a “lab o ra tory” of inter nal mobil ity, and focus ing on Italy as 
a test bed, we aim to uncover how selfselec tion into emi gra tion might affect fer til ity 
in a send ing coun try with very low fer til ity. The demo graphic lit er a ture on migra tion 
andfertilitysuggeststhatthedecisiontomigrateisinstrumentaltoachievespecific
goals in other life domains, such as forming a fam ily or hav ing a career (Grundy 
1986; Kley 2010; Kulu 2008; Lee 1966; Michielin 2004; Parrado 2015). However, a 
major ity of these stud ies focused either on the effect of migra tion on fer til ity at des ti
na tion (e.g., Parrado 2011) or on res i den tial relo ca tion (e.g., Kulu 2013). We instead 
aim at under stand ing who outmigrates and what their pro pen sity to have chil dren is, 
in order to uncover how emi gra tion affects fer til ity in the coun try of ori gin. We do 
so by adopting a coun ter fac tual approach to address the ques tion, What would the 
effect of the Great Recession be on the total fer til ity rate (TFR) if emi gra tion were 
not occur ring?

In the last three decades, inter na tional migra tion has been increas ingly dom i nated 
by highskilled migra tion (United Nations and OECD 2013), a phe nom e non that has 
received grow ing research and pub lic atten tion. Most of the lit er a ture has focused 
on the eco nomic con se quences of highskilled emi gra tion (Docquier and Rapoport 
2012; Dustmann et al. 2015; Elsner 2013; Mishra 2007), both pos i tive (remit tances, 
return migra tion, and brain gain) and neg a tive (brain drain, lower human cap i tal, and 
loss of pro duc tiv ity). Moreover, sev eral works have stud ied how emi gra tion can drive 
polit i cal changes in the area of ori gin and showed either pos i tive effects driven by 

1 Differences across countries broad ened espe cially because of the sov er eign debt cri sis affect ing Southern 
Euro pean countries.
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expa tri ates’ pres sure to improve gov er nance (Batista and Vicente 2011) or neg a tive 
effects related to the depar ture of young and more openminded indi vid u als delaying 
polit i cal change (Anelli and Peri 2017). However, lit tle is known about how high
skilled migra tion affects demo graphic out comes at ori gin, such as fer til ity.

The pres ent study con trib utes to three strands of the demog ra phy lit er a ture. First, it 
extends the lit er a ture on migra tion and fer til ity by shed ding light on the mech a nisms 
under ly ing the effect of emi gra tion on fer til ity at ori gin, where the ori gin is a low
fer til ity set ting. The outmigra tion of indi vid u als in repro duc tive years mechanically 
reduces the total num ber of live births, but we aim to under stand the con se quences of 
selec tion into outmigra tion for period fer til ity rates of the pop u la tion remaining in 
the send ing coun try. We do so by using an instru men tal var i able (IV) approach that 
allows us to esti mate the causal rela tion ship between emi gra tion and fer til ity. This 
approach helps over come issues of endogeneity aris ing from the poten tial effect that 
the eco nomic con di tions at the ori gin have on both emi gra tion and fer til ity.

Second, we con trib ute to fer til ity research tak ing a coun ter fac tual approach. Usu
ally this lit er a ture stud ies a tempo effect on period mea sures of fer til ity, based on 
syn thetic cohorts, such as TFR (e.g., Bongaarts and Feeney 1998; Dharmalingam 
et al. 2014; Kohler and Ortega 2002; Kohler and Philipov 2001; Ortega and Kohler 
2002; Rodríguez 2008; Wang et al. 2018). These stud ies have aimed to show what the 
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Fig. 1 European crosscountry comparison of TFR, unemployment, and emigration trends. Southern 
European countries include Greece, Portugal, and Spain; Continental Europe includes Austria, Belgium, 
France, Germany, Luxembourg, and the Netherlands; and Nordic countries include Denmark, Finland, 
Norway, and Sweden. Sources: EUROSTAT data for unemployment and TFR, and OECD data for 
emigration data.
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TFR would be if the child bear ing age were not ris ing. Along this line, some research 
has shown the pres ence of dif fer ent sources of bias on immi grants’ TFR in the des
ti na tion coun try because the cal cu lated TFR is based on an incon sis tent syn thetic 
cohort. As a result, immi grants’ fer til ity is overestimated (e.g., for France, Toulemon 
et al. 2008; for the United States, Parrado 2011). Instead, we aim to uncover coun
ter fac tual fer til ity in the absence of outmigra tion, focus ing on the coun try of ori gin. 
Specifically,weareinterestedinunderstandingwhattheTFRwouldbeinItalyafter
the Great Recession if emi gra tion were not occur ring.

Third, we con trib ute to the lit er a ture on the effect of the eco nomic cri sis on fer
til ity (Cherlin et al. 2013; Comolli 2017; Goldstein et al. 2013; Matysiak et al. 2018; 
Schneider 2015; Sobotka et al. 2011), show ing that the effect of emi gra tion on fer til ity 
actu ally buff ers the wellknown neg a tive impact of the Great Recession on child bear
ing.Thereforewhenself-selectionintoout-migrationisnotidentifiedandisolated,
the neg a tive impact of the reces sion on fer til ity is poten tially underestimated.

Background and Theoretical Framework

Low Fertility and Emigration During the Great Recession: The Ital ian Context

After decades of very low fer til ity (Caltabiano et al. 2009), Italy reached a TFR below 
1.3, the socalled low estlow fer til ity, in the 1990s (Kohler et al. 2002). Since the 
beginningofthetwenty-firstcentury,Italianfertilityrateshavegraduallyincreased
(Ital ian National Institute of Statistics [ISTAT] Population Register), reaching 1.4 
chil dren per woman in the years pre ced ing the Great Recession. Such an increase in 
fer til ity has been char ac ter ized by dis tinct regional pat terns, with the north ern regions 
of Italy hav ing higher fer til ity than the South and the Islands (Caltabiano et al. 2009), 
as the map of Ital ian prov incelevel TFR in 2008 shows (see Figure 2). However, as 
soon as the eco nomic cri sis kicked in,2 fer til ity dropped again, espe cially begin ning in 
2011, returning to rates of about 1.3 chil dren per woman and even below that thresh
old in some south ern regions (ISTAT, Population Register).

Figure 3 provides further evidence that during the recession, Italy experienced 
both a reduction in fertility and a substantial increase in emigration—the largest such 
increase relative to its pop u la tion size, after the Big Exodus (1870–1915). According 
toAIRE,theyearlyoutflowofemigrantsin2017reachedaround115,000individu-
als,whichisalmostthreetimestheoutflowof2008.Overall,thenetout-migration
of Ital ians from 2008 until 2014 was equal to around 410,000 indi vid u als (740,000 
for the 2008–2017 period, equiv a lent to 1.24% of the entire pop u la tion), with an out
flowin2014thatwasdoubletheonein2009.Figure 3 clearly shows that those who 
emi grated dur ing the eco nomic reces sion were young: the emi gra tion rate for 18 to 
45yearolds sharply increased begin ning in 2010, whereas the emi gra tion rate of 
indi vid u als aged 45 or older remained low dur ing the reces sion years. Outmigra
tion from Italy to other countries increased dur ing the reces sion period, but inter nal 

2 From 2007 to 2014, the Ital ian gross domes tic prod uct (GDP) decreased by 8.5%, and the unem ploy ment 
rate increased from 6.1% to 12.7%
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migra tion from the South to the North of Italy remained sta ble at the precri sis level 
(Impicciatore and Panichella 2019).Thisfindingsuggeststhattheincreasednumber
of emi grants from the south ern regions of the coun try dur ing the Great Recession is 
due to addi tional indi vid u als outmigrat ing abroad and not to Northern Italy.

Unfortunately, AIRE does not pro vide infor ma tion about the edu ca tional attain ment 
of emi grants. However, ISTAT has released aggre gate sta tis tics on edu ca tional attain
ment of emi grants for 2017. These data show that 31% of all  Ital ians outmigrat ing in 

(1.44,1.66]
(1.38,1.44]
(1.29,1.38]
[0.93,1.29]

Fig. 2 Maps of TFRs in Italian provinces in 2008. Source: ISTAT data.
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that year had a uni ver sity degree (ISTAT 2018). When com pared with the very low share 
of Ital ians in the pop u la tion with a col lege degree (16%), this sta tis tic sug gests that Ital
ian outmigra tion is a phe nom e non con cen trated among highly edu cated indi vid u als.

Emigration and Fertility

An exten sive demo graphic lit er a ture has shown that migra tion and fer til ity are inter
re lated pro cesses, and the rela tion ship can be char ac ter ized in two ways. First, a large 
body of research has inves ti gated how migrat ing to another coun try may impact the 
fer til ity of immi grants at des ti na tion (Andersson 2004; Kulu and Milewski 2007; 
Milewski 2010; Mussino and Strozza 2012; Sobotka 2008; Tromans et al. 2009). This 
strandofliteraturehasinvestigatedchildbearingbehaviorsofthefirstgenerationand
of immi grants’ descen dants, focus ing on countries with dif fer ent migra tion, fam ily 
pol i cies, and fer til ity pat terns (Kulu et al. 2017).

Second, another body of research has claimed that fer til ity deci sions and fam ily 
for ma tion plans are key driv ers of the deci sion to migrate (Grundy 1986; Kley 2010; 
Kulu 2008). Such an argu ment is linked to the selec tion hypoth e sis because it sug
gests that migrants are selected in terms of fam ily for ma tion pref er ences, fer til ity 
ide als, and by their life stages. This approach built on Lee’s (1966) pioneering the ory 
of migra tion, according to which migrat ing is func tional to the achieve ment of life 
coursegoalsthatcan,forinstance,rangefromhavingchildrentofindinga(better)
job. Most of this lit er a ture has focused on res i den tial mobil ity from urban to rural 
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areas (Kulu 2013) or on relo ca tions within urban areas to sub urbs for fam i lies with 
(planned) chil dren (Kulu et al. 2009).

Some stud ies exam ined fer til ityrelated con se quences of inter na tional migrants’ 
selec tion but focused almost exclu sively at the des ti na tion coun try, con sid er ing migra
tion from low and mid dleincome countries with rel a tively high fer til ity to lowfer til ity 
devel oped countries. Particularly inter est ing for the pres ent research, Parrado (2011, 
2015) found that Mex i can immi grants in the United States tend to have a child soon 
after migra tion. As a result, com pared with U.S.born women, His panic women in the 
United States seem to show much higher fer til ity because their immi gra tion coin cides 
with fam ily for ma tion. (Toulemon et al. [2008] found sim i lar results in France.) Parrado 
(2015) also specifically examined the relationship between emigration and fertility
dur ing the Great Recession, claiming that the wellempha sized drop in the fer til ity of 
Mex i can immi grants in the United States dur ing the reces sion ary period is not the result 
of changes in His pan ics’ fer til ity behav ior and ide als because of the cri sis. Parrado 
showed that the drop in fer til ity was actu ally due to the fact that fewer Mex i can women 
emi grated to the United States dur ing the Great Recession, thereby reduc ing the rep re
sen ta tion of new immi grants who were more likely to have chil dren.

Only a hand ful of stud ies have looked at the effect of emi grat ing on fer til ity at 
ori gin. These stud ies have focused on outmigra tion from low and mid dleincome 
countries to advanced soci e ties. White and Potter (2013) and Gjonca et al. (2008) 
observed lower fertility in highermigration areas (in Mexico and Albania, respec
tively) because of a large outmigra tion of men, resulting in lack of matching part
ners for unmar ried women. Instead, Fargues (2011) and Lerch (2015) empha sized 
that in rel a tively highfer til ity con texts, such as Africa or Albania, migrants have 
been  able to con vey new fam ily val ues and low fer til ity atti tudes to non mi grants of 
their com mu nity of ori gin. Finally, Ebanks et al. (1975) found that pop u la tion loss 
due to emi gra tion played a cru cial role on fer til ity decline on the island of Barbados.

Some eco nomic stud ies (e.g., Chen 2009; Marchiori et al. 2010) pro vided fur
ther evi dence in favor of a reduc tion of fer til ity at ori gin in devel op ing countries 
experiencinglargehigh-skilledemigrationflows.Thisbodyofresearchhasclaimed
that in a sit u a tion of per ma nent highskilled emi gra tion, par ents change their fer til ity 
decisionstoreflectastrategyofinvestinginthequality(ratherthanquantity)ofchil-
dren; that is, these par ents reduce the num ber of chil dren they have and expand their 
chil dren’s edu ca tion, pro mot ing their chil dren’s like li hood of emi grat ing and sub se
quently send ing back remit tances.

To our knowl edge, only Sabater and Graham (2018) have linked emi gra tion and 
fer til ity at ori gin by looking at an advanced and lowfer til ity soci ety, Spain. They 
focused on the migra tionfer til ity rela tion ship dur ing the Great Recession and found 
a neg a tive asso ci a tion between emi gra tion and Span ish prov incelevel fer til ity. The 
mech a nism they pro posed to explain this neg a tive link is that those who emi grated 
from Spain dur ing the eco nomic cri sis did so for eco nomic rea sons and were likely to 
be young, thereby reduc ing the size of repro duc tiveage cohorts. The authors made use 
of a spa tial approach, which allowed them to con clude that the neg a tive rela tion ship 
was mainly due to an indi rect spill over effect com ing from emi gra tion in the neigh bor
ingprovinces.Yet,theyhadnospecificidentificationstrategytotacklethepotential
endogeneity in the emi gra tionfer til ity rela tion ship due to the effect of the eco nomic 
cri sis on both fac tors.
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Mechanisms and Hypotheses

In light of the fact that Italy and Spain expe ri enced sim i lar eco nomic shocks dur ing 
the Great Recession and a com pa ra ble, sharp increase in outmigra tion in that period, 
we might assume that Italy expe ri enced a sim i lar selec tion into emi gra tion to the one 
that occurred in Spain. Following Sabater and Graham (2018), we could then expect 
that outmigra tion might have a depres sive effect on fer til ity in the prov inces from 
which emi grants moved, given that those who left were of repro duc tive age and thus 
more at risk of hav ing chil dren. Moreover, because outmigra tion is a phe nom e non 
con cen trated among highly edu cated indi vid u als, we could build on stud ies (e.g., 
Hazan and Zoabi 2015) show ing that higheredu cated indi vid u als are more likely to 
have chil dren because they have the resources to outsource houserelated and child
 related ser vices, which allows them to work and have higher fer til ity. Such evi dence 
also exists for the Ital ian con text: Caltabiano et al. (2009) found that the youn gest 
gen er a tions of women in Northern Italy, who have the highest lev els of edu ca tion, are 
the ones with the highest fer til ity. Therefore,

Hypothesis 1 (H1): If emi grants are selected among those indi vid u als who have 
ahigherriskofhavingchildren,weexpecttofindanegativeeffectofemigration
on fer til ity at ori gin. As a result, in the absence of emi gra tion, coun ter fac tual fer
til ity in the prov inces with high emi gra tion should be higher.

This hypoth e sis is fur ther supported by the argu ment that will ing ness to take risks 
positivelyandsignificantlyaffects theprobabilityofbothemigrating(Heitmueller
2005) and hav ing chil dren (McDonald 2006).

On the other hand, there are poten tial mech a nisms at work that would sup port a 
competinghypothesis.First,theprofileoftheaveragerecession-eraItalianemigrant—
that is, highly edu cated and respon sive to eco nomic and job oppor tu ni ties (Massey et al. 
1993)—perfectlyfitsthelifestylepreferencesofthework-centeredindividualdefined
by Hakim (2003). Such indi vid u als are more likely to be child less. Therefore, emi grants 
might be selected among the least likely to have chil dren. In fur ther sup port of that 
expec ta tion, Italy is one of the Euro pean countries where the workfam ily rec on cil i a
tionismoredifficult;likeSpainorGreece,Italyischaracterizedbyafamilistmodelin
which the state does not make up for the per sonal costs to women of rais ing chil dren 
(EspingAndersen 1999; SánchezBarricarte and FernándezCarro 2007). Matysiak and 
Vignoli (2013)showedthatemployedwomeninItalyarefarlesslikelytohaveafirst
child than women who are unem ployed or inac tive in the labor force. That lack of sup
port for work ing moth ers may become even more prob lem atic amid high rates of female 
and youth unem ploy ment (SánchezBarricarte and FernándezCarro 2007). Therefore, 
those indi vid u als who invested in their human cap i tal and are com mit ted to their work
ing career might not be will ing to have chil dren in Italy, but they see migra tion to other 
Euro pean countries, which are more sup port ive in help ing com bine work and fam ily, 
as a strat egy to jointly invest in both chil dren and career. Moreover, some stud ies in the 
eco nomic lit er a ture (Chevalier and Marie 2017; Del Bono et al. 2012) have claimed that 
in peri ods of eco nomic tur moil, indi vid u als with higher edu ca tion are less likely to have 
chil dren than those with less edu ca tion because the for mer have higher oppor tu nity 
costs of human cap i tal accu mu la tion, and the birth of a child might impact their future 
earn ings more strongly. Such evi dence seems to sug gest the fol low ing:
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Hypothesis 2 (H2): If emi grants are selected among those indi vid u als who have 
alowerriskofhavingchildren,weexpecttofindapositiveeffectofemigration
on fer til ity at ori gin. As a result, in the absence of emi gra tion, coun ter fac tual 
fer til ity in the prov inces with high emi gra tion should be lower.

In addi tion to the high lighted mech a nisms, it is rel e vant to con sider that chil dren of 
Ital ian moth ers or fathers will auto mat i cally acquire Ital ian cit i zen ship, even when they 
were born abroad (jus san gui nis or right of blood prin ci ple). Therefore, emi grants who 
plan to become par ents in the future do not need to have chil dren in Italy in order to pro
vide Ital ian cit i zen ship to their off spring. This lat ter point, together with the poten tial 
thought of mov ing to a coun try where it is eas ier to rec on cile work and fam ily, might 
lead emi grants to decide to post pone their deci sion to have chil dren until they have set
tled in the new coun try. Therefore, if those who left Italy dur ing the Great Recession 
are mainly post pon ers, an increase in outmigra tion of such indi vid u als should lead to 
a rise in fer til ity con cen trated among youn ger indi vid u als. We explore this dynamic by 
conductinganadditionalanalysisonage-specificfertilityrates.

Data and Methods

Data

OurtwomaindatasourcesareAIRE—anofficialadministrativeregistryofItalian
cit i zens mov ing their res i dence abroad—and the Ital ian birth records pro vided by 
ISTAT. AIRE data were obtained from the Ital ian Government (Ministry of Interior) 
and pro vide us with infor ma tion on the num ber and the sociodemographic char ac ter
is tics of emi grants from Italy between 1992 and 2014. We use these data to con struct 
the num ber of outmigrants from each Ital ian prov ince who left between 2009 and 
2014. For these indi vid u als, we can also observe the coun try where they resided after 
migrat ing, the date of migra tion, and their age, gen der, and mar i tal sta tus. Such infor
ma tion allows us to con struct emi gra tion net works by linking the prov ince of ori gin 
of each emi grant to their des ti na tion coun try. As we describe in the next sec tion, 
these net works con sti tute the main ele ment of our IV and empir i cal strat egy. To our 
knowl edge, AIRE is the only reg is try world wide that per mits track ing these bilat eral 
net works, but the data have some lim i ta tions related to delayed or missed reg is tra tion. 
In sec tion A of the online appen dix, we dis cuss these lim i ta tions in detail and pres ent 
a data val i da tion exer cise.

We focus on the period 2009–2014 because the Great Recession started to hit Italy 
moststronglyfrom2009,andtheoutflowofemigrantsbecameespeciallyrelevant
starting from 2010. We stop our obser va tion of the TFR in 2014 because this is the 
year when both unem ploy ment and the rate of emi gra tion started to slow and GDP 
growth turned pos i tive.

ISTAT pro vi des us with prov incelevel TFRs. There are 103 Ital ian prov inces. We 
also have data on GDP and the unem ploy ment rate at the prov ince level from ISTAT 
for 2004, which we use as prereces sion exog e nous con trols in our mod els. Data on 
GDP are taken from yearly national accounts, whereas unem ploy ment rates are esti
mated by ISTAT using the Ital ian Labour Force Survey.
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Empirical Strategy

We study the rela tion ship between emi gra tion and fer til ity at the prov ince level by 
regressing the change in the TFR dur ing the sharp increase in emi gra tion recorded 
between 2009 and 2014 on the emi gra tion rate of each prov ince over the same period. 
Our base line ordi nary least squares (OLS) esti ma tion is based on the fol low ing model:

 ΔTFRP = α +βERP + δXP,pre + λregion + εP ,  (1)

wherethedependentvariable∆TFRP is the 2009–2014 change in TFR in prov ince 
P, ERP is the emi gra tion rate in prov ince P,calculatedasthecumulativeoutflowof
emi grants dur ing the same period rel a tive to the pop u la tion in year 2000.3 XP, pre are 
pro vin ciallevel con trols, such as unem ploy ment rate and GDP in the local labor mar
ket in which the prov ince is located, in the ear li est avail  able year before the reces sion 
(2004). λregionaremacro-regionfixedeffects(North,Center,andIsland,withSouthas
the ref er ence cat e gory).

Establishing a causal link from emi gra tion to fer til ity is chal leng ing because the 
fac tors trig ger ing migra tion, such as unem ploy ment, might also cause simul ta neous 
changes in fertilitypatterns,making it difficult to separately identify theeffectof
emi gra tion from the effect of eco nomic con di tions. To over come this endogeneity 
prob lem, we use an IV approach that lever ages Lee’s the ory of migra tion (Lee 1966), 
which distinguishes between push and pull fac tors affect ing emi gra tion. Push fac tors 
specifictotheprovincethattriggeremigrationarelikelycorrelatedwithlocaleco-
nomic con di tions, and pull fac tors depend on des ti na tion countries’ attrac tive ness and 
are likely not cor re lated with con di tions in the prov ince of ori gin. Moreover, because 
our anal y sis focuses on a devel oped coun try, pull fac tors are likely to be the major 
deter mi nants of the deci sion to migrate, espe cially for highly edu cated indi vid u als.

Following Anelli and Peri (2017), we iso late a com po nent of emi gra tion that 
depends on pull fac tors only. Our data on GDP growth in the countries receiv ing 
Ital ian emi grants come from the International Financial Statistics of the International 
Monetary Fund. We inter act those data with the pres ence of preexisting net works of 
Ital ian emi grants in each receiv ing coun try. We con struct these net works using AIRE 
data and cal cu late the stock of Ital ians from each prov ince liv ing in each des ti na tion 
coun try in 2000—well before the start of the Great Recession—as a per cent age of 
each prov ince’s pop u la tion, mea sured from 2000 ISTAT data. The higher the stock 
of Ital ians from prov ince P liv ing in des ti na tion coun try D, mea sured as the per cent
age of P’s 2000 pop u la tion, the stron ger the migra tion net work in P toward D. Given 
that eco nomic growth was much slower in the Med i ter ra nean econ o mies (Greece, 
Spain, Italy, and France) than in Northern Europe (see Figure 1), the pull fac tor 
to emi grate was much stron ger for prov inces that had large preexisting net works 
located in Northern and Continental Euro pean countries (e.g., Germany, Switzer
land, and the United Kingdom) than those with net works located in Southern Euro

3 We mea sure emi gra tion net works and all  pop u la tion var i ables in 2000 because we believe the intro duc
tion of the euro in 2001 might have pro duced struc tural changes in the pro pen sity to migrate, espe cially 
toward countries adopting the sin gle cur rency. Thus, tak ing 2000 as a ref er ence guar an tees a more exog
e nous base line.
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peancountries.Thepresenceoflinkstospecificcountriesintheformofnetworksof
pre2000 emi grants—who reduce the cost of migrat ing to those countries mainly by 
pro vid ing infor ma tion about oppor tu ni ties at des ti na tion—allows us to con struct the 
province-specificemigration’spullfactorthatweuseasaninstrumenttomeasurethe
effect of emi gra tion on fer til ity in Ital ian prov inces. We make this pullfac tor intu i
tion oper a tional by mul ti ply ing the stock of emi grated Ital ians from each prov ince P 
liv ing in each des ti na tion coun try D—mea sured in 2000 as a per cent age of P’s 2000 
 pop u la tion—with the ratio of GDP growth of D rel a tive to the GDP growth in Italy in 
the same period. For each prov ince, we then sum the resulting mul ti plied val ues over 
all  pos si ble des ti na tion countries, which we index from 1 to K. We can for mal ize our 
IV as fol lows:

 IVP =
D=1

K

∑
EmigrantStockP→D,2000
PopulationP,2000

× %ΔGDPD
%ΔGDPItaly

.  (2)

Although the abso lute value of the resulting instru ment IVPdoesnotreflectapar-
tic u lar unit of mea sure ment, its var i ance should be interpreted as pullfac tor inten sity: 
the instru ment will pre dict more emi gra tion from P if net works P→D are stron ger 
for des ti na tion countries D that have higher GDPD.4

To esti mate the causal rela tion ship between emi gra tion and fer til ity, we per form 
a twostage least squares (2SLS) pro ce dure in which we instru ment the endog e
nous var i able ERP with our pullfac tor var i able IVP and then replace the endog e nous 
variableinspecification1withERP!,aspredictedinthefirststage.First-stageestima-
tion is robust, with an F sta tis tic for the excluded instru ment IVP of 33.8 at well above 
10.Therefore,weareconfidentthatourinstrumentisrelevant.Toprovideevidence
for its validity, we con sider alter na tive strat e gies. First, we focus on one of the two 
pullfac tor com po nents: the net work of emi grants toward any given des ti na tion 
(EmigrantStockP→D ,2000 / PopulationP,2000 ).Inanoveridentifiedmodel,weinstrument
our endog e nous emi gra tion var i able with the stocks of emi grants from each prov
ince, as a per cent age of 2000 pop u la tion, toward the 12 most pop u lar des ti na tion 
countries.5 The use of 12 sep a rate instru ments for our endog e nous var i able allows 
ustorunanoveridentificationrestrictiontestforthevalidityofourIVstrategy.The
chisquared value of the test is 15.7. Evaluated against the rel e vant crit i cal value with 
11 degrees of free dom (19.7), this test does not reject the null hypoth e sis that our IV 
strat egy is valid. The sec ond com po nent of our base line IV—GDP growth—can not 
beusedasaseparateinstrumentinanoveridentifiedmodel(becauseitdoesnotvary
across prov ince of ori gin). Therefore, we per form a fur ther robust ness check by using 
a sec ond alter na tive IV strat egy in which we inter act the emi grant net works with the 
2009–2014 change in des ti na tion countries’ unem ploy ment rates (instead of GDP 
growth). In the Results sec tion, we show that esti ma tes are robust to both alter na tive 
IV strat e gies.

4 Asstandardintwo-stageleastsquaresestimations,resultsfromourinstrumentedspecificationwillnone-
thelessreflecttheunitofmeasurementoftheobservedemigrationrate.
5 We chose the des ti na tion countries in which at least 10,000 Ital ian emi grants were liv ing in 2000: Argen
tina, Australia, Belgium, Brazil, Canada, France, Germany, Spain, Switzerland, the United Kingdom, the 
United States, and Venezuela.
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The causal esti mate of the effect of outmigra tion on the TFR is an impor tant con
tri bu tion of our work. Moreover, it is a cru cial input for our coun ter fac tual anal y sis 
aimed at com put ing what the coun ter fac tual fer til ity change would have been dur ing 
the reces sion, in the absence of emi gra tion. To do so, we pro ceed in two steps. We 
firstreplacetheemigrationratewithchangesinfourcrisisindicators(GDPpercap-
ita; unem ploy ment; youth unem ploy ment; and the share of youth not in edu ca tion, 
employ ment, or train ing) in our base line Eq. (1):

 ΔTFRP = α +β1ΔGDPP +β2ΔUNP +β3ΔY .UNP
+β4ΔNEETP + δXP,pre + λregion + εP .

 (3)

We use the parameters estimatedwith this alternative specification to predict the
change in TFR attrib ut  able to the reces sion, ΔTFRP!. We then cal cu late the 2009–2014 
coun ter fac tual TFR change in absence of emi gra tion as fol lows:

 ΔTFRPCounter = ΔTFRP
! − β̂ IV × ERP ,  (4)

where β̂ IV  is our emi gra tiononTFR IV esti mate from col umn 2 of upcom ing Table 
2, and ERP is the observed emi gra tion rate in prov ince P. We use the esti mated coun
ter fac tual TFR change to cre ate a map that shows the degree of TFR change that 
would have char ac ter ized each Ital ian prov ince dur ing the reces sion in the coun ter
fac tual sce nario of no outmigra tion.

Results

Before mov ing to our main anal y sis, we describe the char ac ter is tics of the Ital ians who 
emi grated dur ing the years of the Great Recession (2009–2014), com par ing them with 
the group of indi vid u als who emi grated from Italy in the precri sis period (2000–2008). 
As Table 1shows,wedonotfindanysubstantialdifferenceinthegenderbalanceof
thegroupofemigrantsbeforeandduringtheeconomiccrisis.However,wefindthree
dif fer ences between the char ac ter is tics of the two groups of emi grants before and after 
the eco nomic cri sis: (1) mean age at emi gra tion decreased from 46.5 to 38.4, suggesting 
that peo ple emi grat ing dur ing the cri sis were much youn ger than pre vi ous emi grants; 
(2) the top des ti na tions dur ing the cri sis were almost exclu sively Euro pean and were 
countries with bet ter eco nomic con di tions than Italy (e.g., Germany, the United King
dom, and Switzerland); and (3) the share of sin gle emi grants after the cri sis increased 
sub stan tially (47%), whereas the major ity of Ital ians leav ing the coun try before 2009 
were mar ried (63%). This lat ter fea ture might be largely due to the fact that new emi
grants were much youn ger than pre vi ous ones, but it could also sug gest that a larger 
share of outmigrants were child less before leav ing.

As a sub se quent step in our anal y sis, we use Ital ian prov incelevel maps to visu
ally com pare changes in the emi gra tion rate and changes in TFR in 2009–2014. As 
shown in Figure 4, both mea sures are in terms of devi a tions from the macroregion 
aver age, which is exactly the var i a tion we use in our mod els. The com par i son of the 
maps seems to sug gest that prov inces that expe ri enced higher emi gra tion (i.e., the 
darkerones)hadlargerpositivevariationinTFR(again,darkerprovinces).Atfirst
glance, then, emi gra tion and prov incelevel TFR seem to be pos i tively asso ci ated, 
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Table 1 Descriptive sta tis tics for emi grants

2000–2008 2009–2014

Gender (%)
 Female 43.02 40.56
 Male 56.98 59.44
Average Age at Emigration 46.50 38.36
Top Destinations
 First Germany Germany
 Second Switzerland United Kingdom
 Third Argentina Switzerland
 Fourth United States France
 Fifth United Kingdom United States
Marital Status (%)
 Single 27.15 47.53
 Married 63.47 46.58
 Divorced 4.22 3.62
 Widowed 5.16 2.27

Source: AIRE data.

which would sug gest that emi grants are selected among the least likely to have chil
dren. Because this descrip tive evi dence might be con founded by many fac tors, we 
con duct OLS and IV regres sion ana ly ses to infer any causal effect of emi gra tion on 
fer til ity; the results are reported in Table 2.

Column 1 of Table 2 reports esti ma tes of the OLS regres sion for Model 1 and shows 
apositiveandsignificantrelationshipbetweenemigrationrateandTFR.Tointerpret
themagnitudeof thecoefficient,werelate the impactof theemigrationrateon the
change in fer til ity to the base line mean TFR, which was equal to 1.409 in 2008. The 
over all pos i tive change of 0.091 points in TFR due to a 1% change in emi gra tion rate 
is equal to about 6.5% of the base line mean TFR—a sub stan tial effect.

The pos i tive rela tion ship between emi gra tion and fer til ity revealed by the OLS 
regression is furtherconfirmedby the IVmodelestimates, reported incolumn2.
Here the effect is stron ger, which sug gests that the instru ment is orthog o nal to the 
eco nomic con di tions at ori gin. A worse eco nomic con di tion in a cer tain prov ince 
might lead to both higher emi gra tion from that prov ince and lower fer til ity because 
of the cri sis. When we elim i nate this lat ter dynamic to cap ture only the effect of 
emigrationonfertilitywithourIVapproach,itisnotsurprisingthatwefindalarger
pos i tive effect.

In col umns 3 and 4, we report esti ma tes obtained using the two alter na tive IV 
strategiespresented in theEmpiricalStrategy section. In theoveridentifiedmodel
shown in col umn 3, the endog e nous emi gra tion rate is instrumented by the sep a rate 
emi gra tion net works toward the 12 most pop u lar des ti na tion countries not interacted 
withtheGDPpullfactors.The12instrumentsarerelevant(first-stageF is 13) and 
validaccordingtotheoveridentificationrestrictiontest(thep value for rejecting the 
null hypoth e sis of validity is .15). The main effect of emi gra tion on fer til ity is only 
mar gin ally larger than the one esti mated in the base line model shown in col umn 2 
andisstillstatisticallysignificant.Column4showsthatourresultsarealsorobustto
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replacing the des ti na tion countries’ GDP with the unem ploy ment rate as the sec ond 
pullfactorinourbaselineIVdefinition.

The sim ple dif fer ence in TFR lev els between 2009 and 2014 as the out come might 
not fully cap ture the behav ior of TFR for the 2009–2014 period. Indeed, a given 
2009–2014 change might be the result of sub stan tially dif fer ent TFR tra jec to ries 
overthefiveyears.Toavoidthislossofinformation,incolumns5and6,wethere-
fore con sider the cumu lated TFR change between 2009 and every year from 2010 
to 2014: CUMΔTFR = [TFRt −TFR2009]t=2010

2014∑ . By con struc tion, the resulting alter
na tive depen dent var i able has more var i a tion than the sim ple dif fer ence. The results 
shownincolumns5and6,therefore,showlargercoefficients,butthesignandsignif-
i cance are con sis tent with our base line results.

Columns 7 and 8 in Table 2 instead report the esti ma tes for an alter na tive model 
that inter acts the emi gra tion rate with the dummy var i able iden ti fy ing prov inces 
belong ing to Northern Italy. We esti mate this inter ac tion model to uncover whether 
the effect of emi gra tion on fer til ity is dif fer ent in the North and in the South of Italy, 
con sid er ing that north ern prov inces over all have higher fer til ity, higher human cap
i tal, bet ter fam ilywork rec on cil i a tion, and bet ter eco nomic con di tions (Caltabiano 
et al. 2009; Vitali and Billari 2017). According to the OLS esti ma tes (col umn 5), the 
pos i tive effect of emi gra tion on fer til ity seems to be driven by the north ern prov inces. 
However,usingtheIVapproach(column6),weactuallydonotfindanysignificant
dif fer en tial effect of emi gra tion on fer til ity among the Ital ian macroareas.6

6 NorthSouth dif fer ences found with the OLS model might be due to an omit ted var i able bias: because 
south ern prov inces expe ri enced harsher eco nomic con se quences dur ing the Great Recession, the neg a tive 
effect on fer til ity is more likely to con found the emi gra tionfer til ity rela tion ship in the south of Italy.

(0.05,0.70]
(-0.04,0.05]
(-0.09,-0.04]
[-0.25,-0.09]

Emigration rate

(0.04,0.24]
(0.01,0.04]
(-0.04,0.01]
[-0.14,-0.04]

TFR Change

Fig. 4 Emigration rate and TFR change in deviation from macroregion mean, 2009–2014. Sources: ISTAT 
and AIRE data.
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To high light the sub stan tial role played by outmigra tion on Ital ian fer til ity dur ing 
the Great Recession, we use our model esti ma tes to com pute coun ter fac tual fer til ity 
changes between 2009 and 2014 at the Ital ian prov ince level in the absence of emi
gra tion as described by Eqs. (3) and (4). As Figure 5 shows, all  prov inces with a zero 
or a small pos i tive impact of the cri ses on fer til ity in the pres ence of outmigra tion 
(map on the left side) would actu ally have had a neg a tive change if outmigra tion had 
not occurred (map on the right side). More gen er ally, the coun ter fac tual map sug gests 
that with no outmigra tion, the effect of the eco nomic cri sis on Ital ian fer til ity would 
have been more neg a tive.

Finally, to uncover the extent to which the selec tion into outmigra tion is age
specific, we conduct an analysis in which we estimate the 2009–2014 change in
several age-specific fertility rates (ASFRs) as a functionof changes in the instru
mented emi gra tion rate. The results are shown in Figure 6.Eachdot in thefigure

Table 2 Estimates of the OLS and IV regres sion mod els on change in TFR between 2009 and 2014

Variables
OLS
(1)

IV 1
(2)

IV 2
(3)

IV 3
(4)

OLS 
CUM

(5)

IV 1 
CUM

(6)
OLS
(7)

IV 1
(8)

Emigrated, 2009–2014 0.091† 0.176* 0.186** 0.174* 0.343** 0.536* 0.040 0.145†

(0.048) (0.069) (0.062) (0.070) (0.126) (0.232) (0.032) (0.086)
Emigrated × North 0.193* 0.143

(0.080) (0.143)
GDP, 2004 –0.120 –0.372 –0.400 –0.365 0.076 –0.493 –0.163 –0.423

(0.260) (0.327) (0.301) (0.330) (0.577) (0.865) (0.187) (0.260)
Unemployed, 2004 –0.536† –0.577* –0.581* –0.576* –1.329 –1.421† –0.538† –0.581*

(0.284) (0.258) (0.254) (0.259) (0.860) (0.821) (0.297) (0.258)
North –0.033 –0.016 –0.014 –0.017 –0.121 –0.084 –0.126* –0.084

(0.034) (0.038) (0.038) (0.038) (0.124) (0.134) (0.049) (0.085)
Center –0.012 –0.006 –0.005 –0.006 0.026 0.039 0.003 0.006

(0.033) (0.035) (0.036) (0.035) (0.108) (0.112) (0.028) (0.031)
Islands 0.023 0.016 0.016 0.017 0.013 –0.002 0.028 0.019

(0.023) (0.020) (0.021) (0.020) (0.070) (0.065) (0.024) (0.020)
Constant –0.004 0.003 0.004 0.003 –0.124 –0.106 0.024 0.025

(0.058) (0.067) (0.068) (0.067) (0.152) (0.168) (0.047) (0.058)
Number of Observations 103 103 103 103 103 103 103 103
R2 .146 .091 .078 .094 .228 .207 .227 .159
Average TFR, 2008 1.377 1.377 1.377 1.377 1.377 1.377 1.377 1.377
Average TFR Change –0.037 –0.037 –0.037 –0.037 –0.078 –0.078 –0.037 –0.037
Model OLS 2SLS 2SLS 2SLS OLS 2SLS OLS 2SLS
F Excluded Instrument 33.83 13.17 31.15 33.83 21.74

Notes:Robuststandarderrorsareshowninparentheses.ObservationsareItalianprovinces.Allspecifi-
cationscontrolformacro-areafixedeffects.Incolumns2and6,themodelisourbaselineIVinteracting
emi grant net works with des ti na tion coun try GDP growth in 2009–2014. In col umn 3, emi grant net works 
are used as sep a rate instru ments and are not interacted. In col umn 4, the GDP growth of the base line 
instru ment is replaced by the 2009–2014 change in the unem ploy ment rate of the des ti na tion countries. In 
col umns 5 and 6, the depen dent var i able is the cumu lated TFR change between 2009 and every year from 
2010 to 2014: CUMΔTFR = [TFRt −TFR2009]t = 2010

2014∑ . Columns 7 and 8 rep li cate mod els in col umns 1 and 2, 
but they include the inter ac tion of emi gra tion with a dummy var i able for north ern prov inces.

Sources: AIRE and ISTAT data.
†p < .10; *p < .05; **p < .01
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rep re sents the emi gra tion effect esti mated for each of these ASFRs, com puted for 
five-yearagegroups.Forinstance,theestimatecorrespondingto25isobtainedusing
the 2009–2014 change in the ASFR for the 23–27 age group. The pat tern of esti ma tes 
shows that most of the selec tion effect is con cen trated in rel a tively young age groups, 
whereas it is not sta tis ti cally dif fer ent from zero for the age group 32–36 and beyond. 
This piece of evi dence could sug gest two, nonmutually exclu sive poten tial dynam ics: 
those who emi grated were (1) young indi vid u als who were child less or less at risk 
of hav ing chil dren, and (2) young indi vid u als who were post pon ing child bear ing. In 
a fur ther robust ness check (see Table B1, online appen dix), we esti mate changes in 
the mean age at birth between 2009 and 2014 as a func tion of changes in the emi
grationrate.Thenegativeeffectofemigrationonmeanageatbirth,albeitsignificant
onlyintheOLSspecification,isconsistentwiththeevidencefromtheanalysison
ASFRs.However, further analysesonmeanage atfirst birth—information that is
unfor tu nately not avail  able to us—should be ide ally car ried out in order to be  able to 
con clude that emi grants are selected among post pon ers.

Robustness Checks

Wetesttherobustnessofouranalysistoalternativemodelspecificationsthatconsider
differentspaceandtimedefinitions.Columns1and2ofTable 3 show esti ma tes from 
a spa tial autoregressive model that allows the change in fer til ity in one prov ince to 
be cor re lated with the change in fer til ity, 2004 GDP, and unem ploy ment rate of other 

(0,.03]
(-.1,0]
(-.2,-.1]
[-.3,-.2]

Predicted

(0.00,0.03]
(-0.10,0.00]
(-0.20,-0.10]
[-0.30,-0.20]

Counterfactual

Fig. 5 Predicted and counterfactual change in TFR, 2009–2014. Sources: ISTAT and AIRE data.
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prov inces. We use an inversedis tance weighting matrix and allow also for spa tial 
cor re la tion in the error term. The main effects of emi gra tion are con sis tent with those 
obtainedwithourbaselinespecificationandremainsignificant.

In our base line model, we focus on fer til ity and emi gra tion changes between 2009 
and 2014. We use 2009 as the starting point because no rel e vant emi gra tion phe nom
e non was recorded before that year. Taking 2014 as the end of the anal y sis win dow 
might be more ques tion able. Indeed, the upward trends in unem ploy ment and emi
grationstartedtoflattenbeginningin2014,whereasTFRkeptfalling.Therefore,we
test our model using the alter na tive time win dow 2009–2015. Columns 3 and 4 of 
Table 3 show that the results are robust.

Finally, in Tables B2 and B3 in the online appen dix, we test the robust ness of our 
main results to the inclu sion of two addi tional con trols: the change in the net stock 
of immi grants and the change in the share of immi grant women of repro duc tive ages 
in each prov ince between 2009 and 2014. We do this because existing lit er a ture has 
shown a pos i tive and causal impact of female immi grants on native fer til ity (Forlani 
et al. 2016; Furtado 2016) and an increase in period fer til ity trig gered by the repro
duc tive behav iors of immi grant women (Parrado 2011). Results are con sis tent with 
thosefoundusingourbaselinespecification.
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Fig. 6 Effectofemigrationonthe2009–2014changeinseveraldifferentage-specificfertilityrates.Eachdot
represents the parameter estimate obtained by replacing the 2009–2014 change in TFR with the 2009–2014 
changeinage-specificfertilityratesinourbaselineIVspecification.Theestimateisrepeatedforfive-year
agegroups.Valuesonthehorizontalaxisrepresentthecenterofeachfive-yearagewindow.Forinstance,the
estimate corresponding to 25 is obtained using the 2009–2014 change in the ASFR for the 23–27 age group. 
Whiskersrepresent95%confidenceintervalsaroundeachestimate.Sources: ISTAT and AIRE data.
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Discussion and Conclusion

In this arti cle, we study how selfselec tion of Ital ians into emi gra tion dur ing the Great 
Recession has changed the com po si tional char ac ter is tics of the local pop u la tion, in 
turn affect ing fer til ity in the Ital ian prov inces of ori gin. Exploiting the rich ness of the 
AIRE, which col lects infor ma tion about all  Ital ian cit i zens mov ing their res i dence 
abroad,combinedwithItalianbirthrecordsprovidedbyISTAT,wefindapositive
effectofout-migrationonprovince-levelfertility.ThisfindingsuggeststhatItalian
emi grants, who are mainly young and highly edu cated, are selected among child less 
indi vid u als—indi vid u als who are less likely to have chil dren or are poten tial post
pon ers. We can, there fore, con clude that indi vid u als who outmigrate would not want 
to have chil dren in Italy (either because they are strongly careerori ented and thus not 
will ing to have chil dren at all  or because they would have been dis cour aged by the 
poor fam ilywork rec on cil i a tion set ting in Italy).

Table 3 Robustness checks: Spatial cor re la tion and time win dow

Variables

OLS  
SAR TFR

2014 – 2009
(1)

IV  
SAR TFR

2014 – 2009
(2)

OLS  
TFR

2015 – 2009
(3)

IV  
TFR

2015 – 2009
(4)

Emigration Rate, 2009–2014 0.094* 0.115* 0.106* 0.156*
(0.038) (0.053) (0.042) (0.069)

GDP, 2004 –0.055 –0.110 –0.285 –0.431
(0.246) (0.258) (0.211) (0.286)

Unemployment Rate, 2004 –0.175 –0.201 –0.520* –0.544**
(0.246) (0.248) (0.225) (0.206)

North –0.024 –0.027 –0.037 –0.028
(0.029) (0.030) (0.032) (0.036)

Center –0.002 –0.000 –0.034 –0.031
(0.023) (0.023) (0.030) (0.031)

Islands –0.008 –0.009 0.000 –0.003
(0.016) (0.016) (0.019) (0.017)

Constant –0.017 –0.017 0.012 0.016
(0.063) (0.064) (0.047) (0.051)

Number of Observations 103 103 103 103
R2 .136 .115
Average Outcome in 2008 1.377 1.377 1.377 1.377
Average Change in Dependent Variable –0.037 –0.037 –0.057 –0.057
Model GS2SLS GS2SLS OLS 2SLS
F Excluded Instrument 33.83

Notes: Robust stan dard errors are shown in paren the ses. Observations are Italian provinces. Columns 1 and 
2 show results from a spa tial autoregressive (SAR) model using gen er al ized spa tial twostage least squares 
(GS2SLS); col umn 3 shows results from an OLS model; and col umn 4 shows results from a twostage least 
squares(2SLS)model.Allspecificationscontrolformacro-areafixedeffects.OutcomesaretheTFRchange
between 2009 and 2014 in col umns 1 and 2, and the TFR change between 2009 and 2015 in col umns 3 and 4.

Sources: AIRE and ISTAT data.

*p < .05; **p < .01
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The con tri bu tion of our work is three fold. First, it extends the lit er a ture on 
migra tion and fer til ity by pro vid ing new evi dence on the rela tion ship between out
migrationandfertilityatorigin.Weindeedanalyzespecificselectionprocessesof
indi vid u als into outmigra tion from and to lowfer til ity set tings dur ing a reces sion
ary period. Moreover, from a meth od o log i cal point of view, we use a rig or ous IV 
approach to over come endogeneity issues, which mainly arise from the fact that local 
eco nomic con di tions might affect both emi gra tion and fer til ity. By com par ing esti ma
tesfromOLSandIVmodels,wefindthatOLSresultsarebiaseddownward,likely
because of omit ted var i able bias. Second, we pro pose a coun ter fac tual anal y sis to 
study and under stand fer til ity trends in the absence of outmigra tion. Whereas prior 
fer til ity stud ies have applied coun ter fac tual strat e gies only to show the impact of 
tempo effects on period mea sures of fer til ity, we extend this body of research focus
ing on emi gra tion effects on fer til ity. We show that Ital ian fer til ity would have been 
much lower at the end of the Great Recession if outmigra tion had not occurred. Here 
is where our third con tri bu tion lies: this evi dence rep re sents an impor tant cau tion ary 
tale for inves ti gat ing the impact of the Great Recession on fer til ity. Indeed, for the 
caseofItalyanditsspecificselectionintoout-migration,notaccountingfortheeffect
of emi gra tion leads to a sub stan tial under es ti ma tion of the neg a tive impact of the 
eco nomic cri sis on fer til ity.

We also acknowl edge some lim i ta tions of our study. First, our anal y sis is car ried out 
at the prov ince level, but we are aware that the opti mal approach to test our the o ret i cal 
mech a nisms would be a microlevel one. To our knowl edge, how ever, no indi vid ual
level data con tain detailed infor ma tion on fer til ity behav ior, migra tion deci sion, and 
des ti na tion coun try. Moreover, a microlevel anal y sis would not allow us to tackle the 
researchquestionwithacredibleIVstrategy.Oneshouldfindapull-factorinstrument
that, within a given area (e.g., prov ince), is strong for cer tain indi vid u als but not for 
oth ers with sim i lar char ac ter is tics. Considering that both of these essen tial issues are 
cur rently not easy to over come, we think that an eco log i cal approach with a cred i ble 
IVstrategystillrepresentsafirst importantcontributiontounderstandingtheroleof
emi gra tion in affect ing fer til ity pat terns dur ing reces sions. We hope our study will open 
up new oppor tu ni ties for fur ther research to esti mate indi vid uallevel changes in fer
til ity choices before and after the deci sion to migrate, while jointly account ing for the 
impact of the eco nomic cir cum stances at ori gin and des ti na tion. Second, the admin is
tra tive data do not include indi vid uallevel infor ma tion on edu ca tion of emi grants, and 
to our knowl edge, there exists no gran u lar source that can be used to con struct TFRs 
by prov incelevel edu ca tion. Therefore, we can not exam ine het ero ge ne ity in prov ince
levelhumancapital–specificTFR.Thatcouldcertainlyhelptotestselectionprocesses
more directly. Third, we do not ana lyze any spill over effect at the local level that could 
have impacted fer til ity. An exam ple could be the poten tial reduc tion in hous ing costs 
resulting from high emi gra tion from a cer tain area, a fac tor that in turn could have a 
pos i tive effect on fer til ity. Such spill over effects are likely to have more delayed and 
long-termeffectsonfertility,whereasourstudyfocusesspecificallyonimmediateand
more shortterm effects of emi gra tion on TFR—that is, dur ing the reces sion period. 
Such spill over effects rep re sent a prom is ing ave nue for future research if detailed local
level data on the hous ing mar ket become avail  able. Finally, our IV is constructed using 
the prov incetodes ti na tioncoun try emi gra tion net works mea sured in 2000. Although 
these net works were mea sured well before the Great Recession and are good pre dic tors 
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of pull fac tors dur ing the eco nomic cri sis, a con cern remains that his tor i cal net works 
might have directly affected fer til ity dur ing the reces sion, for instance, by affect ing the 
hous ing mar ket or the local econ omy. We believe that this poten tially direct effect is 
unlikely to have played a major role in affect ing fer til ity a decade later, but we acknowl
edge that it might, in the ory, con sti tute a vio la tion of the exclu sion restric tion of our IV 
strat egy. The over all impli ca tion we can derive from the pres ent work is that we need to 
takeintoaccountthatwenowliveinaworldwheremigrationflowshavebecomemuch
more reac tive than in the past (Livi Bacci 2010). Therefore, we can not fully cap ture the 
effect on fer til ity of macrolevel discontinuities, such as eco nomic reces sions or pol icy 
changes, assum ing that pop u la tions are closed to migra tion. However, although some 
recent stud ies have acknowl edged the impor tance of changes in immi gra tion in explain
ing fer til ity trends,7 the role played by outmigra tion on fer til ity remains very much 
overlooked.Wehopeourworkwilldrivemorescientificattentiontotheimportanceof
emigrationdynamicsforfertilityandtodemographicpatternsmoregenerally.■
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