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Immigrants-natives omplementarities inprodution: evidene from ItalyAgnese Romiti∗Deember 22, 2010AbstratThis paper studies the impat of immigration on the Italian labor market us-ing administrative data on Italian private-setor employees during the period 1987-2004. The analysis adopts a strutural model based on a three level CES produtionfuntion extending the model in Card (2001) in order to allow for imperfet sub-stitution both between immigrants and natives within the same area-skill ell, andbetween females and males within the same area-skill-immigration status ell. Theendogeneity of labor supply is ontrolled for by using an instrument based on thepast immigrants' settlement as in Card (2001). The results, robust to the o�settingrole of natives out-migration, provide evidene of a small but detetable degree ofimperfet substitution between immigrants and natives, whereas female and maleworkers turn out to be perfet substitutes. Despite immigrants not having anye�et on natives' employment, the simulation based on the estimated parameterssuggests that a �ow of low-skilled immigrants redues mostly the wages of similarlyskilled immigrants (-3.5%), and to a lesser extent those of natives (-1%).Keywords: Wages, International Migration, Labor Supply.JEL odes: J61, J23, F22.
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1 Introdution and Literature ReviewA great body of literature has been foused on estimating whether and to what extentimmigrants might have an impat on the labor fore of natives1. The issue is ontro-versial, as the omplementarity or substitutability between the di�erent labor types angenerate opposite outomes. If natives and immigrants are perfet substitutes, a boomin immigration would generate a supply inrease and, as a onsequene, a ontrationin wages as follows from the standard eonomi theory. However, if the two groups areimperfet substitutes, omplementarities between the two groups are at work, thus aninrease in immigrants' supply generates an inrease in the produtivity of the nativegroup, enhaning the latter's wage. Thus, immigration ould also bring about a positivee�et on the labor market outomes of natives.Most of the empirial results on the impat of immigration on the labor market ofhost ountries ome from the U.S., where this strand of literature has been partiularlyfertile and where sholars have obtained mixed �ndings. The large majority of the results�nds that immigrants had either a non-signi�ant or a positive e�et on the salary ofnatives: Card (1990, 2001, 2007), Ottaviano and Peri (2006, 2008), Peri (2007), Lalondeand Topel (1991) and Friedberg and Hunt (1995), to mention only some of those be-longing to this broad ategory. In ontrast, fewer studies obtain di�erent results byonluding that immigration had a detrimental e�et on the wage struture of natives(Borjas et al. (2008), and Borjas (2003)). Some of these studies adopt a spatial orrela-tion approah (Card (1990), Lalonde and Topel (1991), and Friedberg and Hunt (1995))whih onsists in a redued form aiming at omparing labor outomes in di�erent loalmarkets (i.e. ities or regions) a�eted by di�erent onentration of immigrants. Analternative method has developed in the last deade and rests on a strutural approah,whose distintive feature is to set �rst a theoretial model, by de�ning a CES type pro-dution funtion and disaggregating the labor input aording to di�erent dimensions,suh as eduation or skill, experiene or age. The prodution funtion allows to de�nelabor demand funtions and to estimate the impat of �ows of immigration on natives'wages using the atual �ow or simulating di�erent poliy senarios of immigration. Inthis strutural setting the unit of analysis is mostly de�ned at the national level withfew exeptions adopting a prodution funtion loally de�ned (Card (2001, 2009)). Inthe last deade this issue has been investigated also for European ountries, a few re-sults are represented by Manaorda, Manning, and Wadsworth (2006), and Dustmann,Fabbri, and Preston (2005) for the UK, and by D'Amuri, Ottaviano and Peri (2010)for Western Germany, all of them in favor of a non-signi�ant e�et of immigrant laborsupply on natives' wages. As for Italy, to my knowledge, there is only one study fousingon the potential displaement of natives due to the immigrants' �ow and is representedby Venturini, and Villosio (2006), who �nd that immigrants don't displae natives. Inturn Gavosto, Venturini, and Villosio (1999) is the only study investigating the wageimpat of immigrants on natives. The authors adopt a spatial orrelation approah inorder to detet a omplementary e�et between immigrants and natives. Nonetheless,their estimates an be severely a�eted by potential bias sine they don't aount forthe endogeneity of immigrants, thus underestimating the potential negative impat of1For a reent review of the relevant literature see Okkerse (2008).2



immigration on wages.This paper ontributes to the existing literature on the impat of immigration on thehost ountry and aims to expand the evidene for Italy where very little is known aboutthe impat of the reent immigration on the wage struture and on the employment ofnatives sine the few studies exploring this issue date bak to at least a deade ago,2despite immigrants have inreased their weight by more than ten times in the urrentdeade (as shown in Figure 1) by generating a pronouned hange in the struture of theItalian fore. Immigration is quite a reent phenomenon in Italy where immigrants werebarely represented among the resident population in the 1990 (0.9%) but their presenehas steadily risen up to reahing the 7% of the resident population in 2010. More reentItalian studies aount for other aspets of the impat of immigration on the host oun-try: the impat on natives' labor supply and on natives' internal mobility. Barone andMoetti (2009) �nd that immigrants speialized in household prodution inrease the la-bor supply of Italian highly skilled women at the intensive margin, whereas Moetti andPorello (2009) provide evidene that immigrant onentration in the northern regionshas partially replaed the South-North mobility of less skilled-natives. Romiti and Rossi(2011) investigate the impat of immigration on retirement deisions and their �ndingsare in favor of a strong positive e�et on females, partiularly those with strong familyommitments suh as older non o-resident parents. Given that no impat has beenfound on males, they argue that immigrants, due to their onentration in the house-hold servies setor, a�et the retirement deisions of those more involved in householdprodution by reduing the market ost of servies suh as housekeeping and long-termare.This study draws from the existing literature on immigration and use a strutural ap-proah extending the model in Card (2001) by allowing both immigrants and natives andfemales and males to be imperfet substitutes and estimate their degree of substitutionthrough the data. To our knowledge there are no previous studies whih allow genderspei� input to be less than perfet substitutes within the same skill-immigration-areaell, therefore there are no estimates of their elastiity of substitution. The CES produ-tion funtion adopted in Card (2001) is extended by allowing immigrants and natives tobe imperfet substitutes within the same skill-area ell and the elastiity of substitutionbetween females and males within the same skill-area-immigration status ell is also esti-mated. The endogeneity of the labor aggregates is aounted for by using the well-knownsupply push omponent developed by Card (2001), whih is based on the past settlementof immigrants, as an instrument for urrent immigrants and for urrent skill spei� ag-gregate labor input as detailed below. Then a simulation analysis, based on the resultsof the estimation, provides additional evidene on the wage impat of di�erent senariosof immigration. There is evidene (Card (2009)) that the estimates of the elastiity ofsubstitution between natives and immigrants obtained by de�ning the labor market atthe ountry level are onsistent with those obtained by adopting a loal de�nition of thelabor market. Nevertheless previuos studies (Borjas (2003), Ottaviano and Peri (2008),Peri (2007), D'Amuri et al. (2008), Manaorda et al. (2006)) justify the adoption of anational approah following the main ritique to the spatial orrelation approah (Borjas,2Gavosto, Venturini and Villosio (1999) analyze the labor market impat for the period 1986-1995whereas Venturini and Villosio (2004) study the period 1993-1997.3



Freeman and Katz (1997)), motivated by the fat that fators movements re-equilibratethe market: natives may move away from areas where immigrants onentrate, apitalin�ows into ities with labor supply shoks, and, as a onsequene, the o�setting role ofthese movements may redue the adverse impat of immigration, produing biased re-sults. By adopting as geographial unit of analysis the nation as a whole all these �owsare taken into aount. However the evidene that natives �vote with their feet" is notas lear-ut: Borjas et al. (1997) doument the redution of natives' in�ow to the mainimmigrant-reeiving states, and Borjas (2005) shows that out�ows of natives is in plaeas a reation to the immigrants' in�ow. On the other hand Card and Di Nardo (2000)and Card (2001) �nd that there is no out�ow of natives as a onsequene of immigrants'arrival. Sine the evidene for Italy shows that immigrants redue the traditional nativeinternal mobility between Southern and Northern regions (Moetti and Porello (2009)),and sine this study adopts a strutural approah where eah labor market is de�nedin terms of loal areas, we try to deal with the previous issue by arrying out di�er-ent robustness heks, suh as omparing the results obtained by alternative de�nitionof loal labor market. First the labor market is de�ned at the regional level, then allregions are aggregated into �ve maro-areas, estimates are obtained aording to thesetwo de�nitions and �nally the analysis is repliated on a sub-sample of only those whonever hange their region of work.2 Data desription & desriptive statistisThis paper uses Italian administrative data for a representative sub-sample of all private-setor non agriultural employees olleted by the Soial Insurane Institute (INPS-Istituto Nazionale per la Previdenza Soiale) and overing the period 1987-2004. In-formation on demographi fators (suh as age, gender and plae of birth) is provided,along with the information on the type of ontrat, setor, and plae of work. The shareof immigrants range from 0.9% in 1985 to reah 9.13% of the sample in almost twentyyear time. Tables 1 reports the main desriptive statistis of the variables inluded in theanalysis: average daily wage is higher for natives than for immigrant workers. Immigrantworkers are on average younger, work mainly in the North, with the same distributionas natives aross setors but mainly employed as blue ollar workers. Men onstitutethe large majority of immigrant workers with respet to the native ounterpart (83% vs66%) and this feature an be easily explained by the fat that the largest share of femaleimmigrant workers is employed in the household servies setor whih is not representedin this arhive. The seleted age range is between 15 and 65 year old, and only full-timeworkers are hosen sine the dataset doesn't provide information about the number ofhours worked, thus the distintion between part-time and full-time is ruial in order togain more homogeneity in the omputation of the daily wage rate. Workers di�er aord-ing to area of birth, type of oupation, immigration status and gender, and oupationis used as a proxy for the skill, as the eduation level is not known. Oupation-skillategories are de�ned as white ollars and blue ollars, sine for the other ategoriesavailable in the dataset (Exeutives, and Apprenties) the distintion between part timeand full time is not available. The labor supply is measured in terms of employment,and wage represents daily wage, gross of inome taxes and soial ontribution paid byemployees and net of soial ontribution paid by employers. Earnings are expressed in4



Euros and onverted to a ommon sale using the ISTAT (Istituto Nazionale di Sta-tistia) onsumer prie index for families ontaining a dependent employee with base2000=100. The �nal sample is onstituted by 2740 ell observations, where eah ellis identi�ed by regions, skill, immigration status, and time3. We onsider the period1987-2004 due to the strategy adopted in order to implement the instrumental variableapproah detailed below. As a robustness hek the geographi variability is de�nedaording to 5 maro-areas (following the ISTAT lassi�ation: South, Islands, NorthEast, North West and Center) and the analysis is repliated based on this alternativede�nition. Immigrants are de�ned as those who were born outside North Ameria oroutside one of the EU-15 member states (sine EU membership has been enlarged to 25members only in May 2004, the last year overed by the dataset). This de�nition of im-migrants is motivated by the purpose of a more homogeneous group. Figure 1 plots thetrend in the stok of resident immigrants over the period 2002-2010 (�rst and latest yearavailable) disaggregated by maro-areas of origin. The upward trend in the immigrants'�ow is learly shared by all ountries, the only exeption being immigrants oming fromone of the EU members and immigrants oming from eastern EU. The upward peakdrawn by the former represents the entrane of the group of eastern ountries joining theEU25 in 2007, in fat this peaks is simultaneous to the downward trend experiened bythe Eastern European group.3 Theoretial set-upExtending the theoretial framework adopted by Card (2001), onsider an aggregateprodution funtion F of a ompetitive �rm as follows:
Yrt = F (Krt, Lrt) (1)Where subsript r and t stand for area and time, K for apital and non-labor inputand L is the CES type aggregate of skilled and unskilled labor input as follows
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to perform more manual tasks with respet to natives. In addition to that disrimina-tion motives may make some �rms to prefer natives. Due to this fators immigrants andnatives are allowed to be imperfet substitutes within the same skill-ell by de�ning eahskill-spei� labor input, Lrkt as a CES type aggregate of natives and immigrants withelastiity of substitution equal to δ. The prior is that δ > σ sine it is likely that a �rm�nds easier to substitute immigrants with natives with the same skill than a low-skilledwith a high-skilled worker.
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δ−1 (3)Without loss of generality the relative produtivity term between natives and immi-grants is normalized as follows θIrkt + θNrkt = 1. At the lowest level of aggregation femalesand males in eah skill-immigration status ell are allowed to be imperfet substitutessine there is no reason whereby workers sharing the same skill and the same immigra-tion status have to be onsidered as di�erent in prodution4. Thus (eah immigrantand native) labor aggregate Srkt, is expressed as a CES ombination of female and maleworkers with elastiity η,
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η−1 (4)where θFrkSt, θMrkSt are gender relative (for female and male, respetively) produtivityshoks spei� to a skill-area-immigration status ell. However this type of produtionfuntion has the drawbak that the estimated elastiity of substitutions are onstant:between low-skilled and high-skilled workers σ doesn't vary regardless of gender andimmigration status, at the same time the elastiity of substitution between immigrantsand natives, δ doesn't vary regardless of gender and is onstant aross skills (i.e. low-and high-skilled pairs of immigrants-natives are haraterized by the same value of δ.)4 Optimality onditionsImposing the equality between marginal produtivity and the relevant prie, we derivethe labor demand funtions for any input. Therefore the optimal labor demand for inputof skill k in area r is obtained by di�erentiating the pro�t funtion with respet to thelabor aggregate Lrkt as in (2), normalizing to one the prie of the output and taking logs:
lnwrkt = lnFLrt + ln θrkt −

1

σ
lnLrkt +

1

σ
lnLrt (5)The demand for labor input spei� to skill k, immigration status S, and area r isderived di�erentiating the pro�t funtion with respet to the labor aggregate Srkt (withS=N,I) as in (3), thus yielding:4The only exeption to this argument may be due to disrimination of females beause of the mater-nity risk the employer faes in hiring them. 6
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5 Empirial strategyIn order to estimate the elastiity of substitution between females and males within thesame skill-immigration status ell, subtrat equation (7) for females by equation (7) formales and obtain the following relative demand funtion
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) (8)Thus, following a similar approah found in Ottaviano and Peri (2006, 2008), assumethe unobserved relative produtivity term to vary additively by area , skill k, immigra-tion status S, and time t and obtain the following spei�ation in order to estimate (8)
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Dt are time �xed e�ets.In order to estimate the elastiity of substitution between natives and immigrantswithin the same skill-ell, express equation (6) for both immigrants and natives and takethe relative expression as follows
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where the unobservable relative produtivity is ontrolled for by three additive �xed ef-fets, Dt time e�ets, Dr area e�ets, and DS immigration status e�ets and ξrkt is azero mean ell-spei� error term.Lastly in order to estimate the elastiity of substitution between high and low skilledworkers, adopt the following spei�ation for equation (5):
lnwrkt = Drt + (linear trend)kr −

1

σ
lnLrkt + νrkt (12)where the linear trend interated with skill-area spei� e�ets ontrols for the terms

lnLrkt, and ln θrkt whereas Drt are area-time �xed e�ets, whih ontrol for the terms
lnFLrt , and νrkt is a zero mean ell-spei� error term.An OLS estimation strategy doesn't allow to orretly identify the inverse elastiitiesof substitution in equations (9), (11), and (12) sine the labor input terms don't repre-sent an exogenous shift in the relevant supply funtions, as a onsequene the estimatedparameters would turn out to be a mixture of demand and supply elastiities. Immi-grants may be onsidered an exogenous supply shok, sine they move to the nation as awhole driven by soure ountry fators, however the loal distribution of immigration isprobably less supply-driven, immigrants are not randomly alloated to loal areas, butit is likely that they luster into regions with thriving eonomies whih in turn pushup wages. In order to deal with this bias we need to isolate the supply omponent ofimmigration whih is not driven by any demand fators and an instrumental variableapproah is adopted, following the popular supply-push omponent initiated in Card(2001). Empirial �ndings largely report the tendeny of newly arriving immigrants tomove to enlaves established by earlier immigrants from the same soure ountry in orderto take advantage of network e�et (Cutler et al. (2008), Damm (2009)). Exploiting thisphenomenon the urrent total in�ow of immigrants oming to Italy from a given ountryis alloated to regions aording to the past regional ountry-spei� distribution. Inaddition to that the regional stok of immigrants is alloated to di�erent oupationsaording to the urrent ountry spei� distribution. The instrument for eah skill-arealabor input has been omputed aording to the following formula

IVrkt = Σgτgktλgr,t0Mgt (13)where τgkt is the proportion of immigrants from ountry g at time t falling in skill group k,
λgr,t0 is the proportion of immigrants at time t0 = 1985 from ountry g working in region r,and Mgt is the total �ow of immigrants from ountry g at time t. In order to implementthe instrument onsider 5 groups of immigrants aording to their ountry of origin:Eastern Europe, Eastern and Southern Asia, Middle East and Rest of Asia, Central andSouth Ameria, Afria and Oeania. The formula (13) is used as an instrument for Lrktin equation (12), and as an instrument for the skill spei� immigrants to natives ratio inequation (11). The validity of this approah rests on the fat that the endogeneity of thelabor supply onsists only in seleting the regions where working, whereas the seletion8



into a given oupation is exogenously predetermined. As a results both the total in�owof ountry spei� immigrants, Mgt and their urrent distribution into oupations, τgktare exogenously determined, sine ompletely unrelated to any loal demand fators,whereas the past regional distribution is also not driven by any urrent loal demandfators under the assumption of the absene of their time persistene.6 Estimation resultsAs opposed to the other estimating equations whih are estimated by both OLS and2SLS, the estimation of equation (9) is arried out by adopting only an OLS approah.This is a potential drawbak sine after all we are regressing wages on employment.The resultant parameter likely identi�es a mixture between demand and supply hanges.However we believe that our estimates don't su�er from bias for the following two rea-sons: in addition to the benhmark estimating regression as in (9) where we ontrol for�xed e�ets due to oupation, region, time and immigration status, we further experi-ment with a series of additional ontrols, by using interations between regional and timee�ets and oupation and time e�ets. The results are robust to any of these di�erentsensitivity tests, as a onsequene we argue that, after ontrolling for any potential de-mand pull fators, what is left are demographi fators a�eting di�erently males andfemales within the same ell. In addition to that, sine equation (9) uses relative female-male wages and employment, any demand shok shared by both gender within the sameell anels out. However gender spei� demand shoks are left unaounted and anbe responsible for the bias in our estimation. Tables 2 and 6 report the results. Allestimates obtained by using both the maro-area and the regional de�nition of loal la-bor market show an inverse elastiity of substitution not statistially di�erent from zero,and this result holds throughout the di�erent spei�ations, supporting the evidene ofperfet substitution between female and male workers within the same area, oupationand immigration status. This result is on�rmed one again by repliating the analysison the sample restrited to workers who never hange the region where they work asreported in Table 6. Due to the perfet substitution between female and male workersthe labor aggregate expressed as in (4) an be obtained by simply summing up all thefemale and male workers within the same ell.The estimates of the inverse elastiity of substitution between natives and immigrants(equation 11), reported in Tables 3 and 7, are in favour of a small but detetable degreeof imperfet substitution, with values of −1/δ around -0.05. The log of the supply pushomponent of immigrants by ells, ln IVrkt as desribed in (13) is used as an instrumentfor the log of the relative immigrants-natives supply by ell, ln( Irkt
Nrkt

). The estimatesof −1/δ are robust to the di�erent de�nition of loal labor market adopted and to therestrition of the sample to only non-mover workers, thus providing further evidene thatthe out�ow of natives as a onsequene of immigrants doesn't play any role.In order to estimate the inverse elastiity of substitution between high and low skilledworkers as in equation (12) the term Lrkt needs to be omputed aording to the esti-mated value of δ and the two produtivity terms. Exploiting the normalization previously
9



imposed θIrkt + θNrkt = 1, after some algebra follows
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δ̂−1Results in Tables 4 and 8 provide evidene of a strong omplementarity between highand low skilled workers, with an estimates of −1/σ around -0.6 whih is obtained byadopting a 2SLS strategy using as instrument for L̂rkt the term IVrkt desribed in (13).All the estimates obtained by 2SLS methods report lower oe�ients supporting thehypothesis that not aounting for the endogeneity of the employment terms result inupward biased oe�ients. All �rst stage F-statistis in estimating (11) and (12) arelargely above the standard ritial thresholds (The lower bound often used in the liter-ature on weak instruments is 16.38 (Cragg-Donald F-statistis ritial value, Stok andYogo (2001)) providing strong evidene that the adopted instrument doesn't su�er fromany weakness.The evidene found in a reent study (Moetti and Porello (2010)) that the immi-gration �ow to Italy has brought about a redution in the in�ow of similarly skillednatives to the regions where immigrants onentrate would suggest that the out�ow ofnatives might redue the true impat of immigration on natives, and thus would alsoa�et the estimation of the strutural parameters. However this study provides substan-tive evidene that this phenomenon doesn't a�et the estimation, in fat repliating allthe analysis on a sub-sample of those who never hange the region of work the resultspreviously obtained by using the entire sample are on�rmed.Our results are higher than those found in few previous studies: Ottaviano and Peri(2006) reported estimates in the range of 0.1 to 0.2 using aggregate U.S. data omparingimmigrants and natives within the same eduation and experiene ell, and Manaordaet al. (2006) report estimates for natives and immigrants within the same eduation andage ategory around 0.15 as for UK; on the other hand our estimates are onsistent withresults found in other more reent works: Ottaviano and Peri (2008) present estimatesthat range from 0.04 to 0.08, and estimates provided by Card (2009) for immigrants andnatives within the same eduation ategory enters at around 0.04. Also D'Amuri et al.(2010) report a value around 0.03 for their study on German data.7 SimulationSeleting a spei� funtional form for the aggregate prodution funtion (1), onsiderthe following simpli�ed version
Yrt = ArtLrt (14)whih an be interpreted as a short run prodution funtion where apital is onsid-ered as �xed or endogeneized in the tehnology parameter Art, Lrt is de�ned as in (2),aordingly also Lrkt is de�ned as in (3) and female and male workers are assumed tobe perfet substitutes as follows from the estimated value of η. Ortega and Peri (2009)provide evidene that apital adjusts to keep its prie onstant as a onsequene of yearly10



in�ow of immigrants to OECD ountries, therefore the hosen prodution funtion is notrestritive for the purpose of the simulation. In fat even onsidering a more generalprodution funtion suh as a Cobb Douglas where apital is present, one we developthe simulating equation where eah fator is left hanging as a onsequene of immigra-tion, apital would disappears beause of its full adjustment. Therefore the �rst orderondition on (14) produes the following demand funtion for eah immigration-skill-areaspei� labor aggregate:
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ΣswS
rktSrktis the wage bill share of the labor aggregate spei� to eah immigration status amongthe relevant skill-area- and time ell, and
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ΣkwrktLrktis the wage bill share of the labor aggregate spei� to eah skill among the relevant area-and time ell. Before estimating equation (16) using the previously estimated parameterswe need to reover the term dNrkt

Nrkt
representing the potential employment e�et of immi-grants' �ow on natives; a shok in the supply of immigrants brings about a redutionin their wages, and, due to the omplementarity between natives and immigrants, thisshok triggers also a shift in the natives' labor demand urve, whih is de�ned at the new11



equilibrium point for immigrants (set at an higher value of their employment). Sine, asopposed to the ase for immigrants, the labor supply funtion is assumed to be highlyelasti for natives, there might be an employment e�et for natives as a onsequene ofa shok in the supply of immigrants. The following redued form approah is adoptedin order to verify whether this employment e�et is ultimately in plae
dNrkt

Nrkt
= β

dIrkt
Irkt

+Dt +Dr +Dk + µrkt (18)where β is the parameter of interest, Dt are time �xed e�ets, Dr are area �xed ef-fets, Dk are oupation �xed e�ets and µrkt is a zero mean ell-spei� random shok.Equation (18) represents the benhmark spei�ation, mortality rate and its interationwith oupation �xed e�ets are additional set of regressors inluded to ontrol for anysystemati hanges in employment due to demographi fators and their hange arossdi�erent oupations5. The 2SLS strategy adopted in order to identify the parameter βuses the growth rate of the supply push omponent previously desribed as an instru-ment for the growth of immigrants by ell. Table 5 provides evidene that immigrantsdon't displae natives with the same skill and geographi loation, nor have suh a om-plementary e�et to enhane their employment level, sine in the preferred estimates theoe�ient β is almost zero and not signi�ant at any onventional on�dene levels. Atthe same time this suggests, if any, a potential omplementary e�et on natives' employ-ment as it is lear from its always positive sign6. Table 9 on�rms the absene of anyemployment e�et also restriting the sample to only non-mover workers. This result isonsistent with the low but detetable degree of imperfet substitution found betweenimmigrants and natives within the same skill-area-time ell, sine the omplementarityfound between the two labor input is too low to be able to drive a signi�ant enhaninge�et on natives' employment. As a onsequene, having ruled out any employmente�et, equations (16) and (17) simplify as follows
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(20)Finally, in order to run the simulation, we onsider four di�erent hypothetial senar-ios of the immigration's �ow. First, an inrease of both high and low skilled immigrantsof the same amount equal to 10% (hereafter denoted as �skilled neutral" immigrationshok), an in�ow of only high skilled immigrants equal to 20% (hereafter denoted as�high skilled" immigration shok) and an in�ow of only low skilled immigrants equal to5Mortality rate is omputed from registry data and the �rst year available for this variable is 1991,therefore the spei�ations inluding mortality rate have to restrit the time-span to 1991-2004.6Estimates in olumn 3 and 4 of Table 5 are positive and signi�ant at 10% level.12



20% (hereafter denoted as �low skilled" immigration shok), and lastly the atual �ow ofimmigration as provided by the data (hereafter denoted as �atual" immigration shok).Table 6 and Figure 2 reports the results of these simulations omputed by using thewage bill share relevant to the year 2002. The atual �ow of immigrants in 2002 has anegative impat on low-skilled immigrants sine it redues their wages by 3.5%, whereasto a lesser extent redues the wages of low skilled natives by 1%. All other senariosdon't have any substantive impat either on natives or on immigrants apart from a slightnegative impat of the low skilled immigration shok whih brings about a more detri-mental e�et on similar immigrant workers (-2%) and almost no impat on natives.Figure 2 plots the results of the simulation under the �atual" senario. The left paneldesribes the impat of the atual �ow of immigrants on the wage growth of low-skillednatives and immigrants. The right panel draws the impat of the atual immigrationshok on high-skilled natives and immigrants. Clearly the group su�ering most fromimmigration are immigrants themselves espeially their low-skilled omponent whih ex-perienes a steady derease in wages throughout the period of analysis. However alsolow-skilled natives experiene a slight negative impat on their wages, although alwayslower than 1%. Despite being low, the degree of omplementarity between natives andimmigrants is lear from the right panel where high skilled natives always gain fromimmigration whereas the impat on immigrants is rather volatile, varying between beingpositive and negative.8 Conluding RemarksThis study ontributes to the existing literature on the impat of immigration on thehost ountry by adopting a strutural approah. We estimate the labor market impat ofimmigration to Italy de�ning the loal labor market in terms of area, skill, immigrationstatus, and gender. Immigrants and natives within the same skill-area ell and femalesand males within the same skill-area, and immigration status ell are allowed to beimperfet substitutes and their elastiity of substitution is estimated through the data.Our �ndings provide evidene that natives and immigrants within the same skill-areaell are less than perfet substitutes with an estimated inverse elastiity of substitutionof 0.05, whereas females and males workers with the same skill and immigration statusare perfet substitutes. Strong omplementarity has been found between high- and low-skilled workers and the estimate of its elastiity is around 2, a lower value with respetto a range of 5-10 reported by Card (2001) using U.S. ensus data. These results, despitebeing based on a loal de�nition of labor market, are onsistent with other time-seriesestimates whih expliitly aount for the o�setting role of other input in deteting thereal impat of immigration on the wage struture. Moreover the estimates turn out tobe robust to di�erent de�nitions of loal labor market, on�rming that the potentialout�ow of natives plays a minor role in o�setting the atual impat of immigration.Finally the simulation obtained by using the estimated parameters suggests that, basedon the year 2002, the group su�ering most from immigration are immigrants themselves,partiularly low-skilled immigrants, who experiment a redution in their wages equal to(3.5%) as a onsequene of the atual shok of immigration ourring in the same year,whereas the impat on low-skilled natives is lower orresponding to a derease of 1%of their wages. On the other hand we on�rm previous �ndings (Venturini and Villosio13



(2004)) that immigrants don't displae natives, sine natives' employment results to beuna�eted by the immigration �ow ourring during the period of analysis, despite beingalways positive but weakly signi�ant, results whih is in line with the estimated low butdetetable degree of imperfet substitution between the two groups, whih is too low inorder to enhane employment for natives.
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Table 1: Desriptive statistisTotal Natives Immigrantsvariable mean sd mean sd mean sdDaily Wage 56.88 26.32 57.48 26.59 47.09 18.86Female 0.33 0.47 0.34 0.47 0.17 0.37Male 0.67 0.47 0.66 0.47 0.83 0.37Immigrants 0.06 0.23Age 15-35 0.53 0.50 0.53 0.50 0.59 0.49Age 36-50 0.36 0.48 0.36 0.48 0.38 0.48Age 51-65 0.11 0.32 0.12 0.32 0.03 0.18Industry 0.49 0.50 0.49 0.50 0.46 0.50PA 0.06 0.25 0.07 0.25 0.02 0.13Artisans 0.12 0.32 0.11 0.32 0.22 0.41Agriulture 0.00 0.05 0.00 0.05 0.00 0.02Insurane 0.04 0.19 0.04 0.20 0.01 0.07Commere 0.28 0.45 0.28 0.45 0.30 0.46North West 0.34 0.47 0.34 0.47 0.37 0.48North East 0.25 0.43 0.24 0.43 0.39 0.49Center 0.19 0.39 0.19 0.39 0.18 0.39South 0.15 0.36 0.16 0.36 0.05 0.22Islands 0.07 0.25 0.07 0.26 0.01 0.11Asia 0.15 0.36 0.15 0.36Afria 0.48 0.50 0.48 0.50South Ameria 0.08 0.27 0.08 0.27Easter EU 0.29 0.45 0.29 0.45Blue Collars 0.62 0.48 0.61 0.49 0.92 0.28White Collars 0.38 0.48 0.39 0.49 0.08 0.28Permanent 0.15 0.36 0.15 0.36 0.22 0.41Temporary 0.83 0.38 0.83 0.37 0.76 0.43Seasonal 0.02 0.13 0.02 0.13 0.03 0.16Soure: INPS: 1987-2004

17



Table 2: Inverse elastiity of substitution between females and males.(1) (2) (3) (4) (5) (6)WLS WLS WLS WLS WLS WLSRegion Region Region Maro-area Maro-area Maro-area
−1/η 0.011 0.013 0.006 0.063 0.064 0.060(0.034) (0.036) (0.034) (0.045) (0.051) (0.049)Region*Time No Yes No No Yes NoSkill*Time No No Yes No No Yes
N 1370 1370 1370 360 360 360adj. R2 0.722 0.694 0.725 0.826 0.821 0.824Note: The benhmark spei�ation (1 and 4) is desribed in equation (9) in the text. The dependent variable is the female-male log wage di�erential by skill, immigration,time, and area ell. The independent variables are: log female-male relative supply by skill, immigration, time, and area ell, area �xed e�ets, skill �xed e�ets, a dummy forimmigration status, and time �xed e�ets. Standard errors are robust to heteroskedastiity sine eah observation is weighted by the inverse of the estimated variane of thedependent variable, and lustered at the immigration-skill-area ell in order to ontrol for serial orrelation. ∗ signi�ant at 5% level,∗∗ signi�ant at 1% level, ∗∗∗ signi�antat 0.1% level.
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Table 3: Inverse elastiity of substitution between natives and immigrants.(1) (2) (3) (4)WLS 2SLS WLS 2SLSRegion Region Maro-area Maro-area
−1/δ -0.023 -0.048∗∗ -0.016 -0.037∗(0.013) (0.017) (0.014) (0.015)
N 710 710 180 180adj. R2 0.381 0.361 0.667 0.649First stageKleibergen-Paap Wald F-stats 94.68 204.17Anderson-Rubin Wald test (p-value) 0.00 0.04Note: The benhmark spei�ation is desribed in equation (11) in the text and regions are aggregated in 5 maro-areas. The dependent variable is the native-immigrant log wage di�erential by skill, and area ell. The independentvariables are: log native-immigrant relative supply by skill, time and area ell, area �xed e�ets, skill �xed e�ets, andtime �xed e�ets. Standard errors are robust to heteroskedastiity sine eah observation is weighted by the inverseof the estimated variane of the dependent variable, and lustered at the skill-area ell in order to ontrol for serialorrelation. The instrument adopted for ln(

Irkt

Nrkt

) is the ln(sprkt) as desribed in the text. ∗ signi�ant at 5% level,∗∗signi�ant at 1% level, ∗∗∗ signi�ant at 0.1% level.
Table 4: Inverse elastiity of substitution between high- and low-skilled.(1) (2) (3) (4)WLS 2SLS WLS 2SLSRegion Region Maro-area Maro-area

−1/σ -0.385∗∗∗ -0.597∗∗∗ -0.483∗∗∗ -0.640∗∗∗(0.045) (0.126) (0.091) (0.075)
N 710 710 180 180adj. R2 0.701 0.545 0.950 0.924First stageKleibergen-Paap Wald F-stats 175.78 89.55Anderson-Rubin Wald test (p-value) 0.00 0.00Note: The benhmark spei�ation is desribed in equation (12) in the text. The dependent variable is the low-high skilled log wage di�erential by area ell. The independent variables are: log low-high skilled relative supply byarea ell, area-time �xed e�ets and a time trend interated with area-skill �xed e�ets. Standard errors are robustto heteroskedastiity sine eah observation is weighted by the inverse of the estimated variane of the dependentvariable, and lustered at the skill-area ell in order to ontrol for serial orrelation. Spei�ations (1) and (3) useWeighted Least Squares, spei�ations (2) and (4)use Weighted 2SLS using as instrument for lnLrkt the ln sprkt asdesribed in the text. ∗ signi�ant at 5% level,∗∗ signi�ant at 1% level, ∗∗∗ signi�ant at 0.1% level.
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Table 5: Immigration e�et on employment of natives.(1) (2) (3) (4) (5) (6) (7) (8)WLS WLS 2SLS 2SLS WLS WLS 2SLS 2SLSRegion Region Region Region Maro-area Maro-area Maro-area Maro-area
β 0.006 0.015 0.033 0.049 0.001 0.005 -0.012 0.034(0.006) (0.008) (0.028) (0.027) (0.010) (0.022) (0.022) (0.064)Mortality rate No Yes No Yes No Yes No YesMortality rate*Skill No Yes No Yes No Yes No Yes
N 720 560 720 560 180 140 180 140adj. R2 0.252 0.301 0.222 0.262 0.494 0.522 0.490 0.514First stageKleibergen-Paap Wald F-stats 8.83 12.37 6.52 20.21Anderson-Rubin Wald test (p-value) 0.07 0.00 0.01 0.00Note: The basi spei�ation (1 and 5) is desribed in equation (18) in the text. The dependent variable is the yearly hange in natives' employment by skill and area dividedby the initial total employment in the same ell. The independent variables are: the yearly hange in immigrants' employment by skill and area divided by the initial totalemployment in the same ell, area spei� mortality rate, and its interation with skill, time �xed e�ets and area �xed e�ets. Standard errors are robust to heteroskedastiitysine eah observation is weighted by the inverse of the estimated variane of the dependent variable, and lustered at the skill-area ell in order to ontrol for serial orrelation.Weighted 2SLS uses as instrument for ln Irkt the ln sprkt as desribed in the text. ∗ signi�ant at 5% level,∗∗ signi�ant at 1% level, ∗∗∗ signi�ant at 0.1% level.
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Table 6: Inverse elastiity of substitution between females and males. Sample of non-movers.(1) (2) (3) (4) (5) (6)WLS WLS WLS WLS WLS WLSRegion Region Region Maro-area Maro-area Maro-area
−1/η -0.015 -0.004 -0.019 0.031 0.031 0.028(0.041) (0.039) (0.041) (0.051) (0.057) (0.050)Region*Time No Yes No No Yes NoSkill*Time No No Yes No No Yes
N 1335 1335 1335 360 360 360adj. R2 0.631 0.596 0.633 0.767 0.757 0.775Note: The basi spei�ation (1 and 4) is desribed in equation (9) in the text. The dependent variable is the female-male log wage di�erential by skill, immigration, time,and area ell. The independent variables are: log female-male relative supply by skill, immigration, time, and area ell, area �xed e�ets, skill �xed e�ets, a dummy forimmigration status, and time �xed e�ets. Standard errors are robust to heteroskedastiity sine eah observation is weighted by the inverse of the estimated variane of thedependent variable, and lustered at the immigration-skill-area ell in order to ontrol for serial orrelation. The sample is restrited to those who don't hange the regionwhere they work.∗ signi�ant at 5% level,∗∗ signi�ant at 1% level, ∗∗∗ signi�ant at 0.1% level.
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Table 7: Inverse elastiity of substitution between natives and immigrants. Sample ofnon-movers. (1) (2) (3) (4)WLS 2SLS WLS 2SLSRegion Region Maro-area Maro-area
−1/δ -0.030 -0.060∗∗∗ -0.025∗ -0.050∗∗∗(0.018) (0.018) (0.011) (0.015)
N 697 697 180 180adj. R2 0.421 0.396 0.743 0.717First stageKleibergen-Paap Wald F-stats 124.00 158.70Anderson-Rubin Wald test (p-value) 0.00 0.00Note: The basi spei�ation is desribed in equation (11) in the text. The dependent variable is the native-immigrantlog wage di�erential by skill, and area ell. The independent variables are: log native-immigrant relative supply byskill, time and area ell, area �xed e�ets, skill �xed e�ets, and time �xed e�ets. Standard errors are robust toheteroskedastiity sine eah observation is weighted by the inverse of the estimated variane of the dependent variable,and lustered at the skill-area ell in order to ontrol for serial orrelation. Spei�ations (1) and (3) use WeightedLeast Squares, spei�ations (2) and (4)use Weighted 2SLS using as instrument for lnLrkt the ln sprkt as desribedin the text. Sample restrited to those who don't hange the region where they work. ∗ signi�ant at 5% level,∗∗signi�ant at 1% level, ∗∗∗ signi�ant at 0.1% level.

Table 8: Inverse elastiity of substitution between high- and low-skilled. Sample ofnon-movers. (1) (2) (3) (4)WLS 2SLS WLS 2SLSRegion Region Maro-area Maro-area
−1/σ -0.371∗∗∗ -0.575∗∗∗ -0.463∗∗∗ -0.634∗∗∗(0.047) (0.120) (0.078) (0.070)
N 697 697 180 180adj. R2 0.704 0.548 0.955 0.919First stageKleibergen-Paap Wald F-stats 181.90 60.29Anderson-Rubin Wald test (p-value) 0.00 0.00Note: The benhmark spei�ation is desribed in equation (12) in the text. The dependent variable is the low-high skilled log wage di�erential by area ell. The independent variables are: log low-high skilled relative supply byarea ell, area-time �xed e�ets and a time trend interated with area-skill �xed e�ets. Standard errors are robustto heteroskedastiity sine eah observation is weighted by the inverse of the estimated variane of the dependentvariable, and lustered at the skill-area ell in order to ontrol for serial orrelation. Spei�ations (1) and (3) useWeighted Least Squares, spei�ations (2) and (4)use Weighted 2SLS using as instrument for lnLrkt the ln sprkt asdesribed in the text. Sample restrited to those who don't hange the region where they work.∗ signi�ant at 5%level,∗∗ signi�ant at 1% level, ∗∗∗ signi�ant at 0.1% level.22



Table 9: Immigration e�et on employment of natives. Sample of non-movers.(1) (2) (3) (4) (5) (6) (7) (8)WLS WLS 2SLS 2SLS WLS WLS 2SLS 2SLSRegion Region Region Region Maro-area Maro-area Maro-area Maro-area
β 0.003 0.007 -0.000 0.005 -0.009 0.002 -0.019 0.039(0.006) (0.009) (0.012) (0.014) (0.010) (0.016) (0.019) (0.063)
N 720 560 720 560 180 140 180 140adj. R2 0.216 0.236 0.215 0.236 0.503 0.530 0.502 0.522First stageKleibergen-Paap Wald F-stats 3.21 2.41 5.06 11.77Anderson-Rubin Wald test (p-value) 0.04 0.1 0.01 0.00Note: The basi spei�ation is desribed in equation (18) in the text. The dependent variable is the yearly hange natives' employment by skill and area divided by theinitial total employment in the same ell. The independent variables are: yearly hange in immigrants' employment by skill and area divided by the initial total employmentin the same ell, area spei� mortality rate, and its interation with skill, time �xed e�ets and area �xed e�ets. Standard errors are robust to heteroskedastiity sine eahobservation is weighted by the inverse of the estimated variane of the dependent variable, and lustered at the skill-area ell in order to ontrol for serial orrelation. Weighted2SLS uses as instrument for ln Irkt the ln sprkt as desribed in the text. Sample restrited to those who don't hange they region where they work. ∗ signi�ant at 5% level,∗∗signi�ant at 1% level, ∗∗∗ signi�ant at 0.1% level.
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Table 10: Simulations. Impat of immigrants on wage growth of natives and previuosimmigrants. Year 2002. Atual Skill Neutral Low skilled High skilledImmigration �ow 10% rise 20% rise 20% rise
d lnwI

Lt
-0.035 -0.008 -0.017 0.000

d lnwN

Lt
-0.013 -0.003 -0.007 0.000

d lnwI

Ht
-0.003 -0.004 0.003 -0.011

d lnwN

Ht
0.004 0.000 0.003 -0.001Simulations are based on atual wage bill shares in 2002 and setting parameters aording to the following estimatedvalues (pooled men and women): −1/δ=-0.05, −1/σ=-0.6.

d lnwS
Lt, and d lnwS

Ht represent, respetively, the growth of mean daily wages for low skilled workers with immigrationstatus equal to S, and the growth of mean daily wages for high skilled workers with immigration status equal to S(S=I, N).Column 1 uses the �Atual shok" of immigrants as found in the data, olumn 2 uses a simulated �Skill Neutral"shok in immigration (+10% for both low and high skilled immigrants), olumn 3 simulates a �Low Skilled" shokin immigrants equal to 20% for only low skilled immigrants, and olumn 4 simulates the �High skilled" shok inimmigrants equal to 20% for only high skilled.
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