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Abstract 
We assess the effect of migrants' stock on the production structure of the Italian provinces (NUTS3) in 1995-2006. 
Although the investigated time span is very short, the effect is small but statistically significant: a doubling in the ratio 
of foreign-born residents to the province population induces a significant increase in manufactures' value added with 
respect to services' value added between 12 and 21 per cent. These effects are more intense when considering an 
increase in foreign-born populations drawn from countries more different to Italy (in terms of GDP per capita and 
educational attainment). These results are compatible with the reduced form of a two-sector model 

where we assume that production is performed with one mobile factor and two sector-specific CES 

labor composites of simple and complex tasks. If migrants and natives have different productivity 

when performing simple or complex tasks, an inflow of migrants induces production restructuring in 

favor of the simple-task intensive sector. 
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1 Introduction

In the last decades industrialized economies in North America and in Europe (Continental

and UK) have been the destination of many migrants coming from neighbor countries – like

Mexico for the US, or North Africa and Eastern Europe for the European Union (EU) – and

from more distant origins – for instance, China and South-East Asia.

The incidence of foreign-born population on natives has almost doubled on average starting

in 1990 (not counting undocumented migration), but with many different patterns among the

various destination countries.

When investigating the effects on the receivers, economists have highly exploited the re-

gional dimension in order to deal mainly with labor market issues (see Okkerse, 2008, for a

recent review).

The debate has focussed intensively on the reaction of wages and natives’ unemployment

rates when the labor force increases due to immigration. In the US a great deal of studies

focuses on the low-educated segment of the labor market, which is the one that may be affected

the most.1 In Europe the effect is even more mitigated.2

Our work focuses on another issue, that is the effect of immigration on the production

structure in terms of sectorial recomposition as a byproduct of the effect on regional labor

markets.

We borrow from the intuition of traditional theories of international trade, where immi-

gration can be considered as an increase in one of the factor endowments in a multi-sector (or,

simply, two-sector) model that can give rise to different adjustments on the production struc-

ture, besides the effect on factor prices. The most relevant ones are the changes in production

techniques or, alternatively, the changes in the production mix, also known as the Rybczynski

effect.3

1Among the many articles on the subject, Borjas (2003) and Borjas and Katz (2007) found a significative
effect on US wages, whereas Card (2007) does not confirm this finding. Ottaviano and Peri (2012) challenge
the traditional approach by pointing at the imperfect substitution between natives and migrants in the detailed
and fine segments (or cells) of the labor market.

2See D’Amuri and Peri (2011) and D’Amuri and Peri (2012). They considered all segments of the European
labor markets and not only the low-educated one, as mainly investigated in the US.

3Recently, Romalis (2004) obtains the Rybczynski result in a revised Heckscher-Ohlin model.
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The main contribution of this paper is empirical. However, we also show that the estimated

reduced form can be derived from a theoretical framework that is an extension of the one-

sector models recently used in this literature (see Peri and Sparber, 2009, and D’Amuri and

Peri, 2012).

More precisely, we relate to the recent literature in tasks and offshoring (see, for instance,

Grossman and Rossi-Hansberg, 2008) that highlights the importance of labor services (or

tasks) when considering the labor market. As natives and foreign-born are assumed to have

different relative productivity in performing simple versus complex tasks, immigration is a

comparative statics exercise that changes the relative endowment of the economy in terms of

labor services and requires a change in the production structure under some given conditions.

Previous studies have investigated the change in factor endowments implied by immigration

and have considered two possible effects when wages are not affected, as in our case.

First, migration may induce firms to switch to techniques that are more complementary

to the characteristics of the new labor force. For instance, Hanson and Slaughter (2002)

considered the local effect in the US states between 1980 and 1990, whereas Gandal et al.

(2004) analyzed the particular case of the sudden inflow of migrants from the former Soviet

Union in Israel in 1990. Although the two cases are different in terms of types of immigration

– typically low-skilled Mexicans in the former case, but high-skilled Russians in the latter –

the authors conclude for a more relevant role of the changes in production techniques rather

than the change in the production mix.4 Along the same line, Lewis (2004) analyzed the large

inflow of Cuban migrants in Miami through the Mariel boatlift and reached similar conclusions

on the rate of technology adoption (i.e., towards less computer-based techniques in Miami with

respect to similar cities in the US) rather than an effect in the industry mix.

Recent studies also emphasize the type of change in production techniques; in particular,

whether there is an increase or a decrease in the capital-to-labor ratio. Accetturo et al. (2012)

conclude for an increase in the ratio when using Italian manufacturing data at the firm level,

4They relate their results to the debate on skill-biased technological change in the US, or imported skill-
biased technological change in the case of Israel.
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whereas Lewis (2011) finds a tendency to slow the adoption of automated techniques in US

metropolitan areas where migration has been more intense.

Second, immigration may cause an effect in the production structure, but at a highly

disaggregated level. Card and Lewis (2007) and Card (2007) find effects on the production

structure, but claim that this occurs within sectors (or within firms) rather than between

sectors. Bettin et al. (2012) find evidence of production recomposition in favor of low-skilled

manufacturing when using firm-level data for the case of Italy, but only for the years 2001-2003.

More recent work has focused on the the composition of the labor force, which generally

implies that migration increases the ratio of low-skilled to high-skilled workers.5 As recalled

above, most contributions, like Peri and Sparber (2009) or D’Amuri and Peri (2014), are more

interested in the effect of migration in the relative wage and use a one-sector model as a

reference.

Besides the US and overall Europe, there have been recent studies on other specific coun-

tries. González and Ortega (2011) consider the case of Spain, which has some similarities to

the Italian case because of the rapid and intense inflow of immigrants (from 4.8% to 10.8% of

the population between 2001 and 2006). They find that the adjustment has occurred mainly

in production techniques with firms located in the high-immigration regions employing rel-

atively more unskilled labor than firms located in similar low-migration regions. Dustmann

and Glitz (2014) analyze the case of Germany with firm-level data and distinguish the effects

of migration depending on whether we consider a traded or a nontraded sector. In the latter

case, they find an effect on factor prices, whereas in traded sectors the adjustment occurs

on both the output mix and the change in techniques, but mainly through the latter with

firms taking advantage of the greater availability of low-skilled labor. The other important

contribution by Dustmann and Glitz (2014) is the effect on the dynamics of entry and exit of

heterogeneous firms as a consequence of the labor supply shock caused by immigration.

The contribution of this paper is twofold.

5The excellent survey in Lewis (2013) shows the mathematical conditions required in the production function
to marginalize the effect on capital and concentrate on the ratio low- to high-skilled labor as emphasized in
the recent literature, e.g. Ottaviano and Peri (2012).
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First, we propose a two-sector version of the task-based model initially proposed by Peri

and Sparber (2009) that resembles the traditional sector-specific model of international trade

– see Jones (1971), or Feenstra (2004, p.72).

Similarly to Peri and Sparber (2009), migrants are relatively more productive when per-

forming simple tasks; therefore, since they are willing to supply relatively more simple than

complex tasks, the inflow of new migrants causes an increase in the relative supply of simple

labor services in the overall economy.

Differently from Peri and Sparber (2009), since we assume that output prices are given,

the relative wage of complex-to-simple tasks is given. This assumption implies a completely

different way of closing the model: the equilibrium is established with the compatible weight

of the two sectors in determining a total weighted sum of relative demand for tasks and no

longer by the relative wage. Hence, the inflow of new migrants causes an adjustment in the

production structure in favor to the simple-task intensive sector rather than on the relative

wage of simple-to-complex tasks.

Second, we use Italian provincial data to test for the effect on the production structure

of immigration stock changes, which is compatible with the reduced form of our theoretical

framework. More precisely, we used the data on foreign-born work permits at the provincial

level (NUTS3) starting in the mid-1990s – i.e. the years where the migration presence has

become more relevant for the Italian economy – in order to estimate production-composition

changes that, we expect, are in favor of manufacturing plus construction (i.e. the relative

simple-task intensive aggregate sector) with respect to a subset of services (i.e. the relative

complex-task intensive sector).

Many other studies have used regional data within the same country in order to evaluate

the effect of migration on wages and some concerns have been raised about the use of regional

data following the remark by Borjas et al. (1996), i.e. the fact that the use of regional data may

show an attenuated variation due to a dominant national effect. This concern is less important

in our case where the production structure can vary substantially among the regions of the

same country.
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We highlight that, among the receiving developed countries, Italy stands out as an inter-

esting setting. Immigration has been very rapid, notwithstanding the absence of colonial ties

with the origin countries. From 1995 to 2006 (our sample period) immigration in Italy has

increased by a factor of three. Moreover, the immigration has been very diverse in terms of

origin countries and both our theoretical framework and empirical model will take account of

these characteristics.

Our main empirical findings are encouraging and bring to two main conclusions.

First, an increase in immigration rates (i.e. percentage of foreign-born residents on the

total population of the province) raises the relative weight of the simple-task intensive sector,

identified as manufacturing and construction. In terms of value added, a doubling of foreign-

born presence in percentage terms causes an increase in the value added of manufacturing and

construction relative to services between 11 and 21 percent depending on the specification.

We ought to notice that, notwithstanding the time span is quite short to observe changes

in the production structure, our results are all significant, though not very large in magnitude.

Second, all migrants are not the same and their productivity may not be that different

when considering foreign-born individuals who are more similar to natives. We exploited the

large variety in the origins of the immigrants who arrived in Italy in the last two decades and

considered the country of origin as a possible indicator of this difference – in terms of GDP

per capita or in terms of percentage of migrants in Italy with primary, secondary or third

educational degree.

When dividing countries in terciles – low, medium and high GDP per-capita origin coun-

tries, or origin countries with a prevalence of migrant in Italy with primary, secondary or

tertiary education – our results are confirmed. Indeed, the increase in relative value added

of the simple-task intensive sector is still significant and stronger when considering only more

diverse migrants (i.e. coming from low-income countries or mainly low-educated).

A typical well-known problem when searching for the effect of migration to the production

structure, as well as on wages, is the possible reverse causality. Our model makes no exception.

In our case we opted for an overidentified two-stage least squares (2SLS) estimation with two
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instrumental variables – one based on a gravity approach similar to Ortega and Peri (2014)

and another one exploiting the effects of the amnesties that occurred in our sample period.

We refer to Sections 5 and 6 for a thorough discussion on the validity of our instruments.

Finally, we ought to notice that our analysis must consider widely-defined sectors and

cannot be much finer since we exploit the rich geographical/spatial dimension of Italian data

on migration. As shown in Section 2, the distribution of migrants is not strikingly different

from natives at this high level of aggregation. Hence, our conclusions provide a macro evidence

that the desirable (but currently unavailable) micro data with the same time frequency could

validate in future analysis.

The remaining sections of the paper are organized as follows. In the Section 2 we present

some characteristics of the immigration into Italy by pointing out why this is an interesting

setting to study the effect of migration on the production structure. Moreover, we provide

some new evidence on the task content of the sectorial dichotomy between simple-task and

complex-task intensive sectors. The theoretical framework is illustrated in Section 3 where we

derive the comparative statics for the increase in the foreign-born population. The data we

use are discussed in Section 4, whereas Sections 5 and 6 present respectively the econometric

issues related to our estimation and the empirical results with some robustness checks. Section

7 concludes with a discussion on the interpretation of the results. Three appendices illustrate

the derivation of the task content of sectors, an extension of the theoretical model and some

robustness checks for the empirical part.

2 Italy: An Interesting Setting for the Empirical Anal-

ysis of Migration

Italy has been known for many decades as a departure rather than a destination country.

Indeed, Italian emigration has been one of the most massive in history, especially before the

First World War (in 1913 the emigration rate was 18,7 per 1,000 residents), and continued quite

intensively till the beginning of the 1970s. In the mid-Seventies the emigration rate drastically
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decreased, net immigration rates became positive although very small till the beginning of the

1990s when the phenomenon picked up.

Migration in Italy has been characterized by two relevant facts. First, it has been a very

rapid phenomenon. Second, due to absence of strong colonial links, migration into Italy has

been highly diversified in terms of origin countries, more than in any other European country

(currently 189 nationalities are present on the Italian territory).

Non-native presence has tripled in slightly more than a decade. Foreign-born individuals

increased from 1.4 million in 2002 to 4.4 million in 2013, which equals 7.4% of the Italian

population (2.3% in 2002).

Figure 1 reports the rising stock of foreign-born presence in 1995-2006 as measured by the

number of residence permits, which are the data we use in this paper.

The increase is not smooth and the sudden changes are due to the effects of three main

amnesties that occurred during the period 1995-2006. The amnesties came together with new

migration laws: (a) a first amnesty occurred in 1992 after the first relevant change in the

immigration law (citizenship requirements were also extended to 10 years of residence from

the original 5 years); around 250 thousands regularized migrants; (b) the second amnesty

occurred in 1998 with the introduction of a new migration law (so called Turco-Napolitano

law); migrant’s residence permits were not strictly linked to labor contracts and expulsions

with deportation of the illegal migrants back to their origin country were excluded (unless

there were bilateral agreements, as in the case of Albania); around 200 thousand regularized

migrants; (c) the third amnesty occurred in 2002 together with a stricter law (the Bossi-Fini

law), which required the pre-existence of a labor contract to enter and stay in the country;

around 640 thousand regularized migrants.6

When investigating more thoroughly this rapid increase in foreign presence, two charac-

teristics ought to be noticed: first, the quick change in the wide composition of migration by

country of origin; second, the uneven geographical localization.

Regarding the origin, in 1995 most migrants were coming from richer countries, whereas in

6The jumps in the time series that occurred around the amnesties end up being very informative and useful
for the construction of an instrumental variable (see Section 5).
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Figure 1: The Stock of Residence Permits in Italy 1995-2006 (Source: Italian Ministry of the Interior
and ISTAT).

2006 the stock composition completely changed. Figure 2a reports the composition of migrants

by ranking countries of origin with GDP per capita (in year 1995), more prcisely, by grouping

countries in terms of terciles of GDP per-capita.

Figure 2b shows that the 1995 distribution is slightly skewed towards richer origin coun-

tries: 1/3 of the migrants were arriving from economies with high per-capita GDP, which

was bigger than the percentage for origins from low per-capita GDP. This picture is reversed

starting in 2000 and even more drastically in 2006. In 2006 over 90% of foreigners with regular

residence permits in Italy were born in countries with less than 8,000 US$ per capita.

The second important characteristic is the geographical uneven distribution of migrants in

Italy. Migrants tend to settle down where pull factors – like favorable conditions of the labor

market, availability of public services, network linkages with previous migrants of the same

or similar nationalities – are stronger. From this point of view, the dual characteristic of the

Italian economy explains very well why the overall majority of migrants locates in Center or

Northern Italy (see Figure 2b).
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Figure 2: Distribution of migrants’ origin countries by GDP per capita (in terciles; source: Italian
Ministry of the Interior and ISTAT).

(a) Italy
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Hence, given the wide variation of countries of origin and high variability in migrants’

location, we deem that the Italian case offers a double type of variability to study the effects

of migrants’ arrivals.

Furthermore, Figure 3 reports the sectorial distribution of migrants and natives for the

years 2005 and 2006.7 Foreign-born are proportionally more represented in the industrial

sector and especially in construction; although still relevant, migrants’ employment share in

the different types of services is lower than in the case of natives.

In the same Figure 3 we also report the relative weight of each sector in total Italian GDP.

As presented below, according to our theoretical framework some sectors will not be considered

in our empirical model as the disregarded sectors either present low migrants’ employment or

are negligible for total GDP (e.g. the Agriculture sector).8
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20,1%

45,8%

4,2%

24,3%

16,5%
18,0%
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Figure 3: Employment distribution of natives and foreign-born in Italy in the main sectors; sectors’
shares of value added (average 2005-06; source: Italian Institute of Statistics, ISTAT).

7The years 2005 and 2006 are the first two years for which these statistics are available for Italy and are
the only two overlapping years with our sample. Averages of these two years are reported in the Figure 3.

8Our analysis considers large macro sectors and cannot be much finer since we want to exploit the geo-
graphical/spatial dimension. We ought to recognize this limitation makes our results .
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The definition of intensiveness in terms of simple or complex tasks could be heuristic and

based on common wisdom, especially when considering large sectorial aggregations as in our

case.

Based on the computations shown in D’Amuri and Peri (2012) for the task content of

the different occupations (see their Tables A2 and A3), we obtained the simple/non-simple

content of our two major sectors (i.e. industry plus constructions and services) by weighing

the task content of each occupation with the employment in each sector. Figure 4 reports

our computations (see Appendix A for the sources, data and derivations). The task content

is represented by the (average) percentile of employment performing that type of task less

intensively in the whole economy. For instance, the score 44 for Industry in the left-hand-

side group of histograms that refers to complex tasks means that, when comparing the tasks

performed by the workers in Industry with the tasks of the workers in the whole economy,

44 percent of total employment performs complex tasks less intensively than in Industry. For

Services the percentile is 58 meaning that 58 per cent of total employment performs complex

task less intensively. Therefore, the Services sector is characterized by workers that on average

perform complex tasks more intensively than in Industry. Hence, the higher the percentile,

the more intensive that sector is in that particular task.

The ratio complex-to-simple tasks is represented to the extreme right of Figure 4. In-

dustry/Manufacturing (including Constructions) has the lowest complex-to-simple ratio. As

explained in Section 4, in our study we will use a stricter definition of complex-task intensive

sector as coinciding with Services, but excluding personal and household services. This means

that the complex-task intensity of our restricted Service sector would be even stronger than

the one represented in Figure 4.

Finally, Figure 5 reports the geographical distribution of the two key variables of our

analysis – i.e. the Manufacture-to-Service ratio and the Migrants-to-Natives ratio – when

considering the average over our sample period (1995-2006). We can notice a clear spatial

correlation between the two ratios and this will be further investigated both theoretically and

empirically in the next Sections.
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A further discussion on the data is reported in Section 4.

3 Theoretical Framework

Let us consider two sectors, manufacturing (M) and services (V ), and assume that the two

production functions are well-behaved Cobb-Douglas:

Yj = AjH
(1−α)
j Nα

j

Output Yj in each sector j = M,V is produced with two different inputs: (a) the factor

H, which is freely mobile between the two sectors, and (b) the specific factor Nj, which

is characterized by a sector-specific composition of labor services. The setup is similar to

the Ricardo-Viner specific-factor model – see Jones (1971), or Feenstra (2004) (p.72). The

elasticity of output to the mobile factor H is the same; the two sectors differ because of the

TFP parameter Aj and the different composition of the factor Nj.

The mobile factor H can be traditionally interpreted as capital, but it can be any type of

production factor that is in fixed supply in our market (being the province in our case), but

that can be used by both sectors, i.e. land, a general type of labor, public services, etc.9

As a consequence of the free mobility, the remuneration of H has to be same in the two

sectors; hence, if AM = AV the relative production is simply a function of the relative output

price and the relative specific-factors supply:

YM
YV

=

(
pM
pV

) α
1−α NM

NV

(1)

Let us assume for now that the relative price is fixed since, for instance, it is given from

abroad (we assume a small-open province or region or economy).10

9Peri and Sparber (2009) consider a CES production function in one-sector model where one of the two
intermediate services corresponds to the amount of high education workers and may be similar to our specific
factor.

10As an alternative, we could consider a model with one nontraded sector and two traded sectors that could
be aggregated into one by assuming a constant relative price ratio in the spirit of Corden and Neary (1982).
The main conclusions do not change under plausible assumptions. See Appendix or available from the authors
upon request.
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Let us name WH the nominal “wage” of the mobile factor H, and Wj for j = M,V the

nominal “wages” of the two specific factors. From the Cobb-Douglas characteristics:

pj = A−1W 1−α
H Wα

j

for j = M,V , where A ≡
[(

α
1−α
)1−α

+
(

α
1−α
)−α]

.

Therefore:

WM

WV

=

(
pM
pV

) 1
α

(2)

Hence, a given relative output price implies a given relative “wage” of the specific factors.11

Another important consequence of (1) (and given relative prices) is that the dynamics of

relative output is fully determined by the relative quantity of the two specific factors, which

are composite indexes of labor services (or labor tasks).

The composite factor Nj is a sector-specific input because of its composition in terms of

labor services. We consider two different types of labor services: simple manual tasks (S)

and complex (abstract, communication intensive) tasks (C). The labor services are combined

differently in the two sectors via a CES aggregation as follows:

Nj =
[
βjS

σ−1
σ

j + (1− βj)C
σ−1
σ

j

] σ
σ−1

(3)

where the coefficient βj represents the relative productivity of simple to complex tasks and

we assume that simple tasks S are relatively more productive in the M sector, i.e. βM > βV .

The elasticity of substitution between tasks is equal to σ and does not change between the

two sectors.

Then:

11Data on provincial relative prices are not available. Instead, we can provide evidence on the dynamics
of relative wages. In Appendix F, Table 12 shows that relative wages are sticky over the whole period we
consider.
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NM

NV

=

[
βMS

σ−1
σ

M + (1− βM)C
σ−1
σ

M

βV S
σ−1
σ

V + (1− βV )C
σ−1
σ

V

] σ
σ−1

=

=
SM
SV

[
βM + (1− βM)c

σ−1
σ

M

βV + (1− βV )c
σ−1
σ

V

] σ
σ−1

(4)

where cj ≡ Cj
Sj

for j = M,V .

Equation (4) shows that the relative quantity of the two specific factors depends on the

two ratios cM and cV , and on the ratio SM
SV

. Ultimately, also relative output depends on the

same three ratios.

It is easy to show that when the relative price of output is given as assumed in (1), not

only the relative “wage” of the two specific composite factors WM

WV
is given as in (2), but

also the relative “wage” ω ≡ WC

WS
of the two types of labor services that form the composite

labor factors (WC being the compensation for complex tasks and WS for simple tasks) – see

Appendix C.

3.1 Relative demand for tasks

Workers are assumed to freely move between the two sectors, which implies that labor services

are freely-mobile between the two sectors since they travel with workers.12

It is easy to obtain the sectorial relative demand for complex tasks as a function of relative

task wages, ω ≡ WC

WS
:

Cj
Sj

=

(
1− βj
βj

)σ
ω−σ (5)

Since βM > βV for any given relative task wage, the service sector is always complex-task

intensive with respect to the manufacturing sector:13 CV
SV

> CM
SM

.

The total relative demand for complex tasks is then:

12We ought to notice that our estimated model is based on local labor market (using data at the provincial
level); so, this latter hypothesis translates into a plausible “free workers mobility within the province”.

13We have absence of task-intensity reversal.
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(
C

S

)d
= sM

(
CM
SM

)d
+ (1− sM)

(
CV
SV

)d
=

=

[
s

s+ 1

(
1− βM
βM

)σ
+

1

s+ 1

(
1− βV
βV

)σ]
ω−σ (6)

where sM = SM
SM+SV

=
SM
SV

SM
SV

+1
= s

s+1
is the weight of the demand for simple tasks from the M

sector and increases when s = SM
SV

increases.

3.2 Relative supply of tasks

By following Peri and Sparber (2009), let us consider two types of individuals k = D,F

respectively for native (D) and for foreign-born (F ). Each individual is endowed with 1 unit

of labor and has to decide how to optimally allocate it between simple and complex tasks.

Let πj be the relative subjective productivity of individual type j in performing complex

tasks to simple tasks. We assume that natives are relatively more productive in complex

tasks:14 πD > πF .

Wage maximization determines the optimal allocation of the labor unit and the relative

k-individual supply of tasks is the following:

ck
sk

=

(
WC

WS

) δ
1−δ

(πk)
1

1−δ (7)

where ck (sk) is the fraction of labor unit optimally supplied for complex (simple) tasks,

k = F,D. Not surprisingly, for the same relative wage a native individual D supplies relatively

more complex tasks and this is due to the fact that natives are relatively more productive in

complex tasks.

Still following Peri and Sparber (2009), we obtain the relative supply of tasks by weighing

14Peri and Sparber (2009) introduce also a parameter that may capture wage discrimination between natives
and foreign-born, as shown by the literature on wage differentials. D’Amuri and Peri (2012) reformulate the
optimization problem as utility maximization and assume that simple services are disliked relatively more by
natives. For sake of simplicity, we omit also these dislike terms. They would only increase the number of
parameters without any further insight on our proposition.
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with the fraction of foreign-born supply of manual services:

C

S
≡ CF + CD
SF + SD

≡ SF
SF + SD

CF
SF

+

(
1− SF

SF + SD

)
CD
SD

= φ(f)
cF
sF

+ [1− φ(f)]
cD
sD

=

=
{
φ(f) (πF )

1
1−δ + [1− φ(f)] (πD)

1
1−δ

}(WC

WS

) δ
1−δ

(8)

where f = LF
LF+LD

is the fraction of foreign-born residents ; 0 < φ(·) < 1 is monotonically

increasing, φ(0) = 0 and φ(1) = 1.

When f increases there is a recomposition effect in favor of simple labor services and for

any given relative wage there is a decrease in the relative supply of complex-to-simple tasks;

formally
∂ C
S

∂f
< 0.

3.3 Equilibrium and Discussion

Equilibrium in the markets for tasks is obtained in relative terms by considering the demand

and supply of complex-to-simple labor services and the relative wage of complex-to-simple

labor services.

As shown in Section 3.1, when the output price ratio is given at p∗, the relative wage of the

specific factors is given, as well as the relative wage of labor services ω ≡ WC

WS
= ω∗. Therefore,

the relative supply C
S

from Equation (8) is determined:

(
C

S

)∗
= Ξ




f

−
;
πD

+
,
πF

+


 (ω∗)

δ
1−δ (9)

In equilibrium total relative supply is equal to total relative demand, as given from Equa-

tion (6):

Ξ (f ; πD, πF ) (ω∗)
δ

1−δ =

[
s

s+ 1

(
1− βM
βM

)σ
+

1

s+ 1

(
1− βV
βV

)σ]
(ω∗)−σ
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where the unknown is the relative weight s, i.e. the relative weight of the M sector:

s ≡ SM
SV

=
cV (ω∗)− c(ω∗; f ; πD, πF )

c(ω∗; f ; πD, πF )− cM(ω∗)
(10)

where

c(ω∗; f ; πD, πF ) ≡ Ξ(f ; πD, πF )(ω∗)
δ

1−δ

cj(ω
∗) ≡

(
1− βj
βj

)σ
(ω∗)−σ for j = M,V

The derivation of the equilibrium highlights the main difference between this paper’s two-

sector approach and the previous one-sector model, as in Peri and Sparber (2009).

In the one-sector model the equilibrium variable is the relative wage. In the present two-

sector model for a small open region where relative prices and wages are predetermined by

exogenous conditions, the relative supply of tasks is given, as well as the relative demand for

tasks in each of the two sectors. Hence, the equilibrium variable must be the relative weight

of the two sectors (i.e. the ratio s above) so that the weighted sum of demand from the two

sectors matches the given relative supply of tasks.

3.4 Increase in Foreign-Born Residents

Let us consider an increase in the fraction f of foreign-born residents.

Equation (9) shows that when f rises the relative supply of overall complex tasks lowers.

Since the relative wage does not change, then the relative demand must decrease of the

same amount.

The two sectorial relative demand for complex-to-simple labor services depends only on

the relative wage of tasks that does not change. Hence, the only reduction in total relative

demand can occur via a recomposition of the total demand that occurs by an increase in the

weight to the less complex-task intensive sector, i.e. the M sector.

Formally, it is easy to see in Equation (10) that when c(ω∗; f, ·) lowers because there is an
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Figure 6: Effect of the increase in f in the complex-to-simple-tasks ratios.

increase in f and ω∗ does not change – hence, letting cV and cM be constant – then the s ratio

increases. Consequently, the sector-specific composite factors and the output ratio change in

favor of the simple-task-intensive sector, i.e. both NM
NV

and YM
YV

rise when f increases.

Graphically, the increase in f is represented in Figure 6 by an upward shift in the relative

supply of tasks. The equilibrium moves from E0 to E1 with a contraction in the overall

complex-to-simple-tasks ratio from
(
C
S

)∗
0

to
(
C
S

)∗
1
. Since the wage ratio remains constant, the

relative demand for tasks in the two sectors are also constant and equals to
(
C
S

)∗
M

and
(
C
S

)∗
V

.

The decrease in the overall relative demand for tasks is then possible only by means of a larger

weight for the M sector, i.e. the sector with the lower requirement of complex-to-simple-task

ratio at the current relative wage.15

15Appendix B discusses the welfare implications of the migrants’ inflow.
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3.5 Heterogeneous Immigration

Let us assume that foreign-born residents are not homogeneous, but they differ in terms of

relative productivity in complex tasks. For simplicity, let us assume that there are two types

of foreign-born residents (1 and 2) and that: πD > π1
F > π2

F . From Equation (7) it is easy to

rank their individual relative task supply:
c1k
s1k
>

c2k
s2k

Then the average relative supply of the overall foreign-born is the following:

CF
SF
≡ S2

F

S2
F + S2

F

C2
F

S2
F

+

(
1− S2

F

S2
F + S2

F

)
C1
F

S1
F

= λ(g)
c2
F

s2
F

+ [1− λ(g)]
c1
F

s1
F

where g =
L2
F

L1
F+L2

F
and LiF is equal to the number of foreign-born residents of type i = 1, 2 and

the λ(·) function has the characteristics of the φ(·) function: λ(0) = 0, λ(1) = 1, 0 < λ(·) < 1

and is monotonically increasing.

The overall supply is therefore:

C

S
≡ SF
SF + SD

CF
SF

+

(
1− SF

SF + SD

)
CD
SD

= φ(f)
cF
sF

+ [1− φ(f)]
cD
sD

=

= φ(f)λ(g)
c2
F

s2
F

+ φ(f)[1− λ(g)]
c1
F

s1
F

+ [1− φ(f)]
cD
sD

(11)

An increase in g, i.e. in the fraction of less productive migrants in complex tasks, for a

given f , lowers the relative supply of complex tasks more since the composition effect gives

more weight to the migrants who are relatively less productive in complex tasks.

4 Data and Descriptive Statistics

The main objective of this paper is to analyse the relation between migration16 and the

production structure of the Italian economy over the period of more intense and significant

increase in foreign-born presence, 1995-2006, in order to reconcile this picture with the theory

16We refer here to migration as measured by stock of foreign-born individuals. No data on pure flows
are available in Italy at the disaggregated level; hence, when we address “flows” we are actually using stock
variations.
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exposed in the previous section, in particular we would like to verify the presence of what

resembles a Rybczynski effect.

The analysis is conducted at the level of Province, i.e. NUTS3.17

We deem Province as the finest geographical entity to investigate the migration effects

and this choice is justified by two main reasons. First, detailed data on residence permits,

including origin countries, are not available at a finer level than the Province. Second, the

fact of being well-confined areas allows us to avoid the size effect of the Modifiable Area Unit

Problem (see Briant et al. 2010 on the issue).18

Regarding migration, we use data on residence permits (see the Figure 1 above) in 1995-

2006.19 Detailed measures of residence permits can go back to 1992, but we use 1995 as the

starting date since previous years were not reliable and less representative of the migration

phenomenon due to low numbers, especially when considering data at the provincial level. Due

to the EU Eastern enlargement in 2004-2007, the requirement for residence and work permits

has been levied for some relevant nationalities (like migrants from Romania and Poland) and

they are aggregated to all the other EU non-Italian citizens as of 2007-2008. So, we considered

2006 as the ending year of our study.

In Section 2 we have already underlined the two main characteristics of the Italian immi-

gration: rapidity and cultural diversity.

Data on the local production structures are publicly available on a yearly base from the IS-

TAT. In details, production data are aggregated value added for six macro-sectors: agriculture,

construction, manufactures, retail and professional services (i.e. logistics, ICT etc.), financial

services, household services. While our series of manufactures coincides with the aggregate

17The number of Province increases over the sample period due to the creation of new provinces. We use
data that consistently refer to the initial 1995 distribution with 103 entities. We recall that the 103 Italian
provinces have an average size of km2 2,800 with a coefficient of variation at 0.17. They are 57 times tinier
than American states and more than 200 times smaller than the Canadian provinces. They are also smaller
and more regular in size with respect to French metropolitan departements and Spanish provinces.

18This same geographical entity is used in Bratti et al. (2014) for an analysis of the pro-trade effect of
migration and in Jayet et al. (2010) to study the network effect on Italian migration.

19They slightly differ from the data on population registers since minors are not counted separately and
are included in the residence permits of their custodians. Data on residence permits are released by ISTAT
(Italian National Institute of Statistics), but they refer to data from the Ministry of the Interior through their
local offices (Questure).
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originally reported by ISTAT to which we add constructions,20 our definition of services in-

cludes retail and professional services, financial services, but excludes household services in

order to consider a subset that could plausibly be considered as complex-task intensive.

Our dataset for production covers the period from 1995 to 2006. In Table 1 we report

some general characteristics of the provinces, including some general infrastructure indexes

that may be important to control for the local economic environment.

Table 1: Summary Statistics

variable mean sd min p25 p50 p75 max

V Aman/V Aserv 0.49 0.23 0.10 0.29 0.48 0.63 1.24
Migrants (per 1000 inhab.) 23.79 17.63 0.30 10.17 18.43 34.06 98.10

Migr/Pop 0.02 0.02 0.00 0.01 0.02 0.03 0.10
Density (per sq-km) 243.47 329.01 22.99 103.68 172.08 258.14 2639.63

Graduate (per 1000 inhab.) 2.35 3.37 0.00 0.00 0.70 3.79 22.01
Airports (runaway km) 29.28 76.33 0.00 0.00 0.00 29.94 637.33

Highways (km) 24.99 20.82 0.00 10.06 23.00 34.37 94.09

Note: V Aman/V Aserv represents the manufactures value added over service sector, Migrants reports the
number of foreign born residents over the overall population (1000 inhabitants) and Migr/Pop is the
Migrants-to-Population ratio; Density is the number of residents by squared km, Graduates is the number
of college graduates over the population; Airports and Highways are measured as the runaway/road
extension per squared km. All the variables are referred to the province level.

5 Econometric Strategy

In order to provide empirical evidence for our theoretical findings we estimate the relationship

between the extent of migrants in province i at time t – measured by the ratio of the foreign

presence to the native population – and the relative value added of manufacturing with respect

to services.

Many other studies have used regional data within the same country in order to evaluate

the effect of migration on wages.21 Concerns about the use of regional data have been raised

20From Figure 3 we notice that the construction sector is important because the employment share of
foreign-born is particularly relevant, although the total weight in GDP is lower than 10 percent. Estimation
results not including the construction sector are similar to the ones presented below and are available from
the authors upon request.

21See, for instance, Glitz (2012) for Germany and González and Ortega (2011) for Spain.
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following the remark by Borjas et al. (1996) that regional variability of wages within the same

country could be too low since there may be a lot of co-variation due to nation-wide effects.

This concern is less important in our case since the production structure varies among the

regions of the same country. Moreover, a possible (but very unlikely) nation-wide effect may

work against our possible findings.

According to our model, an inflow of migrants generates an overall positive effect on the

relative value added of manufacturing. A variation in the migrants-to-natives population ratio

is assumed as a reliable indicator for the changes in the composition of relative task supply.

This effect should be more intense when the new migrants are more diverse from natives in

terms of relative productivity. Therefore, we want to investigate not only the overall effect

of migrants’ inflows, but also the separate effect of different types of migrants arriving in the

Italian provinces – i.e. a change in the relative task supply referred not only to Equation (8),

but also to Equation (11).

We use the logarithm of migrants-to-native population ratio in province i at time t, ln

Migr/Popit, as our covariate of interest and specify the general econometric model as follows:

ln(V Aman/V Aserv)it = β0 + β1 ln Migr/Popit+

+ other covariates + fixed and time effects + εit (12)

where our dependent variable of interest ln(V Aman/V Aserv)it is the log of the ratio of the value

added in manufacturing to the value added in service sectors in province i and time t.

Among the fixed effects and some of the covariates we must include variables that would

take into account the natural and/or historical advantages of some provinces and that may

affect the relative value added as time-invariant unobserved heterogeneity (Combes et al.,

2011).

The time effect represents time-specific factors that can influence the provincial value-

added distribution, i.e. macroeconomic cycles, national political elections, national labor

24



market reforms etc.

Equation (12) can be estimated by simple OLS under different specifications with alterna-

tive sets of covariates, as reported in the following section. However, in order to consistently

estimate β1, we need to address several econometric issues and provide an appropriate econo-

metric strategy.

Indeed, as usually reported in the economic literature on migration, the covariate repre-

senting migrants’ presence and location may not be orthogonal to innovations in the relative

value added causing simultaneous equation bias. Many reasons have been proposed. Among

those, migrants’ location choices are not random; the drivers for these choices – e.g. net-

work effects, economic magnet effects, etc. – vary over time, therefore we need some kind of

instrument to exploit the variation from these effects to relative value added.

The literature on migration offers many suggestions on exclusion restrictions for our case.

The simplest one is the use of imputed migrants, as in Altonji and Card (1991), where the

province-nationality distribution coincides and does not change from the first available period,

which is 1991 for us. This strategy relies on the fact that the presence of immigrants from a

given country in a given province is likely to decrease costs and increase returns of immigration

for new immigrants: co-nationals may offer hospitality, financial support and share information

on the local labor market. Our instrument would be obtained by allocating the stock of

immigrants in Italy (for each year) to each province using the distribution of immigrants by

nationality across provinces in 1991. It is worth to notice that Card-type instruments are very

suitable in order to exploit cross-sectional variations, but less useful if we have to deal with a

panel dataset that shows high persistence and a feeble cross-sectional variability, because of

that we tried to implement a more reliable strategy for our case.

As in Ortega and Peri (2014) we build our instrument relying on a gravity-model approach,

i.e. by including only those determinants of bilateral migration flows that are exogenous to

specific location decision, along with the lagged stock of migrants (to account for social network

effects). Namely, we use this type of instrument in order to isolate all the factors that affect

solely migration costs (see Ortega and Peri 2014). More precisely, we estimate a gravity
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equation of migration flows from country j to province i relative to natives population in

province i at time t based on the following specification:

ln Migr/Popijt = α0 + δ1ln(POP )jt + δ2ln(AREA)j + δ3ln(POP )it + δ4ln(AREA)i

+ δ5ln(DIST )ij + δ6BORDERij + δ7LANGUAGEj

+ δ8COLONYj + δ9LANDLOCKEDj + δ10STOCK
1991
ij + εijt

(13)

where: ln Migr/Popijt is the share of migrants over natives; ln(POP )jt and ln(AREA)j are

the log of population and area of country j while ln(POP )it and ln(AREA)i refer to province

i; ln(DIST )ij is the log of distance between country j and province i; BORDERij is a dummy

equal to one if country j and province i share a common border; LANGUAGEj is a dummy

equal to one if in country j at least 9% of the population speaks Italian; COLONYj is equal

to one if the country was a former Italian colony;22 LANDLOCKEDj is a dummy equal to

one if the origin country is landlocked; finally STOCK1991
ij controls for the stock of migrants

in year 1991 (i.e. Network Effect).23

To ensure that we only exploit exogenous variability we estimate the baseline gravity

equation without including any time varying fixed effects. As a robustness check we also

estimate more structural versions of Equation (13). We progressively include time-varying

fixed effects to account for Multilateral Resistance Terms (Anderson and van Wincoop, 2003)24.

Moreover we also use Pseudo Maximum Likelihood PPML (Santos Silva and Tenreyro, 2006)

estimator. Since our results are fully robust (see Table 8 in Appendix E) we prefer a plain

estimation strategy. Hence, our main instrument for the migrants-to-natives ratio is given

by the OLS predicted bilateral migrant share from Equation (13): ̂Migr/Popijt = exp(Πijtδ̂);

where Πijt contains the whole set of regressors and δ̂ contains the estimated coefficients in

Equation (13). Figure 7a shows the correlation between the gravity instrument and the actual

22Note that Italy share a common language only with Switzerland, while Eritrea, Libya and Somalia are the
only former colonies of the country. Results are robust to the exclusion of those variables.)

23See Mayer and Zignago (2011) for the data sources of the estimation of Equation (13).
24When this is the case we do not use the estimated fixed effects to build our instrument
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migrants-to-natives ratio and ensure relevance for our instrument.

There is another possible source of variation that can be exploited in order to strengthen

validity of our instrumental variable. As we mentioned in the previous Section 2 (see Figure 1),

over the period 1995-2006 there were three major amnesties which had a considerable impact

on the migrant empirical distribution, causing an exogenous positive shocks in the amount

of legal migrants present in the national territory. These policy shocks seems to be a good

candidate for an additional instrument.

We build our policy instrument as follows: we interact a dummy variable that takes a value

of one for the year following national amnesty with the difference between ̂Migr/Popijt and

Migr/Popijt (i.e. among predicted and observed migrants-to-natives ratio). The difference

between predicted and observed values represents the exogenous shock in the migrant stock

induced by the amnesty. An additional advantage is that we end up with an overidentified

equation that allows us to test for the validity of our set of instruments under the assumption

that at least one is exogenous. The rationale for the validity of our policy instrument relies on

the fact that amnesties were not planned and not related either on demand factors or on specific

needs of the local industries. As a consequence, the relative provincial value added cannot

be a predictor of the shocks generated by the amnesties. The difference in observed versus

predicted migrant level (our instrument) can be therefore interpreted as a pure supply shock

on the migrants-to-native ratio. Figure 7b confirms the relevance of our policy instrument.

The use and the derivation of this latter instrument lead us to a straightforward interpretation

of the coefficient β1 in the second stage as a local average treatment effect (LATE).25

25Although statistics on migration do not include illegal migrants already present in Italy before each
amnesty, the statistics on value added (adjusted for irregular employment by the Italian Institute of Statistics,
ISTAT) include indirectly the effect of working undocumented migrants. However, the amnesties and the
legalization of the labor contracts must have had an effect on value added via the increase in the regular labor
supply (for instance, regularized migrants may have taken different tasks from irregular ones). This change
may have been smaller because some migrants were already contributing to production, although irregularly.
Hence, the expected change of the regularization of irregular migrants on value added saves our interpretation
of β1 as a local average treatment effect.
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Figure 7: Relationship between the Migrants-to-Natives Ratio and its Instruments.

(a) Correlation with the Gravity Instrument
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6 Estimation Results

In Table 2 we show a series of results for our baseline regression, Equation (12). A first set of

models are estimated by OLS. The first column reports the most parsimonious specification

without covariates or fixed effect, whereas we include time dummies in column (2) then only

province covariates column (3), and finally province controls plus time dummies, column (4).

In line with our theoretical findings, we confirm a positive sign for β1 for all four specifications.

A second set of results in Table 2 are obtained by the IV-2SLS method with the relevant set

of instruments discussed above. The regression results are shown in column (5) which reports

an IV estimation when using the gravity predicted share of migrants, in column (6) we include

only the policy instrument exploiting the sudden jump in foreign born residents due to the

three main amnesties. We ought to notice that the coefficient estimated in column (6) is larger

than the one in column (5). This is due to the fact that different instruments are selecting

different subpopulation of compliers. Finally, in column (7) we report the estimate using both

gravity and policy based instrument. Also in this case results confirm that the coefficient β1 is

stably positive and significant. Moreover, the Kleibergen-Paap (KP) F-statistics confirms the

relevance of our instruments and more importantly the Hansen test confirms their exogeneity

(column 7).

In Table 3 we still use the IV-2SLS approach and we also control for unobserved het-

erogeneity at the Province level. When we include fixed effects to control for natural (time

invariant) unobserved characteristic, β1 saves its sign and significance.

In the same Table we also test for the consistency of our results across different speci-

fications of the gravity equation from which we build our main instrument. In column (2)

we add time varying country of origin fixed effects to control for all push factors that may

influence migration patterns.26 Gravity specification is progressively enriched till column (4)

where we include two-way time-varying fixed effects.27 Results are robust and stables, β1 is

26Bertoli and Fernández-Huertas Moraga (2013) discuss the conditions under which one-way fixed effects
are sufficient to control for multilateral resistance to migration (e.g., migrant have homogenous preferences
across alternative locations).

27As noted before, fixed effect estimates do not enter the regressors of the first-stage regression.
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Table 2: Baseline Estimation

Dep. Var: (1) (2) (3) (4) (5) (6) (7)
ln(V Aman/V Aserv) OLS 2SLS

lnMigr/Pop 0.079*** 0.134*** 0.119*** 0.185*** 0.119*** 0.215*** 0.135***
(0.019) (0.022) (0.018) (0.021) (0.033) (0.048) (0.028)

Density 0.036* 0.027 0.037* 0.022 0.035*
(0.020) (0.019) (0.019) (0.021) (0.019)

Graduate -10.445** -5.916 -3.773 -6.882 -4.261
(4.624) (4.391) (4.525) (4.580) (4.473)

Highways -0.028** -0.041*** -0.031** -0.045*** -0.033***
(0.013) (0.012) (0.013) (0.014) (0.012)

Airports -0.073*** -0.076*** -0.077*** -0.076*** -0.077***
(0.008) (0.008) (0.008) (0.008) (0.008)

Observations 1,133 1,133 1,133 1,133 1,133 1,133 1,133
R-squared 0.029 0.082 0.193 0.258 0.245 0.256 0.251
Fixed Effects No t No t t t t
IV for lnMigr/Pop Gravity Policy Grav, Policy
KP-test 432.4 86.33 656.2
Hansen J (p-value) 0.111

Standard errors (in parenthesis) are robust to heteroscedasticity and arbitrary autocorrelation *** p<0.01,
** p<0.05, * p<0.1. lnMigr/Pop instrumented using gravity prediction (Equation 13, estimated using
OLS) and (or) with a Policy instrument, constant not reported.

always positive and statistically significant while the instrument is relevant and valid.28

In Table 4 we report results for alternative measures of relative output at the province

level. In column (1) we focus on the value added ratio of manufactures to financial services

only, while in column (2) we consider the ratio with value added of retail services only in

the denominator. In both cases previous evidence is confirmed along with IV diagnostics. In

column (3) to (5) we point to relative employment across same sectors and again we find large

support of our findings.

6.1 The Effect of Heterogeneous Migration

In order to check whether the composition of migration at the province level plays a role in

affecting the local production, we disaggregate foreign-born residents in province i and time t

into three classes according to the characteristics of their origin countries.

As reported above, Italian immigration is characterized by a multitude of migrants in terms

28see Table 9 in Appendix E for PPML based gravity instrument.
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Table 3: 2SLS Estimation, Province Fixed Effects

(1) (2) (3) (4)
Dep. Var: ln(V Aman/V Aserv)

lnMigr/Pop 0.157*** 0.128** 0.186** 0.172***
(0.056) (0.055) (0.073) (0.065)

Density -0.097 -0.064 -0.129 -0.113
(0.128) (0.123) (0.144) (0.136)

Graduate 0.894 0.539 1.250 1.074
(2.798) (2.797) (2.815) (2.805)

Highways -0.025 -0.056 0.006 -0.009
(0.219) (0.207) (0.237) (0.228)

Airports -0.002 -0.002 -0.002 -0.002
(0.022) (0.020) (0.023) (0.022)

Observations 1,133 1,133 1,133 1,133
R-squared 0.217 0.252 0.175 0.197
FEs (1st stage Gravity) No jt jt ; i it ; jt
FEs Estimation t, i t, i t, i t, i
KP-test 36.37 43.59 28.05 31.53
Hansen J (p-value) 0.0247 0.104 0.505 0.415

Standard errors (in parenthesis) are robust to heteroscedasticity and arbitrary autocorrelation *** p<0.01,
** p<0.05, * p<0.1. lnMigr/Pop instrumented using gravity prediction (Equation 13, estimated using
OLS) and the Policy instrument, constant not reported.

Table 4: 2SLS Estimation, Robustness to Alternative Output Measures

(1) (2) (3) (4) (5)
Dep. Var: ln(V Am/V Af ) ln(V Am/V Ar) ln(Em/Es) ln(Em/Ef ) ln(Em/Er)

lnMigr/Pop 0.134** 0.162*** 0.116** 0.122** 0.106**
(0.056) (0.061) (0.053) (0.059) (0.054)

Density -0.217 0.081 -0.331** -0.482** -0.233*
(0.152) (0.130) (0.151) (0.218) (0.127)

Graduate -3.366 5.978* -0.857 -7.080** 3.553
(2.915) (3.090) (2.613) (3.356) (2.460)

Highways -0.075 0.004 0.174 0.113 0.193
(0.170) (0.278) (0.224) (0.253) (0.208)

Airports -0.005 -0.002 -0.001 -0.015 0.003
(0.018) (0.023) (0.015) (0.014) (0.014)

Observations 1,133 1,133 1,133 1,133 1,133
Fixed Effects t, i t, i t, i t, i t, i
KP-test 36.30 36.37 36.37 36.37 36.37
Hansen J (p-value) 0.0617 0.0787 0.282 0.0888 0.459

Standard errors (in parenthesis) are robust to heteroscedasticity and arbitrary autocorrelation *** p<0.01,
** p<0.05, * p<0.1. Dependent variables: V Af financial services value added; V Ar retail sector value
added; Em total employment in manufactures; Es employment in services (excluding personal); Ef em-
ployment in financial services; Er employment in retail sector. lnMigr/Pop instrumented using gravity
prediction (Equation 13, estimated using OLS) and the Policy instrument, constant not reported.
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of countries of origin (189 nationalities in our sample period), so we aim at exploiting this

additional variability of our sample. In particular, we assume that some characteristics of the

countries of origin may approximate migrants’ characteristics in terms of relative productivity

when performing simple rather than complex tasks.

The theoretical model has shown that: the more similar the foreign-born residents to

natives in terms of relative productivity of simple-to-complex tasks, the smaller the impact

of a change in the migrants’ share f to the local production structure. However, we do not

observe task productivity of each worker; so, a possible proxy may be the level of development

of the origin country, as approximated by GDP per capita.

We are aware that GDP per capita is a very rough measure. Hence, we use it simply

to rank the origin countries and create three classes of migrants with low, medium and high

complex-to-simple-task productivity depending on their origin. By assuming that natives have

a high relative productivity, the largest effect on the relative value added of manufacturing is

expected when considering the migrants coming from countries with low per-capita GDP.

Indeed, the positive effect of migrants on the relative value added of manufacturing is

magnified when we consider the composition by nationality of the foreign-born residents. In

columns (1) and (2) of Table 5 we present the results associated with the percentages of the

different classes of migrants by income level. More precisely, in Migr/Pop (Low) we consider

only the migrants from the low-income countries and in Migr/Pop (High) those from high-

income countries. As predicted by the theoretical model, the response of the local production

structure in favor of manufacturing to a change in the migrants’ composition is confirmed in

both cases.

When looking at their magnitudes the effect of an increase in the stock of migrants coming

from low-income countries (column 1) does not seems to be statistically different from the one

associated with an increase in the high-income countries, even if the point estimate is slightly

lower in the latter case. We must note here, indeed, that country of origin per-capita GDP is

a relatively crude measure of workers’ task productivity.

Furthermore, we employ a different classification of foreign-born residents according to
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Table 5: 2SLS Estimation: Heterogenous Effects

Dep. Var: (1) (2) (3) (4)
ln(V Aman/V Aserv) Income Schooling

ln Migr/Pop (Low) 0.106** 0.193***
(0.050) (0.064)

ln Migr/Pop (High) 0.098** 0.095**
(0.045) (0.038)

Density -0.103 0.096 -0.165 0.011
(0.142) (0.097) (0.151) (0.102)

Graduate 1.639 0.062 1.080 0.597
(3.141) (2.903) (2.818) (2.843)

Highways -0.105 -0.105 -0.017 -0.060
(0.185) (0.182) (0.230) (0.196)

Airports -0.002 -0.004 -0.004 -0.003
(0.017) (0.017) (0.022) (0.019)

Observations 1,133 1,133 1,133 1,133
R-squared 0.286 0.298 0.175 0.280
FEs t, i t, i t, i t, i
KP-test 12.54 54.04 26.26 50.39
Hansen J (p-value) 0.0403 0.107 0.0196 0.0450

Standard errors (in parenthesis) are robust to heteroscedasticity and arbitrary autocorrelation *** p<0.01,
** p<0.05, * p<0.1. Column (1) and (2) Schooling Attainment for year 1991 from Docquier et al. (2008);
Column (3) and (4) Income level (per-capita GDP) in year 1995 from World Bank - WDI. Low (High)
refers to the lower (higher) tertile of the relative distribution. lnMigr/Pop instrumented using gravity
prediction (Equation 13, estimated using OLS) and the Policy instrument, constant not reported.
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their imputed schooling attainment. In particular, we use the information obtained by Doc-

quier et al. (2008), who classify foreign-born residents in OECD countries by nationality and

schooling attainment.29 For each province i we consider the share of low-educated foreign

workers aggregating the stock of migrants according to the source country share of primary

school attainment.30 Figure 8 shows that, as expected, the two variables – GDP per capita

and education attainment of the origin country of the migrants in Italy – are highly correlated.
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Figure 8: Correlation between per-capita GDP and level of schooling (vertical axis: log of GDP per
capita of the country of origin; horizontal axis: fraction of migrants in Italy with secondary school
degree from the same country of origin).

Column (3) and (4) of Table 5 reports the estimates of education-specific regressions us-

ing the Docquier et al. (2008) classification. As we can see from column (3), the coefficient

associated with foreign workers with only primary education Migr/Pop (Low) – hence, mi-

grants assumed to have the highest relative productivity in simple tasks – is higher on the

relative manufacturing value added with respect to the one associated to the tertiary-educated

migrants Migr/Pop (High).

29Specifically, the stock (and rates) of migration inflows for each OECD country are provided by the level
of schooling and gender for 195 source countries in 1990 and 2000.

30In such a way we do not exclude any nationality in building our education-specific variable, but we consider
only the fraction of residents with a specific school attainment. Of course in doing so we implicitly assume
that, by nationality, the distribution of migrants along the education attainment does not change province by
province, but it is uniform over Italy, similarly to the previous case when we considered nationalities by the
GDP per-capita.
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7 Concluding remarks

We have proposed a simple two-sector model with a common input (i.e. the mobile factor)

and sector-specific inputs which are bundles of productive tasks. Tasks are supplied by het-

erogeneous workers – natives and foreign-born residents – who differ in terms of relative task

productivity.

A reduced form can be obtained relating the relative output of the two sectors and the

relative abundance of the two types of residents when assuming constant relative output prices.

This relationship resembles the traditional Rybczynski equation.

The model is tested for Italy, i.e. a peculiar case where immigration has been rapid and

very diverse. More exactly, we used the 103 Italian provinces in the period 1995-2006 and

evaluated the impact of the increase in the foreign-born presence on the relative value added

of manufactures to services. By assuming that foreign-born residents had a comparative

advantage in simple tasks and that manufactures are intensive in simple rather than complex

tasks, we should observe a significant effect on the average provincial production structure in

favor of manufacturing where immigration has been more intense.

Moreover, foreign-born residents are not all the same and we may find heterogeneity also

among them. Italy is a very interesting case since its immigration has been highly diverse in

terms of nationalities (189 nationalities have been present in 2006). We split the foreign-born

residents in different sub-groups according the the level of GDP per capita and according to

the education attainment of the different nationalities that arrived in Italy.

Our model is empirically confirmed since migrants coming from countries with lower GDP

per capita or characterized by nationalities with lowest education attainment show a higher

effect on manufactures – i.e. the simple-task-intensive sector – rather than the other foreign-

born residents. In the case of schooling the difference is also statistically significant.

Quantitatively, our estimates show that ceteris paribus when doubling the presence of

migrants over the total population induces a significant switch towards manufactures – between

11 and 21% relative increase in manufactures with respect to services. The same result is

obtained when considering migrants from countries with lowest GDP per capita or simply
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primary-educated migrants – when the assignment is done according to the distribution of

education by nationality. Instead, a statistically insignificant effect is found for migrants

coming from countries with high GDP per capita (according to their nationality).
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FOR ONLINE PUBLICATION

A Computation of Sectors’ Task Complexity

The construction of Figure 4 is based on the Tables below.

Table 6 is based on Table A3 in D’Amuri and Peri (2012) where the authors proposed a

grouping of tasks for occupations. Besides the column rank, the score represents the percentile

of workers performing less intensively that task. For instance, the first number 80 for Corporate

Manager regarding Mental Tasks means that 80 percent of all workers is performing manual

tasks less intensively than Corporate Managers.

In the last two columns we aggregate simple and non-simple/complex tasks by taking sim-

ple averages of the tasks in each group. Moreover, we compute simple averages for the 8

main groups of occupations (Corporate Mangers, Intellectual Occupations, Technical Occupa-

tions, Operative Occupations, Occupations Relative to Sales and Services, Specialized Workers,

Conductors of Plants and Machinery Operators and Unskilled Workers).

For these 8 main groups we have data on the number of employees for each sector, as

reported in Table 7. In order to obtain the aggregate score for each of the two sectors and the

total economy, we weighted each one of the 8 occupation scores of Table 6 by the percentage

of each type of occupation in the sector. For instance, Intellectual Professions with a score

70 for complex tasks have been included in the total computation of complex tasks with a

weight equal to about 3 percent for Industry and 13.9 percent for Services, being 3 and 13.9

the percentages of workers reported doing Intellectual Professions respectively in Industry and

Services.

Besides all the possible measurement errors that occur with the simple averaging, we ought

to remind all the caution that were also reported in D’Amuri and Peri (2012). First of all, the

scores (as percentiles) are all referred to the US labor market for the year 2000.
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Table 7: Employment by occupation and by sector in 2005 (thousands)

Industry Services TOTAL TOTAL
(no Agriculture)

Corporate managers 296.5 630.5 927.0 1040.5
Intellectual Professions 182.9 2043.4 2226.3 2230.8

Technical Professions 923.5 3473.1 4396.6 4418.7
Operative Professions 573.0 1987.5 2560.5 2581.1

Professions relative to sales and services 173.1 3345.2 3518.3 3532.4
Specialized Workers 2915.5 933.1 3848.7 4300.2

Conductors of plants and machinery operators 1354.4 677.2 2031.6 2071.0
Unskilled Workers 274.7 1637.7 1912.4 2129.6

TOTAL 6693.7 14727.7 21421.4 22304.2

Source: ISTAT and ISFOL Elaborations on Labor Force Survey (2007).

B Redistribution and Welfare

The inflow of foreign-born residents has an effect also in the market of the (within-area) mobile

factor H. In particular, the rise in f induces an increase in the relative demand for the mobile

factor H from sector M . As shown in Figure 9, the upward shift from VMPHM to VMPH ′M

implies that employment of the mobile factor in sector M increases – HM rises. Since the

quantity of mobile factor is given, employment of this factor must decrease in the V sector –

HV lowers.

Overall, the inflow of migrants represents an increase in resources that alters the quantities

in the specific factors. Given the constant returns to scale technology in both sectors, the

mobile factor becomes scarcer and its nominal “wage” increases. In Figure 9 the upward shift

in the VMPHM schedule causes also the rise from W 0
H to W ′

H .

Hence, although the hypothesis of constant output relative prices implies a constant ratio

in the relative wage for the specific composite factors of the two sectors, the model can still

envisage a redistribution effect. Indeed, the mobile factor H becomes scarcer and its remu-

neration increases not only in nominal and real terms, but also in relative terms with respect

to the remuneration of the specific factors.

This is a well-known effect in the traditional specific-factor model. In our framework there

is a redistribution effect in favor of the mobile factor, which gains from migration.
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Figure 9: Effect of the increase in the f in the market of the “mobile” factor H.

When measuring welfare as directly proportional to the wage,31 it is easy to show that

total welfare in the economy increases since the wage of the mobile factor H increases, natives

are not affected and the new foreign-born residents are likely to gain a higher wage than at

the origin.

31In fact D’Amuri and Peri (2012) consider a very similar optimization problem as utility maximization.
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C Relationship between Relative Wage of Composite

Factors and Relative Compensation of Tasks

From the CES characteristics, the “wage” of each composite factor is the following:

Wj =
[
βjW

1−σ
S + (1− βj)W 1−σ

C

] 1
1−σ

for j = M,V . Let us define ω ≡ WC

WS
. So:

WM

WV

=

[
βM + (1− βM)ω1−σ

βV + (1− βV )ω1−σ

] 1
1−σ

Let us define W ≡
(
WM

WV

)σ−1

and ω̃ ≡ ωσ−1. Hence:

W =
βV ω̃ + (1− βV )

βM ω̃ + (1− βM)

and this implies:

ω̃ =
(1− βM)W − (1− βV )

βV −WβM
(14)

As expected, when the relative price of output is given, then not only the relative “wage”

of the two specific composite factors is given, but also the relative “wage” of the two types of

labor services that form the composite labor factors.

Moreover, the relative wage ω ≡ WC

WS
decreases when W increases, hence when pM

pV
increases.

A final observation on the determination of the relative wage ω concerns the condition of

economically meaningful value, i.e. for ω > 0. In order for ω to take a positive value, we need

a condition on the relative wage of the composite factors, which implies a condition on the

relative output price:

βV
βM

<

(
WM

WV

)σ−1

<
1− βV
1− βM

or
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βV
βM

<

(
pM
pV

)σ−1
α

<
1− βV
1− βM

where, we recall, βM > βV .

D Including a Non-Traded Sector

The model presented in the text can be easily extended to include a nontraded sector (e.g.

construction or personal services) besides two traded sectors (e.g. manufacturing and financial

services). When assuming the small-economy assumption, the relative price of the two traded

goods can be considered as given and they can be aggregated into a single Hicksian composite

traded good following Corden and Neary (1982). The real exchange rate is then the relative

price between the nontraded good and the composite traded good.

Let us borrow the same model as in Corden and Neary (1982), but let us perform a different

exercise in comparative statics from them: Corden and Neary (1982) are interested in showing

the effect of a boom in one of the two traded sectors (in particular, the extractive sector and

explaining the ‘Dutch disease’), whereas we want to see the effect of immigration as a change

in the relative endowment of simple to complex performing tasks.

Let us assume that in terms of usage of simple versus complex tasks, the nontraded sector

NT is less simple-task intensive than one of the two traded goods – sector M manufacturing

– but more simple-task intensive than the other – the sector V in the text of traded services.

Corden and Neary (1982) separate the resource movement effect – when keeping constant

the real exchange rate – from the spending effect – when considering also the demand side with

standard preferences. As in their case, the spending effect reinforces the first effect without

ambiguity on what happens traded services. Figure 10 illustrates the resource movement

effect.

Similarly to Figure 9, Figure 10 represents the market for factor H, which is in fixed supply

in the province. The downward sloping line VMPHT represents the value of the marginal

product of factor H for the composite traded sector or the demand for the fixed factor H
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Figure 10: Effect of the increase in the f in the market of the “mobile” factor H with a traded and
a nontraded sector.

from T . The line VMPHV is equivalently the demand for factor H from the service sector V ,

i.e. the least simple-task intensive sector. The other thick curve VMPHNT is the demand for

factor H from the nontraded sector NT . The initial equilibrium is determined at the wage

W 0
H .

Immigration raises the relative endowment of performable simple tasks with respect to

complex tasks. Hence, there is a relative increase in the demand for factor H from the

two most simple-task intensive sectors. Graphically, this means a shift from VMPHNT to

VMPH ′NT for the nontraded sector and from VMPHT to VMPH ′T in the traded sector, but

no change in to VMPHV , being V a sort of reference sector.

As a consequence, the wage for factor H increases and, if the shift in the demand for H

from the traded sector is larger than for the nontraded sector, there is a relative increase in

the traded sector with respect to the nontraded sector. This is equivalent to the resource

movement effect in Corden and Neary (1982).

Without ambiguity there is a relative contraction in the V sector since the demand

VMPHV does not move and there is an increase in the wage of factor H. This is repre-
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sented in Figure 10 with a contraction in the mobile factor employed in sector V from HV to

H ′V .

If there are no inferior goods, the increase in income determined by the increase in resources

due to immigration will raise the demand for both the nontraded and the traded goods, but if

there is a contraction in the relative supply of the nontraded good its relative price increases,

i.e. we have a real exchange rate appreciation. Graphically, this will induce a further shift to

the left of the demand for H from the nontraded sector and a further increase in the wage for

H (not reported in the Figure 10). Unambiguously, there is more contraction in sector V .

In terms of the two traded sectors – that are the traded sectors we analyzed in the text

and for which we provide empirical evidence – there is no ambiguity on the relative effect.

Also the model with a nontraded sector shows a relative contraction in the service sector with

respect to manufacturing.

E Other Robustness Checks in Estimation

Table 8 and 9 report the first-stage gravity estimation using respectively OLS (log of positive

values of the dependent variable) and Pseudo Poisson Maximum Likelihood (PPML). This

latter estimation takes all values, including zeros, of the dependent variable in levels to account

for the incidence of zeros and errors heteroscedasticity.

Both tables show that the results of the estimation are very stable independently of the

different specifications. In particular, the model in column (3) includes the province fixed effect

and the results mimic the case in which we would adjust the Card regressor – ln(Mig)1991
ij –

with the province population. We ought to notice that the estimates do not change much.

Table 10 reports the second-stage estimation results, as in Table 3, but using the instrument

obtained from the PPML first-stage regression (Table 9). Also in this case the estimates are

very stable and similar to the ones obtained when using OLS in the first stage.

Table 11 reports the estimates when the dependent variable is no longer the ratio of

value added, but the log of value added in levels for the simple-task intensive sector – i.e.
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Table 8: First-Stage Gravity Model of Bilateral Migration Flows: OLS Estimation

(1) (2) (3) (4)
Dep. Var: lnMig/Popijt (Mig/Popijt > 0)
ln(DIST)kmij -0.517*** -0.494*** -0.416*** -0.414***

(0.013) (0.056) (0.048) (0.048)
ln(STOCK)1991ij 0.617*** 0.622*** 0.546*** 0.550***

(0.007) (0.008) (0.010) (0.010)
BORDERij 0.179 0.631*** 0.696*** 0.692***

(0.164) (0.201) (0.199) (0.198)
ln(POP)jt -0.463*** -0.378*** 0.718***

(0.018) (0.015) (0.106)
ln(AREA)j -0.210*** -0.229***

(0.017) (0.013)
ln(AREA)i -0.061***

(0.007)
ln(POP)it 0.288***

(0.010)
COLONYever

ij 0.123
(0.086)

LANGUAGEethno
ij -0.693***

(0.087)
LANDLOCKEDi -0.189***

(0.032)

Observations 131,570 132,709 132,709 132,709
R-squared 0.575 0.779 0.818 0.824
FEs No it it ; j it ; jt

Standard errors in parentheses clustered by country pairs, *** p<0.01, ** p<0.05, * p<0.1. Dependent variable is the log of
the ratio of bilateral migration from Country i to Province j to population in Province j at time t excluding zero values. Note
that Italy share a common language only with Switzerland, while only Eritrea, Libya and Somalia where former colonies; we
keep Languageethnoij and Colonyeverij only in Column (1) to avoid spurious identification of the parameter when fixed effects
are included. All regressions include a constant, not reported.
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Table 9: First-Stage Gravity Model of Bilateral Migration Flows: PPML Estimation

(1) (2) (3) (4)
Dep. Var: Mig/Popijt
ln(DIST)kmij -0.419*** 0.104 -0.124 -0.142*

(0.027) (0.102) (0.082) (0.078)
ln(STOCK)1991ij 0.605*** 0.592*** 0.683*** 0.681***

(0.016) (0.023) (0.028) (0.027)
BORDERij -0.018 1.239*** 0.823*** 0.798***

(0.155) (0.175) (0.109) (0.106)
ln(POP)jt -0.272*** -0.253*** 2.502***

(0.057) (0.038) (0.396)
ln(AREA)j -0.312*** -0.303***

(0.036) (0.055)
ln(AREA)i -0.040**

(0.018)
ln(POP)it 0.139***

(0.038)
COLONYever

ij -0.560***
(0.134)

LANGUAGEethno
ij -1.223***

(0.162)
LANDLOCKEDi -0.385***

(0.107)

Observations 174,100 176,771 176,771 176,771
R-squared 0.282 0.513 0.650 0.667
FEs No it it ; j it ; jt

Standard errors in parentheses clustered by country pairs, *** p<0.01, ** p<0.05, * p<0.1. Dependent variable is the ratio
of bilateral migration from Country i to Province j to population in Province j at time t including zero values. Note that
Italy share a common language only with Switzerland, while only Eritrea, Libya and Somalia where former colonies; we keep
Languageethnoij and Colonyeverij only in Column (1) to avoid spurious identification of the parameter when fixed effects are
included. All regressions include a constant, not reported.
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Table 10: 2SLS Estimation, Province Fixed Effects (1st-Stage Gravity Estimated by PPML)

(1) (2) (3) (4)
Dep. Var: ln(V Aman/V Aserv)

lnMigr/Pop 0.135** 0.125** 0.140** 0.146**
(0.056) (0.054) (0.067) (0.064)

Density -0.073 -0.061 -0.078 -0.085
(0.125) (0.124) (0.134) (0.131)

Graduate 0.633 0.502 0.691 0.764
(2.802) (2.786) (2.793) (2.800)

Highways -0.048 -0.059 -0.043 -0.036
(0.210) (0.206) (0.216) (0.217)

Airports -0.002 -0.002 -0.002 -0.002
(0.021) (0.020) (0.021) (0.021)

Observations 1,133 1,133 1,133 1,133
R-squared 0.244 0.255 0.238 0.231
FEs (Gravity) No jt jt ; i it ; jt
FE Estimation t, i t, i t, i t, i
KP-test 36.30 40.91 36.38 33.97
Hansen J (p-value) 0.108 0.122 0.102 0.742

Standard errors (in parenthesis) are robust to heteroscedasticity and arbitrary autocorrelation *** p<0.01,
** p<0.05, * p<0.1. lnMigr/Pop instrumented using gravity prediction – Equation (13), estimated using
OLS – and the Policy instrument; constant not reported.

manufacturing – in column (1), the complex-task intensive sector – i.e. the restricted definition

of services of our paper – in column (2), financial services only in column (3) and the retail

sector alone in column (4). The results confirm the positive effect of migration on the simple-

task sector and the insignificant effect on the different definitions of complex-task sector.

Hence, the Rybczynski effect is due to the positive effect on the numerator without any

negative effect on the complex-task sector.
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Table 11: 2SLS Estimation, Dependent Variables are Value Added in Levels

(1) (2) (3) (4)
Dep. Var: ln(V Am) ln(V As) ln(V Af ) ln(V Ar)

ln Migr/Pop 0.117** -0.039* -0.037 -0.044
(0.051) (0.023) (0.031) (0.027)

Density 0.071 0.168** 0.311** -0.010
(0.118) (0.083) (0.126) (0.083)

Graduate -0.061 -0.955 3.055 -6.039***
(2.299) (1.782) (1.896) (2.271)

Highways -0.229** -0.204 -0.176 -0.233
(0.111) (0.160) (0.112) (0.227)

Airports -0.001 0.001 0.003 0.001
(0.012) (0.012) (0.010) (0.014)

Observations 1,133 1,133 1,133 1,133
R-squared 0.678 0.927 0.944 0.795
FEs t;i t;i t;i t;i
KP-test 36.37 36.37 36.37 36.37
Hansen J (p-value) 0.0345 0.439 0.190 0.953

Standard errors (in parenthesis) are robust to heteroscedasticity and arbitrary autocorrelation *** p<0.01,
** p<0.05, * p<0.1. Dependent variables: V As services value added excluding personal services; V Af

financial services value added; V Ar retail sector value added. lnMigr/Pop instrumented using gravity
prediction – Equation (13), estimated using OLS – and the Policy instrument; constant not reported.
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F Evidence on Wage Ratio

Relative wages of Manufacturing over Services are computed by province i, year t and type

of job s (i.e. white collars vs blue collars). The two broad industry classification are the

same used in the above regressions, Manufacturing (excluding Construction) and Services

(Excluding Personal Serv.). The dependent variable is the log of the relative (Manufactures

over Services) average weekly salary: yearly salary divided by the number of weeks by each

worker; the tails of the individual wage distribution are trimmed – 1st − 99th percentile – to

controls for outliers. To test for significant changes in the relative wage distribution over time,

we regress the manufactures over services wage ratio on a set of year dummies.

Results are reported in 12 and confirm that relative wages are remarkably sticky over time

and across Italian Provinces. Year dummies are never statistically significants, either if relative

wages are expressed in levels (columns 1 and 2) or in growth rates (columns 3 and 4); results

do not change if we include province by job fixed effects – columns 2 and 4 – i.e. considering

only the intra-individual over time variability.

The data have been available through the research partnership between ISFOL and the

Dipartimento di Scienze Sociali ed Economiche (Sapienza University of Rome). We thank

Paolo Naticchioni for providing help along the lines of the research partnership.
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Table 12: Relative Wages: Province Level Evidence (1995-2002)

(1) (2) (3) (4)
Dep. Var: ln(Wageman

jts /Wageservits ) ∆ ln(Wageman
jts /Wageservits )

year==1997 0.002 0.006 -0.008 -0.003
(0.009) (0.008) (0.014) (0.014)

year==1998 0.006 0.006 -0.012 -0.013
(0.010) (0.010) (0.013) (0.013)

year==1999 0.014 0.016 0.004 0.004
(0.011) (0.010) (0.014) (0.014)

year==2000 0.009 0.015 -0.006 -0.011
(0.011) (0.011) (0.012) (0.012)

year==2001 0.003 0.005 -0.022* -0.031**
(0.011) (0.010) (0.013) (0.013)

year==2002 0.008 0.007 -0.008 -0.009
(0.011) (0.011) (0.012) (0.012)

Observations 5,684 5,684 4,564 4,564
R-squared 0.120 0.001 0.005 0.002
FE No is No is
T-test for Years (p-value) 0.88 0.81 0.45 0.12

Standard errors (in parenthesis) are clustered by Province and qualification level *** p<0.01, ** p<0.05,
* p<0.1. All regressions include a constant not reported, year dummies may be interpreted as deviation
from the reference period 1995-1996.
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