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Abstract

Data on EU economies show no correlation between low-skilled immigration and the skill
premium. We rationalise this evidence in a model where firms face search and screening
costs. Low-skilled immigration diminishes the relative benefit of screening skilled workers,
leading to a decline in their relative ability within the firm and an undetermined impact
on the skill premium. On region-sector and firm level data from 2008 to 2013, we find
that low-skilled immigration in Italian regions has reduced skill intensity without affecting
the skill premium. Using proxies for workers’ ability and screening activity, we provide

supporting evidence for the theorised mechanisms.
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1 Introduction

Migration from low and middle income countries to high income economies has reached
record highs in recent decades. Eurostat reports that 2.3 million foreign citizens, mainly
from low and middle income countries, entered the EU in 2021 and on the first of Jan-
uary 2022 foreign-born citizens constituted about 8.5% of the European populationﬂ
The relevance of the phenomenon has stimulated a vast literature that investigated the
consequences of immigration on wages and employment of the incumbents. The impact
of immigration on the skill premium, instead, has received very little attention so far.
Perhaps the reason is that the theoretical prediction seems straightforward: immigration
of unskilled labour, by increasing the relative supply of unskilled labour, would result in
an increase of the skill premium. However, this prediction is far from warranted. Theo-
retically, as we show in the paper, labour market frictions make the relationship between
the relative supply of unskilled workers and the skill premium undetermined. Empirically,
even a preliminary look at cross-country data shows no evidence of a clear relationship
between immigration of unskilled workers and the skill premium (see Figure in the
appendix).

In this paper, we take up the challenge of investigating the link between immigration of
unskilled workers, skill intensity, and the skill premium. In so doing, we discover new
mechanisms that link immigration to local labour market outcomes. Our analysis is also
interesting as it allows to examine the welfare consequences of immigration in three binary
dimensions: between factors, between employed and unemployed, and between industries
for the same factor.

We build a model that features search costs, screening costs, and firm-level wage deter-
mination in the spirit of [Helpman et al| (2010a). We extend this model substantially
by introducing a two-good and two-factor set up plus factor-biased heterogeneity among
firms. In this model, immigration of low skilled workers causes a reduction in the relative
cost of searching unskilled labour. As a consequence, firms will employ relatively less

skilled workers, and the skill intensity declines. But there is more. Due to the reduction

'Sources, respectively: |Eurostat| and |European Commissionl




of the skill intensity, firms reduce the relative effort in screening skilled workers (screening
may be interpreted also as training or as any type of activity that firms may undertake
to increase factor productivity). The reason for such response is that the benefits of
screening skilled workers become smaller as they accrue to a relatively smaller number of
workers. The relative ability of skilled workers then declines and so does their productiv-
ity relative to that of unskilled workers. While the skill intensity unambiguously declines,
the skill premium is subject to two forces: the increase in the relative supply of unskilled
labour pushes the skill premium upward, but the decline in relative productivity of skilled
workers pushes the skill premium downwards. The relationship is therefore theoretically
undetermined.

For our empirical investigation, we use data on the Italian labour market focusing on
workers in the manufacturing sector over the period 2008-2013. Italy is an interesting
case for three reasons: the share of immigrants has risen dramatically in that period,
almost all immigrants came from low and middle income countries, and, as reported by
the Migration Observatory ([Frattini, [2018]), migrants are less educated than natives and
are almost entirely employed as low skilled Workersﬂ To asses the validity of the model,
we dissect the mechanisms that drive the change in the skill premium by estimating the
impact of immigration on a proxy for the relative ability of skilled workers. To retrieve
the relative ability of the skilled in the Italian labour market, we estimate a wage equation
on a matched employer-employee database where we account for worker and firm char-
acteristics and we use individual fixed effects estimates as a proxy of a worker’s ability
that is not explained by observable factors (Abowd et al., [1999; Card et al., 2013). We
find that immigration in a region reduces the skill intensity and the relative ability of

the skilled within industries, while it has no significant effect on the skill premium. In

2The evidence of a large low-skill component of immigration emerges from the Italian Labour Force
Surveys 2011-2018 where the share of workers with a tertiary degree is about 7% among immigrants
and 11% among Italians, while the share of workers with a lower secondary degree or less is 48% among
immigrants and 37% among Italians. This feature is stressed by several reports of the
More specifically, [Frattini| (2018)) reports that “Immigrants’ education varies greatly across
member states: Italy displays both the second highest share of immigrants with at most primary educa-
tion (47%) and the lowest share of immigrants with tertiary education (13%)”. The same document also
points at an important role of the downgrading of immigrant skills. Indeed, higher percentages of the
occupation—education mismatch for immigrant workers with respect to natives have been highlighted for
Ttaly by existing evidence (Aleksynska and Tritahl [2013; |Sparreboom and Tarvid, [2017)).



line with the theoretical predictions of the model, we find that when individuals” wages
are purged from their ability level, the positive effect of low skilled immigration on the
skill premium is restored. Also, low skill immigration into a region reduces the relative
screening of the skilled within industries.

This evidence is based on the traditional instrumental variable (IV) strategy used in mi-
gration studies that rests on the pre-existing immigrant enclaves from the same origin
country (Altonji and Card, |1991; |Card, 2001). The exogeneity of the source of identifica-
tion of the IV is validated by the adoption of the tests suggested by |Goldsmith-Pinkham
et al.| (2020)). Robustness tests are conducted to explore the competing and potentially
confounding role of emigration, capital investments and international trade.

Finally, based on the empirical evidence, we proceed to a structural verification from
which we retrieve plausible values for the structural parameters of the model. The latter,
together with parameters based on the literature, are used to perform welfare simulations.
The simulations show a positive effect of immigration on aggregate welfare. Firm level
wages increase for all factors equiproportionally but frictional unemployment increases
for unskilled workers so much that the expected real wage declines. Thus, unskilled new
entrants have worse opportunities. For skilled workers, the reduction in the screening
effort by firms induces their wages not to increase as much as they otherwise would;
however, the wage increase and the reduction in frictional unemployment makes them

better off ex-ante and ex-post.

The remainder of the paper is structured as follows: Section [2| surveys and discusses
the relevant literature and highlights our contribution; Section [3| presents the theoretical
model and Section {4 sketches the theoretical predictions. Section |5 empirically validates

the model. In Section [6] we carry out a welfare analysis. Section [7] concludes.

2 Literature review

The results emerging from the vast literature that studied the effect of immigration on

wages are rather mixed. Many contributions show no significant effect on native wages



or employment and when effects are statistically significant they are often small in mag-
nitude. This is indeed one of the conclusions of the comprehensive review compiled by
OECD] (2016b)), a synoptic table of which is reported in the appendix (Table[02.1). The
sensitivity of results to different settings and methods appears already in the milestones
works of |Card| (1990) and |Card| (2001). In the first paper, the author finds that the
Mariel Boatlift had no significant effect on wages and employment of less-skilled native
workers. In the second paper, using a different data set and an improved methodology,
he finds a negative effect on employment. Later contributions point at a negative ef-
fect of immigrants on native wages. This is the case of Borjas (2003) and |Aydemir and
Borjas (2007) who consider nationwide labour markets and Malchow-Mgller et al.| (2012)
who, instead, exploit firm level data. In other studies, results are more nuanced. [Tumen
(2016)) uses immigration of Syrians in Turkey and finds no effect on wages of natives, a
negative effect on employment of informal native workers and a positive but small effect
on the employment of formal native workers. Briicker et al.| (2014)), by comparing the
cases of Germany, UK, and Denmark, point at the role of labour market flexibility in
shaping the immigration effect. The literature is further enriched by works that address
the imperfect substitutability between immigrants and natives. Manacorda et al.| (2012)
find that immigration in the UK has primarily reduced the wages of immigrants with
only little effect on the wages of the native-born. Similarly, Ottaviano and Peri (2012),
find that immigration led to an average increase of six decimal percentage points in the
wages of native workers and a decline in the wages of previous immigrants more than
ten times larger. The substitutability issue is central also in [Lewis (2011)) and [Lafortune
et al| (2018)). Dustmann et al| (2013) and Dustmann et al| (2016)) argue that a possi-
ble explanation for the ambiguity in empirical results is the downgrading of immigrant
education and experience. Addressing this problem, Dustmann et al. (2013)) find that
immigration in the UK during the period 1997-2005 depressed wages below the twentieth
percentile, but it contributed to wage growth above the fortieth percentile. Although the
ambiguity of the results mentioned above does not concern specifically the skill premium,

it is consistent with our theoretical conclusion that the effect of immigration on wages is



theoretically undetermined.

Two works that are largely immune from the problem of downgrading are Prantl and
Spitz-Oener| (2020)) and [Edo| (2020) because in both papers immigrants and natives have
been trained in equivalent educational systems. The first paper, uses data on German re-
unification. Although Germany was divided for long time, the educational and vocational
systems remained very similar. The paper finds that immigration has a small negative
effect on wages that vanishes for firms where workers participate to firm’s decisions. The
second paper uses the repatriation of French citizens residing in Algeria (part of France at
that time) in the aftermath of the Algerian independence war of 1962. French repatriates
were on average more skilled than the French residing in continental France. The paper
finds that such increase in the relative supply of skilled labour resulted in a decrease of
the skill premium. In our paper, labour market frictions make that such negative corre-
lation between relative supply and relative price of skilled labour is not the only possible
outcome.

A further strand of literature has presented compelling evidence regarding the impact of
immigration on firms’ performance. For instance, Olney (2013) finds that firms respond
to immigration at the extensive margin and that this effect is particularly strong in
low-skill intensive industries. Similarly, both |Akgiindiiz et al. (2018) for Turkey and
Casabianca et al.| (2021) for Italy highlight an increase in the number of firms in low-
skill intensive and labour intensive sectors following inflows of low-skill immigrants | All
these facts are consistent with the predictions of our model that immigration of low skilled
workers lead to entry of low-skill intensive firms. Still in the Italian context, Bettin et al.
(2014) find that, across firms, the influx of migrants leads to a decrease in the firm level
skill intensity (an evidence consistent with our findings) and especially favours output

expansion of firms in low skill intensive industries] Further firm level outcomes have

3The impact of immigration in reshaping the industry structure of regions, particularly in favour of
simple-task intensive sectors relative to other sectors, has been highlighted by |De Arcangelis et al.| (2015])
in the context of Italy.

4Previous research has documented some of the forces affecting the skill premium in Italy. See, for
example, [Manasse et al.| (2004 and, more recently, lodice and Tomasi| (2016)). Turning to the exact role
of migration in shaping the skill intensity and premium in the Italian labour market, the only evidence we
are aware of is|Venturini et al.| (1999) who, for the period 1986-1995, show that the inflow of immigrants
raises the wages of native manual workers, and this effect is larger in small firms and in the north of the



been explored by Mitaritonna et al.| (2017)), providing a thorough investigation into the
effects of immigration on firm performance in France during the period 1995-2005. The
immigration of skilled workers drives to an increase in total factor productivity and this
effect is associated with faster capital growth, larger exports, and higher wages for native
workers. |Orefice and Peri (2020) study the effect of immigration on matching between
firms and workers. They document that over the period 1995-2005 France observed a rise
in high-skilled, white collar immigration in aggregate. This increase was associated with
stronger positive assortative matching, higher average wages, higher average profits, and
higher wage dispersion. These empirical conclusions are consistent with our theoretical
framework but we take a different focus and propose different theoretical mechanisms.

Most of the literature reviewed above does not question the positive relationship between
immigration of low-skilled workers and the skill premium. Instead, we argue that this
relationship is theoretically undetermined because immigration may induce changes in
relative factor productivity that fully compensate for, or even exceed, the effect associated

with the relative supply.

3 Theoretical background

In this section we sketch the model focusing on the economic mechanism and on the
results. Section in the online appendix reports the complete description of the model

and the proofs of results.

Demand. Consumers’ preferences are represented by a Cobb-Douglas utility function
defined over CES aggregates of two differentiated goods indexed by ¢ = Y, Z. The expen-
diture shares on aggregates are £; > 0 and the elasticity of substitution between any two
varieties of the same good is ¢ > 1. The dual price index associated with each aggregate,
denoted P;, is also a CES aggregate defined over the prices of all varieties of the same
industry. Firms, indexed with &, are heterogeneous in the way we explain below. The

demand for the output of a firm € in industry i is ¢*(€) = (ps(€))* (P,)* " &;F, where

country. However, over a ’crucial threshold’ of the share of foreign work (7.7-12%), additional inflows in
the labour market of foreign work have a negative effect on native wages.



qd(€) represents the quantity demanded and p;(€) is the price of the variety produced by
firm £. Total expenditure equals national income and is denoted by FE. Inverting the
demand function and multiplying it by the price, we may write the sales of a firm in
industry ¢ as

s:(€) = (¢(©)) = (P)~ (aB)* (1)

Technology. Goods are produced by employing two factors, H and L whose endow-
ments are H and L. We shall refer to them as skilled and unskilled labour, respectively.
Both factors are heterogeneous in terms of ability levels. Immigration of low skilled labour
turns into an increase in L. The production technology requires continuously fixed and

variable inputs. The variable input technology takes the following CES form

@ = |(1=0) @ (@Y7 +ofanms @Y= | o>1 (@)
The elements of the production functions are the following: [, h are inputs of L and H; &
is the realisation of a continuous random variable whose probability density function has
support (0,00); o (§) and S (£) are non-decreasing and deterministic functions of &; as a
result, la (€) and hf (€) are effective factor inputs; a;, and Gy are average factor abilities
of workers employed by the firm; ¢; are industry-specific technological parameters; v >
0 governs the degree of homogeneity of the production function and together with o
determines the elasticity of substitution between factors which is equal to o /(y—(y—1)0).
Convexity of the isoquant requires v < o/(c — 1) which we henceforth assume. The
presence of within firm average ability of each factor in the production function may be
justified by the presence of human capital complementarity as in Helpman et al.| (2010b),
where the productivity of a worker depends on the average productivity of the team.
Factor intensities differ between industries even for firms that draw the same & because
oy # ¢z. In addition, even within the same industry, factor intensities differ between
firms because of different draws of £. To fix ideas and without loss of generality, let
¢y > ¢z. Then, for any two firms that draw the same &, the skill-intensity is larger for

the firm in Y than for the firm in Z.



Models that focus on Hicks-neutral heterogeneity assume o (§) = (€) V€. We, instead,
allow for biased heterogeneity, that is: «a(§) # [ (£). By allowing for such bias, the
model can explain the increase in the dispersion of skill premia observed in the data.
Let b (§) = (&) /a(t). Then, heterogeneity is H-biased if b’ (§) > 0 Vt; is L-biased if
' (§) < 0 Vt; is neutral if b’ (§) = 0 Vt. This terminology is coherent with the fact
that in the first case the relative marginal productivity of H increases with &, in the
second case it decreases with £, and in the third case it remains constant. To simplify
the prose we assume that heterogeneity is skill-biased but our results are independent of
this assumption.

Firms continuously face a fixed production cost, F;, and fixed entry cost, Fj. and a
probability of death equal to 0. Assuming homogeneous or heterogeneous fixed costs
gives qualitatively the same results, but we assume homogeneous fixed costs since this
assumption allows focusing on heterogeneity in the production process, which is the heart
of the matter. This is also the assumption most commonly retained in the literature
(Melitz (2003), [Bernard et al| (2007) and many others). Specifically, we assume F; =
mec;F;  and F,, = mc;F;, where me; is the average marginal cost of production in
industry ¢, while f; and F ;. are positive real numbers. This assumption represents the
fixed cost as a quantity of output (F;, F i) that must be produced by the firm and that
ultimately cannot be sold. This interpretation is proposed by [Yeaple (2005) and is widely
used in the literature. Here, the unsaleable output is produced by assembling all varieties
of the industry-country output. Alternatively, but equivalently in terms of results, fixed
costs may be interpreted as the input of a homogeneous composite good produced in a
perfectly competitive market by assembling all the varieties of the industry output in a

CES production function; this interpretation is in the spirit of |[Ethier| (1982]).

Profits. Firms are profit maximisers. In addition to fixed and variable production
costs, they face search and screening costs. A firm seeking to hire workers first invites
prospective workers for job interviews (searching) and then selects them according to the
ability to perform the job (screening). Search and screening costs will be detailed below.

Here, we just anticipate that to randomly invite n; workers the firm pays a search cost

8



equal to bjn;; furthermore, to detect whether abilities are above or below a threshold a;

the firm pays a screening cost equal to k; times (Qj)5 /9. Thus, firm profit is

-
Wage Bill ,

Search Cost Screening Cost

Firms optimize over employment, [ and h, over the number of workers to search for, n;,
and over the threshold ability levels, a;. Firm-level wage negotiation gives endogenously
the wages functions wy, () and wg (k). We do not use industry indices on these vari-
ables but it should be clear that they depend on industry characteristics through general

equilibrium.

Wage Determination. Search and screening costs are sunk when wages are negoti-
ated. As the only information revealed by screening is whether a worker’s ability is above
or below a;, neither the firm nor workers can observe the match-specific productivity of
a worker. The ability level of each worker is, therefore, considered equal to the average
level @;. As a result, wage bargaining takes place under symmetric information and the
equilibrium wage is one that obeys a differential equation where the workers marginal
contribution to profits is equal to the workers wage. The solutions of these differen-

tial equations are denoted by w$ = wy, (h) and w) (I) and the firm-level skill premium

w? = wyy (h) Jwy (1) is:

sr=a (1) (2 e ()

where 0 < s = ©1 < 1 and ®; = ¢;/ (1 — ¢;). Equation is the traditional first order
condition for profit maximization which requires the relative price of factors (w?) to be
equal to the marginal rate of technical substitution (the right hand side term of . The
relative marginal productivity of H (i.e. the right hand side term declines as H-intensity
(h/l) increases since, as mentioned above, convexity of the isoquant implies s < 1.
This standard mechanism reflects the change in the relative marginal productivity as we

move along the isoquant. In addition to this standard mechanism, the relative marginal



productivity of H increases with the relative average ability of H-workers employed in
the firm (@g/ar). This effect reflects the change in the relative marginal productivity
induced by a rotation of the isoquant. We now turn to the determination of h, [, ay, and

ay,.

Employment Determination. Since firm employment depends on the intensity of
search and on the severity of screening, optimizing over employment is equivalent to
optimising over searching and screening. Individuals, even within a factor type, are
heterogeneous in abilities. To make things simple, we assume that the heterogeneity of
abilities is distributed Pareto with shape parameter y > 1 and lower bound normalised
to one for both factors. We therefore abstract from possible differences in the ability
distributions between factors in order to gain mathematical tractability. Under this
assumption, the relationship between employment, searching, and screening takes the

ay = X242 When

simple functional form [ = ng (a;)™*, h = ny(ay) *, ap = XL =

deciding over employment, the firm cannot optimise over wages since the only information
the firm has is how wages are determined. The firm anticipates the wage functions but
knows neither the ability of each individual worker nor the average ability of the workers
that will be employed by the firm. Thus, at the stage of employment determination the
firm maximizes profits by choosing optimal searching (ny, ny) and optimal screening

(a;, ay) given the wage functions.

Search. We follow the Diamond-Mortensen-Pissarides approach where the total num-
ber of prospective workers that receive an invitation to the job interview, N;, is a Cobb-
Douglas function of the total number of vacancies, V;, and of the mass of workers looking

for a job, L and H:

Np=mVieL ™2, Ny =V H' ", (5)

with 0 < g1, 2 < 1. Let v; denote the number of vacancies posted by a firm and assume

that the number of workers randomly meeting with a firm, n;, is proportional to the

10



firm’s share of total vacancies: n;, = vy N./Vy, and ny = vgNy/Vg. Then, a firm
seeking to meet with n; workers needs to post a number of vacancies, v;, equal to v; =
Vin;/N;, which, using the meeting technology , becomes v; = (1/p1)"/*2 (;) 7+ 12
where 2, = Ni/L and xy = Ny /H denote the market tightness. The vacancy posting
technology common to both factors is Cobb-Douglas with shares 0 < b < 1 and searching
is outsourced to perfectly competitive firms which pay the ex-ante expected wages wr,

and wg.. Then, the per-worker search cost, b;, is equal to

1
1—po

by = () (e () () 7 (0

To determine the ex-ante expected wages we use the first order conditions for profit
maximization detailed in online appendix[O.1.1} Such condition implies that the expected
wage conditional on meeting with a specific firm is equal to the unit search cost, that
is: wy(I"/ny) = by and wi(h” /ny) = by. A °, as usual, indicates the optimal choice of
the firm. The term in parenthesis represent the probability of being hired conditional to
being invited to the job interview. The ex-ante expected wage is equal to the expected

wage conditional on meeting with a firm times the probability of meeting with some firm.

That is:
o lo NL o ho NH
wLe:wanz :Q?LbL, wHe:an;{E :SCHbH (7)

Given free entry and exit in the labour market, the ex-ante expected wages must equal

the outside options wy, and wg,. Using this condition is

wjo = bjx; (8)
N

Wie

Equations @ and may be solved for b; and z; to yield
b _
2 — (wn) )
L

where w, = wy,/Wre-

11



Screening. We have seen already that the screening cost increases in a;. This as-
sumption captures the idea common to the literature that more resources are needed to
detect a higher level of ability. For the specification of k;, we assume that the screening
technology is Cobb-Douglas with cost shares k and (1 — k) for H and L. We assume

that screening is done by the personnel of the firm at firm’s wages. The corresponding

cost functions are: k; = (w)" (w$)" ™ and the relative screening cost becomes simply

(a5 /a3)’.

Alternative specifications of search and screening costs. We have assumed above
that search is outsourced and screening is carried out in-house. These assumptions corre-
spond to the most common practices, but alternative assumptions may be considered. A
first alternative is that search is done in-house at firm’s wages. Then, relative search cost
would depend on firm wages in addition to ex-ante expected wages. A second alternative
is that screening is outsourced to perfectly competitive firms which pay ex-ante expected
wages. Under this assumption, the relative cost of screening would depend on the ex-
ante expected wages. Yet, another assumption is that search and screening services are
provided by non-production workers (personnel department) whose wages are the ex-ante
expected wages. Under such assumption, search and screening would depend only on the
ex-ante expected wages. All these alternatives give analytically identical results as long
as the factor intensity in search and screening is the same across factors. Abandoning the
latter assumption introduces feedback effects from the firm wages to the cost of search
and screening. The crucial mechanism of the model, which links ex-ante expected wages
to the relative cost of search and screening remains unchanged, however. Therefore, the
theoretical results that immigration may have positive or negative effects on the skill

premium remains valid if these alternative specifications are adopted.

4 Economic mechanisms and testable results

Optimal relative search (n; = n$,/ng ), optimal skill intensity (6; = h°/I°), optimal rela-

tive screening (i; = ag,;/aj ), and optimal relative wage (w; = w9 /wj) are interrelated

12



through the four first order conditions displayed in the online appendix To under-
stand the link among these variables we consider the impact stemming from immigration
of unskilled workers. The increase in the relative scarcity of skilled workers caused by
immigration pushes the outside option skill premium upward (w, 7). This would be the
only consequence if we removed search and screening costs and firm-level wage determina-
tion from the model since market clearing wages would also represent firm wages. Then,
we would observe an increase in the skill premium and a reduction in the skill intensity.
In the data, instead, we observe a reduction in the skill intensity and no effect on the
skill premium. This apparent inconsistency is resolved in our model by the effect that
screening has on the skill premium. The rise in w, causes an increase in the relative cost
of meeting with H (see equation E[) which, in turn, induces lower relative search for H.
This triggers two opposite forces acting on the skill premium. First, lower relative search
for H reduces firm H-intensity because, as discussed above, employment is proportional
to search. The reduction in the skill intensity increases the relative marginal productivity
of H and pushes the skill premium upward (see equation . This force is stronger the
smaller is 7y (strong convexity of the isoquant). This can be seen in equation (4)) where the
exponent (ys—1) conveys the effect of changes in the skill intensity on the skill premium.
The second force is that lower relative search for H induces less severe relative screening
of H because the productivity gains obtained through screening accrue to a relatively
smaller number of skilled workers. The consequence of less severe relative screening of
H is a lower relative marginal productivity of H and thereby a lower skill premium (see
equation . This force is stronger the smaller is § because a low § makes the relative
screening cost to increase slowly with the severity of screening. The net effect of these
two forces on the skill premium is then theoretically ambiguous. Formally, using @ in

the first order conditions laid out in the online appendix and solving we obtain the

13



following results:

mo= (@)™ (W) DO, with  (g,m) >0, 12 <0, (10)
0; = (D) (W) ()", with  (61,04) >0, 65 <0, (11)
i = (D) (wo) DO, with  (¥1,4) > 0, Y2 <0, (12)

wi = (D) (wo) T2 (O], with  (wi,wy) > 0. (13)

The signs of the exponents are all unambiguously determined except for ws (see online
appendix section . Immigration of unskilled labour reduces the skill-intensity (6, <
0), reduces the relative ability of skilled workers (), < 0), but has an undetermined effect
on the skill premium (sign of wy undetermined). This is the first set of results that we

subject to empirical scrutiny:

Result 1 Immigration of unskilled labour reduces the skill intensity in all industries and

firms (equation [11]).

Result 2 Immigration of unskilled labour reduces the relative ability of skilled-labour in

all industries and firms (equation @)

Result 3 The effect of immigration of unskilled labour on the skill premium may be

positive, negative, or nil (equations and .

The sign of wy is positive or negative according to this condition :

: (14)

The positive effect on the skill premium prevails when § is large and + small, then ws
is positive and the skill premium increases with immigration (this is the conventional
result). The second force prevail when ¢ is small and ~ large, then w, is negative and the
skill premium declines with immigration (this is the unconventional result).

A fourth testable result concerns the dispersion of skill premia. The increased availability
of unskilled labour favours firms that use them intensively. The firm that was making

zero profit before immigration will make positive profits after immigration and a new -
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even less skill-intensive firm - will be the new cut-off firm. In terms of the model, this
effect is represented by a leftward shift of the entry cut-off £. While the leftward shift
is independent of the form of the cumulative density function G (), its effect on the
dispersion of skill intensities depends on the form of G (§) and on the index of dispersion
we use. To be concrete, we rely on the results of many empirical studies who find that the
revenue distribution is well represented by a log—normalﬂ In line with these findings we
assume that G(£) is such that b(§) is log-normal. As a result, firm revenues are also log-

normal. Let the dispersion of the distribution be measured by the coefficient of variation,

oV \/ Hi2 — (1,1) (15)

Hi1

denoted CV;{

where j1; v is the N moment of the truncated probability density function of the en-
dogenous variable of interest, that is:
1 oo

[ E@race. e r=w©.00. (9

Hi,N = W ;

i

Immigration causes a decline in £ because less productive and less skill intensive firms be-
come viable (see equation[67]in the online appendix). Recalling that CV; (w) is decreasing

in & leads to the following result.

Result 4 Immigration of unskilled labour causes an increase in the dispersion of skill

premia and skill intensity.

5 Empirical analysis

In this section, we investigate the impact of immigration on the skill intensity and pre-
mium in Italian manufacturing by testing the empirical implications of the mechanisms
highlighted in the theoretical model developed in Section [3] For our baseline analysis

we rely on information on employment and wages at region-sector level mainly sourced

°See, e.g., [Bee et al.| (2017) and |Growiec et al. (2008) for direct fit of firm revenue distribution;
see (Combes et al.| (2012) and Bas et al. (2017) for fit of revenues implied by log-normal productivity
distribution.

6Taking other measures - e.g., the Gini coefficient, Theil, Hoover, etc. - would leave the result
qualitatively unchanged.
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from the Italian Labour Force Surveys available from the Italian Institute of Statistics
(Istat) merged with information on the share of resident foreign born population in Ital-
ian regions available from the Istat GeoDemo portal. Given the limited availability of
information on wages, the baseline analysis covers the years 2008-2013. We further rest
on the matched employer-employee dataset provided by the Italian national institute of
social security (INPS) to obtain a proxy of workers’ abilities and delve into the mech-
anisms highlighted by the model. The details on the sources of the data used in the

remainder of the paper are described in Section [A1] of the appendix.

5.1 Economic Context: Immigration, skill intensity, and skill

premium in Italy

Italy represents an interesting case for studying the effect of migration on the skill pre-
mium for a number of reasons. First, the country has experienced growing inflows of
migrants during the period examined. In 2014 immigrants stood at about 8% of the
country’s population from 2.7% in 2003. Second, in the same year nearly 95% of these
migrants were from less developed economies and were usually employed as low-skilled
workers. Italian Labour Force Surveys report for the first year of our sample - year 2008 -
that 93% of foreign workers in Italian manufacturing were employed as blue collars against
the 45% of natives, and more than 58% of immigrants either had no education (6%) or
had achieved the primary or lower secondary education, against the 47% of natives of
which only a tiny share (0.40%) reported no education. The peculiar low skill intensity

of immigration in Italy compared to other European economies has been underscored by

several reports of the [Migration Observatory] This evidence is also confirmed in Figures

[A2.1a] and [A2.1b| which show that Italy has experienced the largest growth in the share

of immigrant population and the highest ratio of low to high skilled immigrants. Third,
compared to other advanced countries, Italy’s economy is characterised by poor capi-
tal accumulation and its manufacturing traditionally bends towards low skilled labour
intensive goods (De Benedictis| 2005; Larch, [2005)).

To explore to what extent the mechanism proposed in the paper is at work in the Ital-
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ian labour market we first provide some descriptive evidence. From the Demand for
Qualified Labour survey available from the Italian national institute for the analysis of
public policies (INAPP), we extract data on advertisement for workers with no previous
experience (see appendix . For these workers screening can be considered especially
useful to assess workers’ ability, as firms cannot infer it from previous work experience.
We then compute the share of job advertisements for which skilled workers’ selection is
entrusted to specialised agencies relative to the same share for the low skilled and observe
the evolution of this relative share over time. As shown in Figure [T} the relative share of
advertisements for the skilled screened by specialised agencies declines over time. This
evidence is in line with the hypothesised mechanism of a declining return from screening
skilled workers relative to low skilled workers, during a period of increasing inflows of
low-skilled immigrants.

To present further descriptive evidence and provide a regional perspective we analyse
fixed term training Contractsﬂ Firms may use such contracts as a screening tool to
assess workers on the job over a limited time period. These contracts may also contain
training programmes aimed at developing abilities in the workplace. As such, they are
particularly useful to provide a measure of a firm’s efforts in screening and training
workers. These efforts, indeed, can be proxied by the share of workers on a fixed-term
training contract over the total of newly hired workers with less than two years of tenure.
To assess the relative effort in screening/training skilled workers, we calculate these shares
for both the group of skilled and unskilled workers and we take their ratio within each
region. In Figure [2] we plot the relationship between the overall 5-year evolution of the
relative screening measure and migration across Italian regions over the period 2008-2013.
Although migration has increased in all regions, those experiencing a higher change in
the immigrant population share have also experienced a stronger decline in the relative

screening of the skilled.

"Regional level information on job advertisements for which selection is entrusted to specialised agen-
cies is not publicly available.
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Figure 1: Relative screening of the skilled in the Italian labour market: a nation-wide
perspective
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moving average - by using two lagged terms and two forward terms, and including the current observation - of the share of
migrants - foreign citizens - in total population, and of the relative share of job advertisements for inexperienced workers
for which worker selection is entrusted to a specialised agency.

Figure 2: Relative screening of the skilled and immigration in Italy, 2008-2013: a regional
perspective from short-term training contracts
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The Figure show the nexus between the evolution of relative screening of the skilled workers and immigration across
Italian region over the 2008-2013 period. The evolution of the relative screening of the skilled workers at the regional level
is measured as the log change in the ratio between the share of skilled workers - managers, executives and clerks - on a
fixed-term training contract over the total newly hired skilled workers with less than two years of tenure and the same
share computed for unskilled workers.
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5.1.1 Measuring the relative abilities of the skilled with respect to the un-
skilled

To further explore the mechanisms at work in the model, we matched employer-employee
database provided by INPS to compute a proxy of the relative abilities of the skilled
versus the low skilled at region-sector level. We estimate the following Mincerian wage

equation:

Wogri t = 0 + 77, o, t =+ ¢,Si2657 ¢+ Oit + Tlo + Ke + Voeri t (17)

where W, + is the log of individual o’s daily wage working in firm £ of industry ¢ located
in region r at time ¢ and Z, ; is a bunch of worker level characteristics: age, squared
age, a dummy for the skilled, a dummy for part-time workers and the log number of days
worked in a year. The model also includes firm size dummies - i.e. the vector Sizeg, ;
refers to 14 different firm size classes - interacted by year, industry-year, p;, individual,
1o, and firm, ke, fixed effects. We follow Abowd et al| (1999)) and (Card et al.| (2013)) and
interpret individual effect 7, as a combination of skills and other factors that are rewarded
equally across all the jobs of an individual, while the remaining part of the specification
in model is aimed at capturing all other demographic and aggregate factors that
affect a specific worker. The identification of the worker and firm fixed effects relies
on the mobility of workers between firms. To account for the “limited mobility bias”
(Andrews et al., |2008)), we then retain workers moving at least twice across different
employers and firms with more than 15 employees moving across different employers.
After estimating equation (17), we use the exponential of the individual fixed effect
estimates as a proxy of individuals’ ability not caught by observable characteristics. We
then average these individual abilities for the group of skilled and unskilled workers by
region and sector. Eventually, we take the ratio of the average ability estimate of the
skilled over the unskilled to get a proxy of the relative unobserved ability of the skilled

in each sector and region.
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5.2 Empirical model and estimation issues

To uncover the effect of immigration on the skill intensity and premium in the Italian
context and explore the mechanisms highlighted by the theoretical model, we exploit

variation across regions and industries and estimate the following empirical model:

Yrit = o+ ﬁMigrantsif“}’fl +9' X, o1+ Nt + @ F €t (18)

where y,; + alternatively measures the skill intensity, the skill premium and the relative
ability of skilled workers in industry 4°| of NUTS2 region r at time ¢, M igrantsf,ﬁ‘ff is
the share of migrant residents in region r at time ¢ — 1, X, ;1 is a vector of region level
time-varying control variables, \;; represents industry-year fixed effects, w, are region
fixed effects and €, is the idiosyncratic error termﬂ Due to the region-year variation of
our main right-hand-side variable, in the estimation below, standard errors are clustered
at region level, unless otherwise specified.

The correct identification of the effect we are searching for is potentially subject to en-
dogeneity of migration flows towards any particular region. More specifically, this issue
stems from two forces pulling in opposite directions. On the one side, immigrants might
reach low skill abundant regions where their labour endowment could easily match local
labour demand. On the other side, immigrants might be attracted by high-wage, more
skill abundant regions with better job opportunities. In both cases, OLS would deliver a
biased estimate of the effect of migration, the direction of the bias is uncertain and endo-
geneity, and especially reverse causality and sorting, can prevent the correct identification
of the effect. To address this issue, we implement an 1V strategy. In particular, we rest
on the use of the standard shift and share 1v adopted by immigration studies based on
the idea that the presence of immigrant enclaves from the same origin country represent
a non-demand driven determinant of migration into a location (Altonji and Card, |1991;

Card} 2001). Our baseline 1V is built as follows:

8Industries are NACE sub-sections as listed in Table in the online appendix.
9Baseline control variables include region level GDP, the share of manufacturing on total value added
and the unemployment rate.
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al Migrants
IVperm?} = wl? « b 19
PeTTTire ; "k 7 Population!99 (19)

where w!?? is the share of residency permits granted to migrants from country & in

region r in 1994 on total permits released to immigrants from country ¢ and Migrantsy,
is the number of immigrants from country k residing in Italy in year ¢. The presence of
immigrants from country k at time ¢ is imputed to regions according to the (pre-sample)
1994 distribution of permits to immigrants from country k across Italian regions and is
normalised by the 1994 region population.

In Section of the online appendix we analyse the sources and the validity of the iden-
tification based on shift-share instrumental variables (Adao et al.l 2019; Borusyak et al.,
2021; \Goldsmith-Pinkham et al., 2020)) to corroborate the plausibility of the identification

strategy.

5.3 Evidence

Table [1| presents 2SLS estimates of the impact of immigration on the skill intensity -
Columns [1]-[3] - and premium - Columns [4]-[6] - in a region and industry[/’] As expected,
the results reveal that an increase in the share of immigrants over population is associated
to a reduction in the skill intensity. This evidence persists whether the presence of
immigrants is measured as the share of immigrant population over total population or
when it is measured as the share of immigrant labour force - immigrants aged 15-65 - over
the total labour force. Also, the negative relation between immigration and the region-
industry skill intensity is observed when we only focus on the share of immigrants from
Low&Middle income economies, which, as previously stated, account for about 95% of
immigrants in Italy and better capture variation in the availability of low skilled workers.
In this case, the coefficient is bigger.ﬂ According to the specification of Column [1], a

1 percentage point increase in the regional migrant share leads to a contraction of the

10Corresponding First-Stage results are shown in Table in the online appendix
02.2)

' This pattern is confirmed by the OLS estimates of Table [02.2|in the online appendix Here, the
estimated coefficients are systematically smaller in absolute terms implying an upward bias in OLS esti-

mates. See online appendix Section [O.3]for the analysis of the validity of the sources of the identification
in the IV.
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skill intensity by about 0.14. Considering that, on average, the share of immigrants in
total population has increased by 1.7 percentage points between 2008 and 2013 across
regions, this has caused a reduction of the skill intensity by 0.24, which, according to
the descriptive statistics from Table in the appendix, corresponds to about half of
the average skill intensity observed across region-industry pairs in our sample period.
Indeed, the coefficient estimate in Column [1] implies an elasticity of - 1.81: an increase
by 1% in migration would then reduce the skill intensity by 1.81%@ Having the share of
migration increased by about 32% between 2008 and 2013, this observed increase implies,
according to our estimate, an overall reduction by about 50% in the skill intensity. We
thus confirm Result 1 of the model at industry-region level.

Turning to the evidence on the skill premium in Columns [4]-[6], we find non significant
effect of migration on this variable[M]

To corroborate Result 1 and 3, we run a parallel analysis of the impact of regional
migration on the skill intensity and premium at firm level by exploiting the INPS LOSAI
database. Results are shown in Table in the appendix. The empirical evidence
confirms the findings emerging from the region-industry analysis: an increase in a region’s
share of immigrants reduces the skill intensity of firms located in that region, while having
no effect on their skill premia. There is a difference, however. The 2SLS coefficient
estimates in the Table are definitely smaller than those presented in Table [1| and,
on the basis of the descriptive statistics in Table [A2.1] imply an elasticity of 0.20 which
is much lower than the one stemming from the region-industry sample@ This difference
in magnitude is predicted by our model through the entry mechanism. When measured
at firm level, the elasticity captures the response of firms existing both before and after
the immigration shock. When measured at the regional level, the elasticity captures the

response of all firms (including the entrants)[®| It is worth highlighting that the nil effect

12The elasticity is computed as 5 = %%7 where & and ¢ are the sample average of the right and

left hand side variables, respectively. Hence, taking as reference the descriptive statistics in Table
ep = Bx 0201 = —16.728 » 3001 = 1.811.

13This pattern is confirmed by the OLS estimates of Table in the online appendix.

4This elasticity is very close to the firm level estimate of the elasticity of the skill intensity with
respect to migrant workers - 0.166 (0.206 for firms in the low skill intensive industries) - obtained by

Bettin et al.| (2014) on the sample of Italian firms in the 2001-2003 period.
15This distinction is well represented by the term Bl-r, () in equations - which captures precisely
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Table 1: The impact of immigration on the skill intensity and premium - 2SLS

Skill Intensity Skill Premium
o (1] 2] 3] [4] (5] [6]
grants
7Popilationt,1 -16.728** -1.968
[6.694] [3.921]
M t
Labozs:“agof‘ce t—1 _13028** -1.532
. [5.112] [3.021]
]\/[igrantslj;ow&lul.ddle Income _17961** -2.090
opulation t—1
[6.500] [3.720]
Observations 1,219 1,219 1,219 1,219 1,219 1,219
Shea-R2 0.431 0.455 0.444 0.431 0.455 0.444
First Stage F-test 17.06 20.55 19.72 17.06 20.55 19.72
Fixed Effects
region-sector y y y y y y
sector-year y y y y y y

*¥** p<0.01, ** p<0.05, * p<0.1. Standard errors are displayed in brackets and are clustered by region.
The dependent variable in Columns [1]-[3] is the ratio of the skilled - managers, executives and clerks
- to the unskilled - blue collars and apprentices - employed in a region-sector-year between 2008 and
2013. The dependent variable in Columns [4]-[6] is the ratio of the average wage of the skilled -
managers, executives and clerks - to the average wage of the unskilled - blue collars and apprentices
- employed in a region-sector-year between 2008 and 2013. Iff“?%"fs measures the ratio be-

opulation ¢_1

Migrants

Labour Forcet—1
measures the ratio between the stock of foreign residents in a region and the total resident popu-

. Low&Middle Income
. M t
lation aged 15-65. AR -
opulation t—1

residents originating from Low&Middle Income countries - as from the 2018 World Bank Classification
of Countries by income - in a region and the total resident population. The following controls are
included in the specification and partialled out in the estimation: GDP;_; is the log of the region
GDP; Manufactum‘ngf_hf” measures the share of manufacturing value added in the total region’s
value added recorded; Unemployment Ratei_1 is a region’s unemployment rate. All regressors are
measured at time ¢t — 1. Table in the online appendix shows first-stage results.

tween the stock of foreign residents in a region and the total resident population.

measures the ratio between the stock of foreign

of immigration on the skill premium emerging from both region-sector and firm level
results is predicted by Result 3 of the theoretical model and is expected to originate
from the two counteracting forces that shape the relationship between migration and the
skill premium. On the one hand, the increase of the relative supply of low skilled labour
would drive to an increase in the local skill premia. On the other hand, the resulting
reduction in the relative use of skilled labour reduce the severity of screening skilled
workers, as the costs of the latter activities may now overcome their benefits that accrue
to a relatively smaller number of skilled workers. It follows that the relative ability of
workers is expected to drop and this will turn into a reduction in the skill premia.

Before delving into the mechanisms of the model, we empirically test Result 4, according
to which, immigration of low skilled workers is expected to induce an increase in the dis-

persion of the skill intensity and premia across firms. By exploiting firm level information

the contribution of new entrants to the aggregate response.
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Table 2: The impact of immigration on skill intensity and premium dispersion across
firms - 2SLS

Skill Intensity Dispersion Skill Premium Dispersion
(1] 2] (3] (4] [5] [6]
Popaiagior 93.811* 161.023
[53.308] [100.795]
M t
S vy i1 73.042% 125.373
_ [40.020] [75.784]
Migrants o002 1iddle Tneome 97.892* 168.452
pulation t—1
[53.813] [100.912]
Observations 1,182 1,182 1,182 1,182 1,182 1,182
SheaR 0.435 0.463 0.445 0.435 0.463 0.445
Ftest 16.33 19.62 18.94 16.33 19.62 18.94
Fixed Effects
region-sector y y y y y y
sector-year y y y y y y

*¥** 5<0.01, ** p<0.05, * p<0.1. Standard errors are displayed in brackets and are clustered by region.
The dependent variable is the standard deviation of the skill intensity, in columns [1]-[3], and skill
premium, in columns [4]-[6], across firms within an industry-region pair between 2008 and 2013.

Migrants

: measures the ratio between the stock of foreign residents in a region and the total
Population ¢_1
Migrants

T ane measures the ratio between the stock of foreign residents in a
Labour Forcet—1

Low&Middle Income

resident population.
5 Migrants

. Population _
between the stock of foreign residents originating from Low&Middle Income countries - as from the
2018 World Bank Classification of Countries by income - in a region and the total resident population.
The following controls are included in the specification and partialled out in the estimation: GDP;_1
is the log of the region GDP; Mamufacturingf_h{”e measures the share of manufacturing value added
in the total region’s value added recorded; Unemployment Rate;_1 is a region’s unemployment rate.
All regressors are measured at time ¢ — 1.

region and the total resident population aged 15-6

| measures the ratio

retrieved from the INPS LOSAI database, we measure the standard deviation of the skill
intensity and premium across firms in the same region-industry and we use it as depen-
dent variable in the empirical model in equation (I8 Results from 2SLS are presented
in Table 2 As predicted by the theoretical model, we do find that an increase in the
share of immigrants increases the dispersion of the skill intensity across firms within an
industry-region pair, while in the case of the skill premium the 2SLS migration coefficient

is negative but not significant.

The mechanism of the model. According to Result 2, we expect a reduction of the
relative ability of the skilled following an increase in the share of immigrants. We rest
on the LOSAI matched employer-employee data set and on the procedure discussed in
section to retrieve the region-industry relative abilities of the skilled for our sample
period and we estimate equation |18 with this measure as our dependent variable. The

corresponding 2SLS results are shown in Columns [1]-[3] of Table[3] The set of estimates
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confirms the predictions of the model, by showing that the shock to the local low skilled
labour supply brought about by immigration, leads to a reduction of the relative abilities
of skilled workers compared to unskilled workers. This evidence is consistent with the
reduction in the relative screening activities on skilled workers. To further corroborate the
mechanics of the model, in columns [4]-[6] we show results for the relative wage of skilled
compared to unskilled workers when the wage of both groups are predicted from equation
net of the individual ability n,. When ability is removed from average individual
wages, the increase of immigration of low skilled workers exerts a positive effect on the
relative wage of the skilled. Theoretically, this can be seen in equation ({4]).

To further inspect the mechanism of the model we test the impact of immigration on
the relative screening of skilled workers. To do so, we measure the relative screening
as the difference between the share of skilled workers on a fixed-term training contract
over the total newly hired skilled workers with less than two years of tenure and the same
share computed for unskilled workers in a region—sector—yearm As explained above, fixed-
term training contracts conveniently proxy for on-the-job screening since they are aimed
at assessing (over two years) worker skills before moving to a permanent contract. As
shown in Table [f] we find a significant and negative effect of immigration on the relative
screening of the skilled which supports the main mechanism in our model. Taking as
reference the coefficient in the first column of Table [d a 1 percentage point increase in
the regional migrant share leads to a contraction of the difference in the screening of the
skilled and the unskilled by about 0.074. Again, considering that, on average, the share
of immigrants in total population has increased by 1.7 percentage points between 2008
and 2013 across regions, this has caused a reduction of the difference in screening between
the skilled and the low skilled of about 0.13 which is sizeable considering that the average
difference in our data is -0.036 (see Table in the appendix).

16QLS results are in Table in the online appendix. Note that in Tables 4| and the number
of observations is reduced due to the presence of some missing values either in the share of skilled or low
skilled workers on a fixed-term training contract for some region-sector pairs. The use of the ratio of the
two shares rather than the difference was prevented by the presence of Os in both shares which would
leave us with a much lower number of observations (525 compared to 883).
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Table 3: The impact of immigration on the relative ability of the skilled - 2SLS

(1] (2] (3] (4] [5] [6]
Relative ability of the skilled  Relative wage of the skilled
(net of the ability)

Aligrants -8.583* 7.608*
pulation ;1
[4.148] (3.993]
Mi t
Sl -6.667" 5.000°
v [3.194] 3.091]
J\/Iig,rantslizw&llut.ddle Income _8753* 7713*
pulation t—1
[4.214] 4.062]
Observations 1,093 1,093 1,093 1,093 1,003 1,093
Shea-R2 0.416 0.448 0.425 0.416 0.448 0.425
F-test 14.45 17.53 16.9 14.45 17.53 16.9
Fixed Effects
region-sector y y y y y y
sector-year y y y y y y
% 5<0.01, ** p<0.05, * p<0.1. Standard errors are displayed in brackets and are clustered by

region.

The dependent variable in Columns [1]-[3] is the ratio of the average ability of the skilled - man-
agers, executives and clerks - to the average ability of the unskilled - blue collars and apprentices
- employed in a region-sector-year between 2008 and 2013. The dependent variable in Columns
[4]-]6] is the ratio of the average residual (net of the ability) wage of the skilled - managers, exec-
utives and clerks - to the average residual wage (net of the ability) of the unskilled - blue collars

Migrants

Population ¢_q mea-

and apprentices - employed in a region-sector-year between 2008 and 2013.

sures the ratio between the stock of foreign residents in a region and the total resident population.

%t71 measures the ratio between the stock of foreign residents in a region and the total
, Low& Middle Income
Migrants measures the ratio between the

resident population aged 15-65.

Population _

stock of foreign residents originating from Low&Middle Income countries - as from the 2018 World
Bank Classification of Countries by income - in a region and the total resident population. The
following controls are included in the specification and partialled out in the estimation: GDP;_1
is the log of the region GDP; Manufactur'ingtsl’fre measures the share of manufacturing value
added in the total region’s value added recorded; Unemployment Rate;—_1 is a region’s unemploy-
ment rate. All regressors are measured at time t — 1. Table m in the online appendix shows
first-stage results.
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Table 4: The impact of immigration on the relative screening of the skilled - 2SLS

e (1] [2] 3]
1grants
Population ¢_1 -7.482%%
[3.492]

Migrants

Labour Forcet—1 -5.791%%
[2.682]

MigrantsLow&Middle Income

T éPopulation t—1 -7.584%*

[3.493]

Observations 883 883 883
Shea-R2 0.386 0.424 0.399
First Stage F-test 12.681 15.788 14.601
Fixed Effects
region-sector y y y
sector-year y y y

*** p<0.01, ** p<0.05, * p<0.1. Standard errors are displayed in
brackets and are clustered by region.

The dependent variable is the difference between the share of skilled
workers on a fixed-term training contract over the total newly hired
skilled workers with less than two years of tenure and the same
share computed for unskilled workers in a region-sector-year between

2008 and 2013. PM%MS measures the ratio between the stock
opulation ¢_1

of foreign residents in a region and the total resident population.

_ Migrants measures the ratio between the stock of foreign
Labour Forcet—1

residents in a region and the total resident population aged 15-65.
Low&Middle Income

Migrants

Population —
of foreign residents originating from Low&Middle Income countries -
as from the 2018 World Bank Classification of Countries by income -
in a region and the total resident population. The following controls
are included in the specification and partialled out in the estimation:
GDP;_7 is the log of the region GDP; Manufacturingfffm mea-
sures the share of manufacturing value added in the total region’s
value added recorded; Unemployment Rate;—1 is a region’s unem-
ployment rate. All regressors are measured at time ¢ — 1.

| measures the ratio between the stock
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5.4 Robustness checks

Although the IV strategy is expected to grant identification when the main variable of
interest is endogenous, we further test the robustness of the above empirical findings by
adding further controls to our baseline specification. Especially, we focus on the potential
confounding effect of three main factors: emigration, capital investment and international
trade.

Concerning the first factor, Bitikofer and Peri (2021) show that higher adaptability - the
capacity to adjust to new environments and situations - and higher cognitive ability are
significant predictors of the probability to migrate. The issue of brain drain and, more
generally, the loss of human capital and skilled labour has long been a concern for devel-
oping economies. However, the recent evolution of the labour market in some advanced
economies suggests that they may be experiencing the same phenomenon, especially in
the aftermath of the 2008-2010 Great Recession. In this respect, |Anelli et al.| (2023) study
the case of Italy to inspect the impact of emigration on entrepreneurship in the country.
They report from administrative data a loss of almost 1 percent of the Italian population
over the 2008-2015 period, stemming from the cumulative emigration flows. In addition,
they show that the rate of emigration was particularly high among individuals aged 25-44
and college graduates. If the mechanism of our model is at work, the effects of emigration
of skilled workers should be observationally equivalent to those of the immigration of low
skilled workers. Furthermore, the effect of international emigration could be reinforced
by the flows of internal emigration which, in Italy, especially involves the movement of
educated workers from one region to another (ISTAT, [2023)).

A second potential concurring explanation to patterns observed in the data is the evolu-
tion of capital investment. The complementarity /substitutability issue has been analysed
in [Lewis| (2011)) in a three factor model where machines (such as automation machinery)
are substitutes with unskilled workers and complement with skilled workers. In a similar
model, [Lafortune et al.| (2018) examine the effect of the high immigration in the U.S.
that occurred between 1860-1930 on the skill mix and find that capital initially com-

plemented both high- and low-skill labour. Despite of the large evidence of capital-skill
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complementarity in modern production systems (Griliches, [1969; [Duffy et al., 2004), we
cannot neglect the possibility that, if any form of complementarity between capital and
low skilled labour is at work in our data, this could work as a confounding factor within
our framework and could by itself account for the absence of an impact on the skill
premium following an increase in the low skilled relative labour supplym

As a final confounding factor, we inspect the role of imports in the region. In principle,
there is no particular reason to expect that trade might have influenced the skill premium.
The reason is that in the period covered by our data the European Union (and therefore
[talian) tariff rate has remained remarkably flat. Nonetheless, we cannot completely rule
out the possibility that the growth and capital accumulation in some trading partners
(China, especially) might have indirectly impacted the Italian labour markets through
imports.

Tables — in the online appendix report the results of these robustness checksE
The additional controls are not significantly related to the evolution of the skill intensity,
while capital investments seem to be negatively related to the skill premium and the
relative ability of the skilled ™|

In all cases our baseline results are confirmed.

"In this respect, for Italian manufacturing firms [Bettin et al.| (2014) estimate a positive elasticity
of both high and low skilled labour demand to growth in the capital stock. The estimated elasticity
for skilled workers is double compared to that estimated for the low skilled. However, when splitting
the sample between advanced and traditional industries, the elasticity’s difference for the last group of
sectors is reversed.

18The emigration rate is measured as the share of emigrants from a region to a foreign country or to
another region in total region population, and is obtained from the Istat data on cancellations from the
population register due to a change of residence abroad or in another region. The regional import share
is obtained as the total regional imports - from Istat COE dataset - normalised by region GDP. Finally,
to measure the role of investments we exploit the Istat dataset on Economic Accounts of Firms at region
level and we compute the total investments on capital goods per output for each region-sector pair.

19This evidence suggests a potential relative deskilling of the skilled associated with new capital equip-
ment which goes hand in hand with a decline of the relative abilities needed by skilled workers to perform
their jobs. In this direction, |Autor| (2019) discusses how automation, together with international trade,
has dramatically and negatively affected not only the bulk of non-college blue collar production jobs,
but also white collar administrative support, and clerical jobs. Furthermore, [Seamus McGuinness and
Redmond| (2023)) show that skill-displacing technological change predominantly affects higher-skilled
workers.
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6 Welfare simulations

In appendix we proceed to a structural verification of our theoretical model by sub-
jecting it to external and internal consistency checks. These checks lend support to the
mechanisms of the model and provide plausible values for the structural parameters of
the model. Using such model consistent parameters and parameters retrieved from the
literature, we perform a simulation exercise to investigate the welfare consequences of
immigration of low skilled Workers.m The richness of the model makes possible to ex-
plore welfare changes in three binary dimensions: between skilled and unskilled workers,
between employed and unemployed, and between industries for any factor.

First, we compute the welfare changes measured by the ex-ante expected real wage for
each category of workers. These are expected ez-ante, that is, before sampling and
screening take place. They also represent the mean wage (by type of worker) computed
across employed and unemployed. In sum, these are the wages that prospective workers
can expect by participating to the labour market. They are market clearing in the sense
that they assure that all individuals participate to the labour market and that such
labour supply (by type) equals expected labour demand. Of course, there is frictional
unemployment. In the simulations, the increase in the share of unskilled worker in the
labour force gives rise to an increase in the expected real wage of skilled workers of about
7.3% over the period of interest and to a reduction of expected real wage of unskilled
workers of about 0.5%. Total per capita welfare (utilitarian weights) increases by 2.1%.
Thus, immigration of unskilled workers gives rise to welfare losses and welfare gains, but
the gains of those who gain are larger than the losses of those who lose.

Second, we compute the changes in ex-post real wages; these are firm level wages actually
paid. Firm-level wages increase for all workers equiproportionally within any industry
(because wy = 0) but with different magnitude between industries: by 2.9% in the skill

intensive industry and by by 0.97% in the low-skill intensive industry. These changes

20For the simulations we use the following parameter values: o = 4, y = 11/10, ¢y = 1 — ¢y =
06, Fi = Fi = 10 Vi, 0 = 0.05, ua = 1/2,¢; = 1/2 and we assume that £ is extracted from a
Pareto with shape parameter equal to 4. § obtains from wy = 0 and ~ stems from equation using
Roy = 1.279. Lastly, L/(H + L) - the share of low skilled workforce recorded from the LFS - equals 0.67
at the beginning of the period (2008) and 0.69 at the end (2013).
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widen the welfare gap between the employed and the unemployed and between workers
employed in different industries.

The third dimension of welfare analysis is employment. Unemployment rates evolve
differently for different factors. Frictional unemployment rate declines by 3.8% for skilled
workers while increases by 2.4% for unskilled workers. A worker may be unemployed either
because did not fall in the random sample of search or because, while being sampled, did
not pass the screening test. The first source of unemployment is proportional to the
market tightness and is factor specific. In the simulations, about 58% of the increase in
unemployment of unskilled workers is due to the change in market tightness, while the
remaining part is due to more severe screening. For skilled workers the change in the
market tightness account for 37% of the unemployment decrease, while the rest is due to
less severe screening.

In conclusion, skilled workers gain for two reasons: first because (if employed) get higher
wages and, second, because (if not employed) they have a higher probability of finding a
job. Employed unskilled workers gain, while prospective unskilled workers lose because
the higher probability of remaining unemployed more than compensate for the higher
wage if employed. Programmes aimed at enhancing worker skills only mitigate the welfare
losses experienced by prospective unskilled workers. While these programs may increase
the fraction of sampled workers passing the test, they would not affect the increase in
frictional unemployment. Lastly, workers in skill intensive industries gain more or lose

less compared to workers in low-skill intensive industry.

7 Conclusion

This paper contributes to the literature on the effect of immigration on labour market
outcomes by focusing on the skill premium. The theoretical highlight is that immigration
of unskilled workers while reducing the skill intensity has undetermined effects on the skill
premium. The empirical highlight is that, in the Italian case, immigration of low skilled
workers, by reducing the relative ability of employed skilled workers, resulted in a nil

effect on the skill premium.
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To explain this puzzling evidence, we build a model where immigration of unskilled labour
sets in motion two mechanisms that push the skill premium in opposite directions. On
the one hand, the increase in the relative supply of low skilled labour pushes towards
an increase of the skill premium. On the other hand, firms respond to the scarcity of
skilled workers by decreasing the screening and training effort. This response reduces
the relative productivity of skilled workers thereby pushing the skill premium downward.
According to the relative importance of these two forces, the skill premium may increase,
decrease, or stay unchanged. The skill intensity is instead predicted to decline while the
dispersion of skill premium is predicted to increase.

By exploiting the variation of immigration rates across Italian regions, we find no signif-
icant effect of immigration on the skill premium at region-industry level over the period
2008-2013. Immigration of low-skilled worker is found, instead, to have a significant and
negative impact on the skill intensity. Consistently with the model predictions, the elas-
ticity of the skill intensity to immigration of unskilled workers is weaker when estimated
at firm level than at regional level. We explain these findings by testing for the mech-
anism theorised in the model. We estimate a proxy for individual ability and we find
evidence that low skilled migration flows have caused a reduction in the relative abil-
ity of skilled workers within Italian regions and sectors over the period of our analysis.
Evidence also corroborates a negative impact of immigration on a proxy for the relative
screening of the skilled. The mechanism highlighted in the model is then pivotal in order
to explain the non significant nexus between migration and skill premium. Furthermore,
as predicted by the model, we find that immigration of unskilled labour increases the
dispersion of skill premia and skill intensity. Finally, simulations support welfare gains
brought about by inflows of low skilled migrants, but the effects are heterogeneous be-
tween factors (ex-ante), between industries (for any sector) and between employed and

unemployed.
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A1l Data Sources

Al1.1 Demand for qualified labour survey in Italy

The survey on the Demand for qualified labour (Dlq) in Italy concerns job advertisements
in the main Italian newspapers. We use the annual databases for the period 2000-2010.
They present classification uniformity within a thirty-year series (ended in 2010). The
data was materially collected by the CSA-Company Statistics Center of Florence. The
subject of the Dlq survey are the so-called ”form” advertisements, which pass through
special spaces (forms, in fact) on the pages and on the fixed days that the newspa-
pers dedicate to them. Each record represents a job position in an advertisement: the
record therefore corresponds to an advertisement, if only one professional profile is sought
through this. For each of the latter, the corresponding number of work units required is

always indicated.

A1l.2 Immigration

The Italian Statistical Institute (1ISTAT) keeps record of the resident population at January
1 of each year and makes it available through the GeoDemo portal. We use this source
to collect information on foreign residents by nationality at region level for each year
between 2008 and 2013 included. Data on the stock of migrants is also available for
previous and subsequent years. The exclusion of previous years is due to the lack of
available data on workers’ labour earnings for the corresponding years needed to compute
the skill premium at the local level. The exclusion of subsequent years, instead, depends
on the policy change in economic migrant admissions: starting from the end of 2013, the
Italian government only allowed the legal entry of mostly seasonal workers and a very
tiny share of legal workers. Consequently, more recent data on foreign residents could be
an unreliable measure of the true presence of immigrants in the Italian regional labour

markets, especially for those areas that are more exposed to the arrival of refugees.
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A1.3 Labour Force Surveys and Administrative Sources for Mea-

suring Skill Intensity, Premium and relative Ability

The main data source in this work is the Labour Force Survey (LFS) collected by the Ital-
ian National Statistical Office (ISTAT). Every year over 250,000 families resident in Italy
are interviewed (for a total of 600,000 individuals) distributed in approximately 1,400
Italian municipalities. The families to be interviewed are randomly extracted from the
municipal registry lists according to a sampling strategy aimed at building a statistically
representative sample of the resident population in Italy in relation to the variables under
investigation. Since January 2004, the survey has been continuous, i.e. the information is
collected with reference to all the weeks of each quarter, by means of a uniform distribu-
tion of the sample over the weeks. The survey is carried out during all weeks of the year.
The families included in the sample are interviewed 4 times over a 15-month period. Each
family is interviewed for two consecutive quarters; an interruption follows for the next
two quarters, after which she is interviewed again for another two quarters. Considering
that the transitions from inactivity to employment of individuals over the age of 74 are
almost nil, from 1 January 2011, families consisting of only people aged 75 or more in-
active are not re-interviewed. The two stages of sampling are municipalities and families
respectively. Municipalities are stratified with respect to the demographic dimension on
a provincial basis. The estimate procedure is bound to the totals of population by age
classes, gender, region and territory.

The survey reports for each individual the position in her profession from which we

define managers, executives and clerks as the skilled and blue collars and apprentices as

the unskilled P1

21 As an alternative, one could define skills according to the education level of workers, nevertheless the
existing evidence on the Italian stresses the importance of over-education and mis-match (OECD) [2016al).
As an example, Mandrone et al.|(2017)) estimated that in 2014 the share of undereducated was only 5.7%,
whereas that of vertical over educated - that is share of workers whose level of education is more than
required - amounted to 18%. For this group of workers the estimated wage penalty is about 13.6% of the
median wage ((Caroleo and Pastore, 2018). Hence, defining the skilled as the group of graduated workers
would cause including a large share of low wage workers in this category and would largely reduce the
difference of the two groups. Also, being the focus of our study the impact of immigrants on the regional
labour markets, it is worth mentioning that the ISTAT labour force survey reports that in 2011 about
84% of immigrants were employed as blue collars, as opposed to 51% of native workers. Immigrants’
presence was higher in manufacturing (36% compared to 33% in other industries) and, in line with
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Starting from 2008, for these two groups of workers, we observe monthly earnings and
weekly working hours from which we retrieve the hourly wage. Hence, on the basis of
sampling weights, we aggregate employment and wages at the NUTS2 region-sector level
for each year and for each skill group, in order to get a measure of skill intensity and skill
premia varying by geographical unit and industry. Sectors correspond to NACE Rev. 2
Subsections

In order to estimate the relative unobserved abilities of the skilled and unskilled we use
the LOSAI administrative data set available from the Italian Social Security Institute
(INPS) for the years 2002-2016. This database allows to merge information on a sample
of privately employed individuals born in two given dates of every month (thus potentially
covering about 6.6% of the universe) with information on the corresponding employer
firm. The data set provides information on individuals’ birth date, region of residence,
gender, number of days worked in a year and yearly wages, as well as the occupation
according to five categories: managers, executives, clerks, blue collars and apprentice. For
each job spell it is also provided a unique identifying code for the employer which allows
for the matching to another data set provided by INPS and which contains information on
firm characteristics, such as industry at the 2-digit level and average number of employees.
In order to retrieve the firm location region, we identify the mode of the residence region
across all observed workers employed by the firm. It is worth highlighting that the
matched employer-employee LOSAI database is designed to follow workers’ job histories
and as a consequence it is not designed to be representative at firm level. Nevertheless, on
our sample period we find a correlation of 0.73 between the logs of region level ISTAT-LFS
skill intensity and of the regional average of the skill intensity across LOSAI firms and a

correlation of 0.42 between the logs of the region level ISTAT-LF'S skill premium and of

the evidence by [Peri and Sparber| (2009), within finely defined manufacturing sectors and occupation
categories immigrants especially performed less interactive and more manual task intensive jobs. From
this follows that the definition of the blue collar workers as the low skilled and, in general, of the
skilled /low skilled according to the work activity rather than to the education level is more appropriate
in our context.

22This procedure required us to convert the NACE Revision 1 industries into Nace Revision 2 sub-
sections, the result of which led us to a total of 11 different industries, as shown in Table in the
Appendix. It is worth highlighting that we exclude the subsection “Manufacturing of Coke and Refined
Petroleum products” from the sample. Also, we retain in the sample workers whose working hours exceed
20 hours in a week.
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the regional average of the skill premium across LOSAI ﬁrms@ Also, Figure shows
the quantile-quantile plots of the distributions of the region-industry skill intensity and
premia from the two sources: although some differences of course do exist, we find that
the two data sources do convey very similar information on the skill intensity distribution
while the region-industry distributions of the skill premia diverge for the highest quantiles.
It is worth reminding, however, that while skill premia from the LFS are computed on
the bases of hourly wages, skill premia from LOSAI are based on daily wages and, as

such, some differences might emerge.

23Corresponding correlations in levels are 0.65 and 0.38, respectively.
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A2 Additional Descriptive Evidence

Figure A2.1: Immigration, skill intensity, skill premium.
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Source: Eurostat Population and migration statistics and European Labour Force Surveys. The two panels show the log-
change in the skill intensity and premium in selected European economies between 2006-2010. Workers’ skill is measured
in terms of occupational status. The size of red circles represents the growth in the weight of immigrant population (panel
and the relative size of low to high skilled immigrants (panel. The latter information is based on educational
attainments of foreign workers available from the European Labour Force Surveys in year 2012.
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Table A2.1: Descriptive Statistics

Variable Obs Mean Std. dev.  Min Max
Skill_Intensity 1,219 0.591 0.753 0.018  9.954
Skill_Premium 1,219 1.240 0.190 0.284  2.802
Rel _Skill_Screen 883 -0.036 0.217 -1 1
prigrants 1,219 0.064  0.031 0015 0.113
pu: ation ¢_1
%Fl 1,219  0.078 0.037 0.018  0.137
Migrants P00 S Miadle Tneome 1,219 0059 0029 0012 0.108
opulation t—1
GDP;_, 1,219  10.882 1.051 8.364 12.774
Manufacturinghare 1,219 0.147 0.062 0.038  0.253
Unemployment Rates_1 1,219 8.184 3.842 2.700  19.400

Skill Intensity is the ratio of the skilled workers - managers, executives and clerks -
to the unskilled workers - blue collars and apprentices - employed in a region-sector-
year between 2008 and 2013; Skill Premium is the ratio of the average wage of
the skilled workers - managers, executives and clerks - to the average wage of the
unskilled workers - blue collars and apprentices - employed in a region-sector-year
between 2008 and 2013. Rel_Skill_Screen is the relative screening of the skilled
workers. % measures the ratio between the stock of foreign residents
pulation ;1

Migrants .
Tabour Foree¢_ 1 Mmeasures the ratio

between the stock of foreign residents in a region and the total resident population
d 15-6 M,L-grantsLow&cAliddle Income
age -65. Population

of foreign residents originating from Low&Middle Income countries - as from the
2018 World Bank Classification of Countries by income - in a region and the total
resident population. All shares of migrants are measured at time ¢t — 1. GDP;_1
is the log of the region GDP in ¢t — 1. Manufacturingfffre measures the share
of manufacturing value added in the total region’s value added recorded in ¢t — 1.
Unemployment Rates—_1 is a region’s unemployment rate in ¢t — 1.

in a region and the total resident population.

| measures the ratio between the stock

A3 Structural verification

We subject the model mechanisms to structural verification as follows. First, we recover
the model parameter values consistent with the empirical estimations of the previous
section. Second, we check that the recovered parameter values comply with the theoret-
ical restrictions imposed by the model (internal consistency). Third, we check that the
model predicted elasticity of substitution between factors is close estimates found in the
empirical literature (external validity ).

Let o = dx/x for any variable z, let T be the mean of the truncated distribution of
the variable: T =1/(1-G(&})) [, ;o xdG, let ~indicate the powered mean of the truncated

distribution analogous to Z. Then, from equations — we have

gir = (1 - ,U2)92 &-\)or + 94Eir0 (aor) (20)
Eir = (1 - M2>¢2 &}or + w4girz/1 ((Dor) (21)
51»,« == (1 - ,u2>w2 @or + W4Eirw (aor) (22)
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The first addendum on the right hand side of each of equations — represents the
intensive margin of mean changes (the effect that changes at the level of existing firms
have on the industry-region mean changes). The second addendum in each equation
represents the extensive margin of mean changes (the effects that the entry of new firms
has on industry-region mean changes). All the T terms depend negatively on w;,.. The
coefficients 14 and wy are both positive. Therefore the second addenda in equations

and are negative.
Let 52];, @j;, and ﬁj; be the values estimated using firm-level data (LOSAI data set).
Their respective theoretical counterpart is the first addendum in each respective equation
because the LOSAI data contains firms that are present both before and after the shock.
The extensive margin is therefore not captured by estimations based on this dataset.
Equating @-T and @{T to their respective theoretical counterpart and taking the ratio we

obtain

=—=—2>0 23
AT .
where we have made use of equations and in the appendix for the expressions
of 0 and 5. In our empirical analysis, we have found that the estimate of 53; is zero,

which implies ws = 0. From ws = 0, using equation in the appendix, we obtain
=f

d = s/(1—~s) which we then use in to obtain £+ = —£_ > 0; which is positive given
%

1—vs

ir

the convexity of the isoquant. Solving this equation, we obtain

_ O'(R9¢ — 1) —|— 1
ng(O’— 1)

(24)

=f
. 0.
where to compact notation Ry, = ZF.

We can now proceed to the internal consistency check. We recall from the model that

the consistency constraints are the following: (1) vs < 1 which is necessary and sufficient
for convexity of the isoquant; (2) 0 < v < x~! < 1, which is necessary and sufficient for
positive search. Note that restriction (2) implies (1) since s = (0 — 1)/0 < 1. Therefore,
the challenge for the empirical estimation is to satisfy 0 < v < 1 by using equation ([24)).

This restriction requires the estimated value Ry, to satisfy (0 —1)/o0 < Rgyy <0 — 1. In
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our empirical analysis we have found Ry, = 1.279, which satisfies the constraint for any
o > 2.279. As the values of ¢ usually found in the literature range between 2 and 10, we
can conclude that the internal consistency between model and data is satisfied.

For external consistency we check that, after imposing internal consistency, the model
predicts values of the elasticity of substitution between factors consistent with those found
by the literature. Such elasticity is on average 1.93, but it greatly varies across empirical
papers according to the study characteristics. As an example, it varies between 0.97
and 1.34 for studies on manufacturing, while varying in a much higher range for other
industries. It varies between 1.99 and 2.38 for studies on developed economies while
varies on a lower range for studies on developing economies (see Havranek et al., 2020
and Havranek et al |, 2022)) @ We take the range 0.97-2.38 as the reference for the elasticity
of substitution between the skilled and the unskilled in the Italian manufacturing. The
elasticity of substitution between skilled and unskilled labour in the model is o /(v — (7 —
1)o). Replacing « from equation in this expression, we obtain the elasticity in terms

of the estimation of Rpy:
o
o—1

Ry (25)

External consistency requires expression to give values comparable to those in the
literature. We have seen above that to satisfy the internal consistency we have to impose
o > 2.279. This is consistent with the findings of the empirical literature, e.g. |Li (2021)),
Broda and Weinstein (2006b), Soderbery| (2015). In particular, Broda and Weinstein
(2006a)) find a median value of about 4 for manufacturing varieties imported into Italy.
Applying 0 = 4 and our estimate of Ry, to expression we obtain an elasticity of
substitution between factors equal to 1.705, which is very close to the literature average
of 1.93. Allowing o to range between 2.8 and 5 gives values of the elasticity between 1.6
and 2, which are contained in the range of values found in the empirical literature. In

conclusion, the model satisfies both internal and external consistency.

24The difference between developed and developing economies is possibly related to the relatively
higher weight of services in high income economies which pushes the elasticities of substitution towards
higher values.
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O.1 Theoretical appendix

Section describes the mathematical passages to obtain employment, screening, skill
intensity and the skill premium at firm level, Section describes the general equilib-
rium, Section proves the ranking of cut-off values of entry, Section computes

the coefficient of variation and obtains the sign of its derivative.

O.1.1 Employment determination, factor intensity, skill pre-

mium.

First order conditions The four first-order conditions for profit maximisation are

dm; dm;
i —o, & —0, i=Y,Z, j=LH. (26)
dnj wS aw® de °
L>H wL Wiy
which may be written as
A ()" ()" (@) = by (27)
Ain (QH)S(l_W) (ne)™ 7 (B)" = bu (28)
By (np)® (g, )"0 = -8 (29)
Bigg ()™ (a0 = -8 (30)
where we recall that s =2=* € (0,1) and
A = P) < (aE)Y 31
o= () 2L @ e (31)
57 (1—¢) s=1 1/
Ai, = P) s (aE)7", 32
c= (2 )me(e) (32
¢s (14+7) x> =1 1
B; P) < (aE)"*, 33
(1—¢)5(1+v)x2‘5 =1
By, = —(P)< (gE)Y*, 34
1-6
X
= (3)
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The four first-order conditions — may be solved explicitly for the four endogenous
variables n;, g;. Dividing by and by and then rearranging we obtain

the explicit solutions for the four ratios of interest, namely, the relative number of workers

sampled, the relative severity of screening, the skill intensity and the skill premium:

= 2o (2 (32) o (36)
b= G (g (Z—H)w (’;—H)w b (&) (37
o= e () (5) peor 39

o= Lo ()7 () b (39

where:

mo = _Z>0; Ny = A <0; n A <0 (40)
- —51—5>0. (41)
Y1 = —%>0; ¢2:%<0; ¢3=1;75<0; (42)
Yy = —%5>0. (43)
6, = XT_‘S>0; 92:5;5<0; 93:%>o; (44)
0y = —W;O@5zx. (45)
w o= x>0 wgz(wﬁjLA—ﬁ_520<:>5§1_575 (46)
wy = —@d); w4:—>%5>0. (47)
A = v(0—x)+s—6<0 (48)

The signs of the exponents reported in equations — derive from two conditions.
First, parameters must allow for positive search, n; > (0, otherwise employment would be
zero and production would not take place. Whenever search is positive, no matter how
severe screening is, employment is positive and production takes place. The condition for

positive search is (1 — yy) > 0, which we satisfy by assuming 0 < v < x~!. If we require
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that to a higher b(§) correspond a higher skill intensity we may set 6 > x. This would
also automatically satisfy A < 0. If this assumption is not taken on board, then we need
0 > 1 as sufficient but not necessary condition for A < 0. In the paper, we have only
assumed the latter. Consistently with our empirical results, wo =0 = A < 0 without

any further condition.

0O.1.2 General Equilibrium

To go from firm equilibrium to general equilibrium we have to go through three steps:

sectorial equilibrium, aggregation, and general equilibrium.

Sectorial Equilibrium. Using it is apparent that the sales ratio for two firms
in the same industry and country depends only on relative output which, ultimately,

depends only on the values of £ drawn by the firms. Thus, for any £ and £”:

Let & denote the cut-off value of ¢ in industry 7 such that profit is zero, m; (§) = 0.

(2

Using this zero cut-off profit condition we obtain the sales of the cut-off firms

y(-1)+o
o

si (&) = F; (50)

Using into (49)) we obtain the sales of any firm as function of £ and &;:

c—1

Qi(é):|§’7(0-_1)+0-
qi (&) o

5= | 3 (51)

At this point of the analysis, all firm variables depend only on cut-off values. These

values are determined in general equilibrium.
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Aggregation Let G (£) be a cumulative density function. Average sales and profit

ey~ DD 4olR TTa@©1s
&) o[1-G(&)) ! [qi@)] 1 (52)
T Ve (53)

Note that 5; and 7; are also the expected sale and profit of a firm prior to entry. Average

factor demand in production is

e [ L _ . [ H(©d
li,Pr (fz)_g*/l_G(gzk)dGa hz,pr <§Z>_§Z1_G(£z*> (54)

Average factor demand for fixed inputs, Zi, r and Ei, r takes the same functional forms as
s—1

1) except that the (F; + F ) replaces the term (P;) < (E)'YS we find in I; (¢) and

h; (£). Average factor demand for vacancy posting is

[e.e] o0

S e np, (§) - o ny (€)
L, (&) = / TG, T (€)= / TG (55)

&

Average factor demand for the screening activity is

e [ g @] N G
liser (&) —/mda i ser (&) —/wda (56)
& &

Total average factor demands are I; (§) = > L4 (€) and h; (&) = Y hiq (&) where
deD deD
D = {pr,F,v,scr}.

General Equilibrium There are four sets of equilibrium equations that apply to
every industry.

First, stationarity of the equilibrium requires the mass of potential entrants, M,;, to
be such that at any instant the mass of successful entrants, [1 — G (£)] M.;, equals the

()

mass of incumbent firms that die, 0M;:
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[1—G(&)] Mei = 0M; (57)

)

Second, the free entry condition equates the entry cost, F,;, to the expected profit
prior to entry, 7;, discounted by the probability of death and multiplied by the probability

of successful entry:

[1—G(E)]mi/0 = Fei (58)

Third, goods market clearing requires

Mygy = 8yE (59)

Mzgz = EZE (60)

Fourth, factor market clearing requires

ol

ly (&y) My + Iz (&) My =

hy (&) My + hz (&) M, =

(61)

|

(62)

In writing the factor market equilibrium equations, we have taken into account that the
stationarity condition implies that the quantity of each factor released by firms that die
is equal to the quantity of each factor demanded by successful entrants. After replacing
average profit, average sales, average factor demands, and cut-off output in —
the general equilibrium system counts five independent equations and six endogenous
variables. The equations are the two free entry conditions , one out of two goods
market equilibrium conditions —, the two factor market equilibrium conditions
(61)-(62). The endogenous are the two masses {M;}, the two outside options {w;,} and

the two cut-off values {£}. The choice of a numéraire makes the system determined.
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0O.1.3 Ranking of cut-off values

Using and we may write the free entry condition as

G

i

Fi66
Fi'

— 1| dG = (63)

After replacing the optimal search, screening, and factor inputs into equation we

obtain
[ @)% @) (5" + (@ w5 F eid
/ (q)Aé ws *\b0 *bo> -1 dG= Fi (64)
P INCORRCORICHREICH) i
1 (®iwo .t} )
where by = _Zw > 0, wy = W < 0. The latter inequality is assured by the

condition for positive search that requires v < 1/x and by A < 0. Differentiating totally

equation (64) we see that

Y, (4w &) S 0&0(8)Zb(&) (65)
Ti (B3, w0, &) < 0 (66)
Therefore
LS T, (@z,wo,g*)< .
Ty~ T @omeg SO (67)

Recall that heterogeneity is H-biased if b’ () > 0, neutral if b’ (§) = 0, and L-biased if
b (§) < 0 for any t. Equivalently, we may say that heterogeneity is H-biased if b (§) >
b (&), neutral if b (€) = b (&), and L-biased if b (§) < b (&) for any & > £F. Thus, equation
shows that immigration of low skilled labour reduces the cut-off value via the increase

in w,.
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O.1.4 Ranking the coefficients of variations

0.1.4.1 The probability density function of w

We succinctly rewrite the expression as w; (§) = A [b(£)]** where A; represents the

multiplicands of [b (£)]“* in expression (13). Let w; " (w) be the inverse of w; (€), that
o\ lw

is: & =p7! <(w/Al> 4) where b~! is the inverse of b. Then, the probability density

function of w - denoted f; (w) - is

: (68)

where ¢(§) = dG/d§. This function may be used to compute the preferred index of

inequality.

0.1.4.2 Coefficients of variation.

If g(§) is such that b(§) is log-normally distributed, we can compute the coefficient of
variation of w directly using the distribution of b. Furthermore, since w; (§) may be

inverted in b we may compute the N**-moments directly as in and obtain

S\ N 2
2 <Al> eNwant(Nwa)"os [1 — erfy]

1 — erfy

(69)

HiN =

where v, and p are, respectively, the variance and mean of the normal distribution asso-

ciated with the log-normal b and where

(70)

erfy = erf (—NWsz +In (b(§7)) — u) ‘

vV 2Ub
Replacing into (15) and taking the derivative, we see that the condition for the
coeflicient of variation of w to be decreasing in £ is

€o 61(1 — erfo) 62(1 — erfo)

— 1
2 1 —erf; +2(1—erf2)<0 (71)

where

1 (*Nw4vb+ln(b(§;())f,u,)
2

ey =€ v (72)
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Condition

is satisfied since the expression has no roots and its limit for b} — 0 and

for b¥ — oo are both zero from below. Expressions and

prove Result [

0.2 Additional Descriptive Evidence and Empirical
Results

Figure O2.1: Empirical studies on the impact of migration on wages, employment and
unemployment. Source (OECD] (2016b)

Overview of studies on the labour market impact of migration using national and sub-national data
A. Impact on wages of native-born

Impact of a 1 percentage
Reference Year of : point increase in the
Period Author(s) publication Spatial level immigrant share of the
labour force

Country

Australia 1982-96 Addison and Worswick 2002 States (6) No significant impact
+2.1% to +3.7% (for
young native blue collar

Austria 1988-91 Winter-Ebmer and Zweir 1996 Regions (93) workers)

National;
France 1962, 1968 Hunt 1992 Major Regions (9);

Regions (21) No significant impact

-0.36% (for low-educated

Commuting zones natives in non-tradable
France 1976-2007  Ortega and Verdugo 2015 (297 zones d’emploi) sectors)
Israel 1990-1994  Friedberg 2001 National No significant impact
Italy 1986-95 Gavosto et al. 1999 Regions (20) +0.1%
Netherlands 1997-98 Zorlu and Hartog 2005 Municipalities (548) -0.4% to +0.6%
Norway 1989, 1996  Zorlu and Hartog 2005 Counties (19) +0.2% to + 0.9%
Portugal 1974-76 Cartington and de Lima 1996 Districts (18) No significant impact
Spain 1989-92 Dolado et al. 1996 Provinces (50) +0.03% to +0.05%
Spain 1991-2002 Carrasco et al. 2008 National; Regions (17) No significant impact
Switzerland 1999-2007  Beerli and Peri 2015 Regions No significant impact
United Kingdom 1992-2000  Dustmann et al. 2005 Regions (17) No significant impact
United Kingdom 199798  Zorlu and Hartog 2005 Counties (66) No significant impact

-0.5% in 1st wage decile.

+0.6% for wages at the

United Kingdom 1997-2005 Dustmann et al. 2013 Regions (17) median.
+0.4% in 9th wage
decile.
United States 1979-85 Card 1990 City (Miami) No significant impact
Cities (Metropolitan
United States 1960-90 Borjas et al. 1997 Statistical Areas) No significant impact
Cities (175 largest
Metropolitan Statistical
United States 1989 Card 2001 Areas) -0.04% to 0.6%
United States 1960-2000 Borjas 2003 National -0.4% to -0.3%
+0.6% to +1.7% (for low
United States 1990-2006  Ottaviano and Peri 2012 National educated natives)
United States 1972-1983  Periand Yasenov 2015 City (Miami) No effect
United States 1960-2000  Peri and Sparber 2009 States +0.03%
Labour market
Western Germany 1996-2001  Glitz 2012 regions (112) No significant impact
Meta-analysis
(multiple studies)
18 studies for
various OECD Longhi et al 2005 Various No significant impact
countries
9 studies: no significant
impact;
22 studies for 6 studies: positive
various OECD Kerr and Kerr 201 Various impact, but less than
countries 0.1%;

7 studies: negative
impact, near zero.
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Figure 02.2: Quantile-Quantile plot of the region-industry skill intensity and premium
from LFS and LOSAI
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Source: Author’s own calculations on Istat Labour Force Surveys and INPS LOSAI

databases.

0.3 Validity of the shift-share instrumental variables

Goldsmith-Pinkham et al.| (2020) show that the 2SLS estimator with the shift-share IV
is numerically equivalent to a GMM estimator with the local country shares as IV and
a weight matrix constructed by national immigration flows. In this respect, using the
shift-share IV is equivalent as using the shares as IV and, then, the exogeneity condition
should be interpreted in terms of the shares@ The Bartik estimator is then unpacked
into a weighted sum of the just-identified IV estimators that use each country share as

a separate instrument. The weights - referred to Rotemberg weights - depend on the

25A complementary view is the one by [Borusyak et al|(2021) who claim that under the assumption
of independent common shocks, the 2SLS estimator consistency can also come from the shocks. In our
framework this would require to have random and sufficiently independent push factors in migration
evolution.
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Table O2.1: List of Nace Revision 2 Sub-sections

Sub-section  Title

CA Manufacture of food products, beverages and tobacco products
CB Manufacture of textiles, apparel, leather and related products
CcC Manufacture of wood and paper products, and printing

CE+CF Manufacture of chemicals and chemical products +
Manufacture of pharmaceuticals, medicinal chemical and botanical products

CG Manufacture of rubber and plastics products, and other non-metallic mineral products

CH Manufacture of basic metals and fabricated metal products, except machinery and equipment
CI Manufacture of computer, electronic and optical products

CJ Manufacture of electrical equipment

CK Manufacture of machinery and equipment n.e.c

CL Manufacture of transport equipment

CM Other manufacturing, and repair and installation of machinery and equipment

The table includes the list of Nace Revision 2 Sub-sections. All of them are included in the analysis with the
exclusion of Sub-section CD.

covariance between the k' instrument’s fitted value of the endogenous variable and the
endogenous variable itself and give an indication on how sensitive is the estimate of the
parameter of interest to misspecification (endogeneity) in any instrument. They also
give a direction on which exposure design gets more weight and which of the identifying
assumptions is worth testing. Our study represents a typical setting where migration
origin country shares across locations measure differential exposure to common shocks
and identification is based on the share exogeneity. We therefore compute Rotemberg
weights which turn all positive and in Table[03.4] we show that the top five origin countries
are Romania, Albania, Morocco, China and Ukraine. These account for over 50% of the
positive weights. The composition of the top 5 countries is not surprising and this is in
accordance with the fact that the shares are almost totally explained by the shocks, as
from the correlation in Panel A of Table [03.4] From this part of the Table we also learn
that the Rotemberg weights are negatively correlated to the variation in country shares
across locations (var(z;)) which means that the presence of countries with a high weight
tends not to vary a lot across locations. This is consistent with the existence of large
enclaves in the country.

The identifying assumption of our empirical strategy is that initial country shares do
not predict innovations in our main outcome variables. Although this assumption is
not directly testable, we can assess its plausibility in a number of ways (Goldsmith-

Pinkham et al., 2020). First, in Table we explore the relationship between initial
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Table 02.3: The impact of immigration on the relative screening of the skilled - OLS

Migrants [1] % [2] [3]
Population ;1 -6.497
[3.581]
Tabour Foreei1 -5.392*
[2.783]
MigTantS;ow&J\l'L.ddle Income 6.621*
opulation t—1
[3.793]
GDP;_4 0.07 0.022 0.063
[0.612] [0.611] [0.618]
Manufacturingf_hf"e 0.228 0.25 0.289
[1.178] [1.168] [1.176]
Unemployment Rate;_1 0.014 0.014 0.015
[0.013] [0.014] [0.013]
Constant -0.517 0.026 -0.481
[6.816] [6.814] (6.890]
Observations 883 883 883
R-squared 0.334 0.334 0.334
Fixed Effects
region-sector y y y
sector-year y y y

*** p<0.01, ** p<0.05, * p<0.1. Standard errors are displayed in
brackets and are clustered by region.

The dependent variable is the difference between the share of
skilled workers on a fixed-term training contract over the total
newly hired skilled workers with less than two years of tenure
and the same share computed for unskilled workers in a region-

sector-year between 2008 and 2013, -figrants measures the
Population ¢ _q

ratio between the stock of foreign residents in a region and the

. . Migrants .
total resident population. _3-d=r " Torcey_q measures the ratio

between the stock of foreign residents in a region and the total
Low&Middle Income

Migrants

Population t—1
measures the ratio between the stock of foreign residents orig-
inating from Low&Middle Income countries - as from the 2018
World Bank Classification of Countries by income - in a region
and the total resident population. GDP;_; is the log of the
region GDP. Manufacturmgfh:‘l”'e measures the share of man-
ufacturing value added in the total region’s value added recorded.
Unemployment Rate;_1 is a region’s unemployment rate. All re-

gressors are measured at time t — 1.

resident population aged 15-65.
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Table O2.5: The impact of immigration on skill intensity and premium dispersion across
firms - OLS

Skill Intensity Dispersion

Skill Premium Dispersion

(1] [2] [3] [4] [5] [6]
]\/I'Lg'ran'ts 30.364%* 107.549%*
Population ¢_1
[12.721] [54.497]
Lajzfozg:a;éice t—1 26.847*** 82.966**
[9.370] [37.117]
Migrants 002 iddle Treome 38,0707 142.387*
pulation t—1
[12.533] [75.745]
GDP;_4 -3.971%* -3.805%* -4.047* -13.567 -12.842 -13.944
[2.092] [2.061] [2.033] [8.758] [8.515] [8.861]
Manufacturingfffre 14.152 14.04 13.996 44.359 43.695 43.917
[9.515] [9.453] [9.359] [27.629] [27.271] [27.376]
Unemployment Rate;—1 -0.071* -0.067* -0.072* -0.241%*%  -0.229*%*  _0.245**
[0.039] [0.038] [0.038] [0.110] [0.108] [0.115]
Constant 41.265* 39.286* 41.825* 139.567 132.046 142.275
[22.209] [21.837] [21.462] [90.962] [88.855] [91.099]
Observations 1,182 1,182 1,182 1,182 1,182 1,182
R-squared 0.674 0.674 0.674 0.335 0.335 0.335
Fixed Effects
region-sector N y y y y y
sector-year y y y y y y

** p<0.01, ** p<0.05, * p<0.1. Standard errors are displayed in brackets and are clustered by region.
The dependent variable is the standard deviation of the skill intensity, in columns [1]-[3], and skill premium,

in columns [4]-[6], across firms within an industry-region pair between 2008 and 201

the ratio between the stock of foreign residents in a region and the total resident population.

3 Migrants
* Population ¢_q
Migrants
Labour Forcet—1

measures the ratio between the stock of foreign residents in a region and the total resident population aged 15-

65 MigrantsLow&ZWiddle Income

Population

| measures the ratio between the stock of foreign residents originating from

Low&Middle Income countries - as from the 2018 World Bank Classification of Countries by income - in a re-
gion and the total resident population. GDP;_1 is the log of the region GDP. M anu facturing>hore measures

t—1

the share of manufacturing value added in the total region’s value added recorded. Unemployment Ratei—1
is a region’s unemployment rate. All regressors are measured at time ¢t — 1.

61

measures



'syInsal1 9Se)s-)s1y Surpuodseriod o) smoys xipueddyy ot) ur 9[qe], "1X%91 oY) Ul QT uolyenbs ur se ymq st [6]-[2] pue [g]-[1] suwmnioo ur pejrodar suorsseidol Jo o3ess
981y oyy ul pajdope o[qelLIeA JUSWINIISUT Oy, 'S}Nsal SO Mmoys [g1]-[01] pue [9]-[p] suwnio) o[ym ‘synsar serenbg-iseor-08e)g g moys [6]-[21] pue [g]-[1] suwnjop

‘T — 7 OWIIY Je PAINSeIUW dIe
s10sse18a1 [[y "ojel Justwdojdweun s uolSal e st 1—%230y quauwfio)dwati ) ‘papPIOdal pappe dN[eA S, UOISSI [€10) 91} Ul pappe anfes SULINIOBJNUB JO SIRYS 9} SINSLa
sutyaBULINPD U [ @D uoiSe1 oy jo Sof oy3 st 1Ay uorjendod juLpISal [2303 O3 PUER UOISI ® UL - OWOOUL £q SOLIFUNOY) JO UOTYROYIsse]) Yueq PIIOM 8T0T
-7 uonIndo g

9Y} WOIJ Sk - SILIJUNOD SWOJU] S[PPIN2ZYMO] WO SUIPeUISLIO SHUSPISAI USISIO0) JO Y03 Y} USdMID] OTJRl 9} SOINSBIUL suoamgy  99-GT posSe

PwWodUT )PPINFZMOT

T—%9940,] 4NOQDT .
uorpe[ndod JuUepISal [8}0) 9} PUR UOISDI ® Ul SJUOPISAI USIOIOJ JO }O09S 9} UsaM)a( OIjRl oY} SoINSeaul —STupiBiy uoryendod juepisal )0} 9} pue uol3al © Ul
T—tuoyvindog .

squnabipy
o8eIoA®R 91} 0} - SISO PUR SOAIINOOXD ‘sIoSeurul - PI[IYS o) Jo a8em o8eioaw o1[) JO O1fel oY} I [g]]-[4] suwn]od ur o[qelrea Juepuadop oy ], ‘€107 PU® 8007 U9oMId] ULIY
e ur pakojdwe - seorjuardde pue sIe[[0d oN[q - PI[[INSUN BYY O - SHII[D PUR SOAIINIOXS ‘SIoeUrRW - PO[[IS oY) JO oIyer ay) st [¢]-[1] suwnjo) ur sjqerres juopuadop oY J,

‘uorger Aq perejsnio oIe pue sjespelq ul peAe[dsip are sioire prepuels ‘T'0>d 4 ‘G0°0>d 4y TO0>A 4ux

SJUOPISAI USIDI0] JO FD0IS 91} USIMID(] OTIRI Y[} SAINSLIW "€T0Z PUB 800 U9om)aq tLIy & ul pakorduws - seorjuaidde pue s1e[[od an[q - pa[I{sun a1[) Jo aSem

A A A A A A A A A A s s I1e0K-071S
s S £ S £ IS S £ £ S £ s Ie9K-101008
A s A A £ A A £ s A s A wLIy
$309PH POXI
€09°8 70T egz'8 ge o1 veTl 2166 1501~ 98@1G-1SI]
cee o 6L€°0 LVE0 18€°0 9g¥'0 €6€°0 zyg-eeys
L99°0 199°0 L99°0 L16°0 L1670 L16°0 perenbs-y
169°'1¢  169°T€ 169°1€ 169°1€ 169°1€ 169°1€ 82ET8 82ET8 82ET8 8TET8  8TE'FS  8TETS SUOIRAISS ()
[8zo0]  [sc00]  [8go0]  [6z00]  [820°0]  [820°0] [200°0] [z00°0] [coo0]  [gooo]  [to00]  [200°0]
Zr0'0 €700 Zr0'0 170°0 €700 170°0 £€00°0 £€00°0 «€00°0  xE00°0  4E00°0 €000 =gy Juawfiodwou
lcrge]  [9tse]  [Loggl  [L9LT]  [gesT] (8617 [291°0] [691°0] lort0]  [e9r0]  [1210]  [eLT0]
ozL T~ LILT- Tl I~ €281~ FISTT- LLLT- €120 12°0 902°0 132°0 €120 2020 sung 2 BULANIOD fRUD AT
lLste]l  [eivel  [Brrel  [wegel  [eere] (061 [290°0] [990°0] [9900]  [890°0]  [g90°0]  [890°0]
#48EC°C  4xG9T'G  4a8LT°G  4xlPO'S  4xlB60'S  «xE€86F  €T10°0- 2g0°0- ¥10°0- 10°0 600°0- 8000 =igan
logp 1] (66671] [e170] [996°0]
. . . . -1 uorIndo g
110°¢ 1376 **hwo I- *Hﬁ@ I- swoouy m%EEQSQQmw:ﬁLEE
[v6<6] [L8e°11] [0gg 0] [gzL 0]
T1—22940, 4MOqQDT
63S°C LEE°6 *%666°0" *L8V'1- “squpibiy
71911 [e9g7T] [L07°0] [856°0]
. . . . T—%uoyvindog
L0T°G Q9L'TT *x0L0° T~ *898°T- Squpabipy
S710 SISz ST0 S71S%
wmrweld (1S Aysueyu] (1S
[z1] [11] [o1] 6] 8] (2] [9] [g] [¥] [g] t4 [1]

9OUOPIAD [9AS] WLI - wnTweId pur ASUSUL [[IS 9} UO UoIjRISITTHWI JO 10vdul 9T, :9'70) 9[qe],

62



‘uoryendod juopisal €10} oY} PUR UOISI
® UL - SWOOUI AQ SOLIJUNOY) JO UOIYeIYISse[) ueq P[IOA\ {T0F °U3 WOIJ St - SOLIJUNOD SWIOJU] [PPIAZYMOT] wolf SuljeulSLIo sjuapisol uSaIo) JOo }209s 9Y)
-7 uoryvIndo g

U99M)Dq OTYRI 9} SOINSBIUI sy 997GT paSe uoryendod jueprsal €309 9} pur UOISSI © UI SJUSPISAI USIBIOJ JO JD0IS YY) UAM)Iq

2woduy 2]ppr MO
Hlﬂi ‘uoryerndod JuUOpISAI [B)0) OY) PUR UOLZOI ® Ul STUOPISAI USIOI0] JO YD01S ) U0om)a( ORI 9Y7) SOINSBOUT Hl¥

"omIooUT Aq SOLIJUNOY) JO UOIYRdYIsse[) Nuryd PIIOA\ {T0T
9} WOIJ Sk SOLIJUNOD SWIOOUT S[PPIW puR MO[ JO dnoisd oY) I10A0 AJuo paInduwiod AT Y} 0} SISJOX §91.LJUN0IIUW0DU )PPt zymoT ~uoryeindod uorser F66T oY)
I9A0 POSI[RULIOU ST PU®R SUOIS0I Uel[e)] ssoloe y A1junod woaj sjuerSrurw of syruriod Jjo uonnqrysip 3661 (ojdures-aid) o) 09 Surpioooe suorgar og pejnduur st
7 QW) Je .4 UOIFSI Ul ¥ AIJUNOD WOIJ sjuerdruml Jo 9dussald oy, 7 Ieak ul A[e)] ul SUIpIsal ¥ AIJUNOD WOIJ Sjuelsiuul Jo Ioquinu oY) st ¥isqun.bipy pue o
AIIUNOD WOIJ SIURISIWWI 0} pases[ad sjruriad (810} U0 FGET Ul £ UOISDI Ul ¥ AIJUNOD WOIJ sJuRISIW 01 pajueld syrurrod AOUSPISAI JO oIeYS oY) ST wmm%: oroyMm

o1jel 9(j sainseowr

o =
ﬁ@@ﬁﬁb.ﬁ@f@&@& YL _ 74
Wsqupabuyy | Ve6T M = pead AT
smof[oj se pajndwod st Fewsad AT
‘uo18er Aq parejsnio aIe pur sjosdelq Ul pede[dsip are sioire prepuelS ‘T'0>d 4 ‘G0°0>d 4y ‘TO0>A 4ux

£ £ £ A £ A I1e0K-971S
A A A A A A I1e9A-109098
£ A £ A A £ Ly
S190H PoXIA
169°1¢ 169°T€ 169°1¢ 8CET8 8CE'T8 8TET8 SUOI}RAIOSq()
[000°0] [000°0] [000°0] [000°0] [000°0] [000°0]
#%100°0 0 #x100°0 #x100°0 0 #x000°0 =90y quowfiojdwou )
[1€0°0] [9€0°0] [£€0°0] [£€0°0] [6£0°0] [ge00]
2z0'0 €200 g10°0 2200 £20°0 g10°0 outyg g BULINIOD fRUD P
[710°0] [€10°0] [210°0] [#10°0] [710°0] [€10°0]
120°0 G100 %100°0 1200 9100 %100°0 aan
[esT 0] [#¥10]
***Nﬂﬂ.o ***mwﬁ.o 2UWLODUT MN%EEQSQ‘NSLQN\\VN
[gL1°0] [96T"0] [99T°0] [87T°0]
u013D)ndo g 2010, 4MOqQDT u013DINdo J 10130 ndo g 2040, 4NOqQDT u013D)ndo g
swoous w%vwgwmic\umwﬁwkm.sg squvabi squpabipy swoous WNE@:%QSQQm“:\ELmﬁEN squvabi squoabipy
6-J, suwnjod _w.NO_ o[qe], JO 93®)s IsII ¢-T suwnjod _w.NO_ 9[qe], JO 93®)s IsII
9] lg] [¥] lg] [z] [1]

9OUPIAD [9AS] WAL - SHNSOY 95e)Q ISIT] :L°CO 9[R],

63



‘uoryendod juopisal [e10) 9y} pur UOIZAI
® Ul - 9WOdUl AQ SOLIJUNO)) JO UOIIROYISSR[) Yuey P[IOA\ RT(0F OY) WO S - SOLIJUNOD SWOOU] S[PPIAZ§MOT] WO SUIPRUISLIO SJUOPISOI USIBIO0] JO Y00IS oY)
-7 w013 INdo J

U99M)Oq OIYRI 9} SOINSBOU sruoamgy 99-G1 Pose uorendod Juspisal (10} SY) PUE UOISAI € UL SJUSPISAL USIOIO] JO HO0)S oY) UdMID]

swoous 21pprN MO
H\«§ ‘uoryeindod juopISal [B)0) O} PUR UOIZSI ® Ul SIUOPISAI USIOI0] JO Y03 9} Ueom)a( ORI oY) SOINSBOUT H\“$

"awrodul Aq SILIIUNOY) JO UOIRIYISSR) Yued PIIOA 10T
oY} WOIJ SB SOLIJUNOD SUWIODUT S[PPIW puUR MmO[ Jo dnoild oY) I0A0 A[uo panduwiod AT oY} 0} SISJOI §91.JUN0IIUW0DU )PPl 2ymo] ~uoryeindod uoisal 66T oY)
I9A0 POSI[RULIOU ST PUER SUOISOI Uel[e)] ssolde y A1junod wody sjuerSrurwr of syruriod jo uonnqrusip 1667 (ojdures-aid) o) 09 Surpioosoe suorSor oy pajnduur st
7 W) 9 4 UOIFSI Ul ¥ AIJUNOD WO} sjueldruwl Jo 9oussald oy, ‘7 Ieak Ul A[el] ul SuIpIsal ¥ AIJUNOd WOIJ sjueldiuul jJo Iaquinu oYy st ¥isqunubipy pue o

A19unoo woly sjyuelStuwl 0y pases[al syruried [B)0) U0 FEET Ul .4 UolSal Ul i AI1junod wodj sjuerStar o) pajuels syruriod AOUspIsal Jo oIeYS 9Y) ST wmmﬂS EREL N

o1jel ayj saanseawt

o =4
resTUOUDINAO I - o
Wsgupabuyy  Ve6T HZW = pead AT
smof[oy se pagndwod st Fewtad AT
‘uo18a1 Aq pale)snid ale pur sja¥deIq Ul pade[dsip are sioile piepuelS ‘T'0>d 4 ‘G0°0>d 4y ‘TO0>A yux
K IS A £ K K I180K-10)098
A A A £ A A 109098-U01301
SIOPH PoXIAg

86T°T 861°T 86T°T 86T°T 86T°T 86T°T SUOI}eAISSq ()
[000°0] [000°0] [000°0]
0 0 0 I—%ny Juwhiojdwau )
[L£0°0] [0<0°0] [e70°0]
200°0 900°0 100°0- outy g BULINIOD fRUD Py
[e10°0] [8T0°0] [£10°0]
g10°0 600°0 ¥10°0 aan
[€60°0] [280°0]
#xx607°0 #9070 2UWodUT w%EEQSQ\NEngw\VN
[8TT0] [z17°0] [T0T°0] [960°0]
[9] [c] 7] gl [e] [1]
worpvIndo g uo3vIndo g 2240  4MOoQDT 2040 4MOQDT uorpvindo g uorpvindo g
squnab sauvabu squDub squnabipy squnab T squnab

2UWODUT 2]PPLNZZMOT

2woou] 2]pPrNRMOT

SOINTIQY OATYRIOY - SHNSY 081§ 18I 8GO OIqRL

64



T — 7 9WIT) )R POINSLIW dIR SIOSSAISAI [V "dLD [8107 Ul proiqe woij syrodwr s,uoi3ar e Jo aIeys oY) ST u;w:lmto&e:~ -ared 10909s-u01891 ®© JO
T—*uoyyvindog
squvabruisg
T — 7 9WIT) JB PAINSLIW ATk SIO0SSAISaI [y "orel juawkordweun s, uordar e st %290y juwifio)jduwau ) ‘papIodal Pappe anfea s U032 €109 oY)
ur pappe on[es SULIMIORINURUL JO SIRYS OY} SOINSBOUL , ), J6ULLNgoD fnunjy (JOD UoLSe1 oy3 Jo o] oYy st L—%J () ‘UOIJRWIISe oY} Ul 1o pafrerired pue uolyedyoads oYy Ul popniour ore
s[o13u0d Surmorroj oy I, uoryendod jueprsar (840} 91} PUR UWOISAI ® UI - SWOJUT A( SOLIJUNOY) JO UOTPRIYISSe[)) ueq PIIOA {T(0F O} WIOIJ SB - SOIIJUNO0D dWOIU] S[PPINZ§MOT WOI] SUTIRUISLIO
T—# uoryvindo g

Ind)no ISA0 SHUSUIISOAUL [B)0) JO OIfel oY) seinseawr —*tuaju] juawigsaau] uoryendod uorSal [ejoy ul A1unod uSelo) € 0} uolSal © WOIJ SJURISIUS JO SIRYS 9Y) dINsesau

SHULPISI USIOIO0] JO ¥D0IS O} U0aMIdq OIjel 91} SoInseaur B ———— T I3 'G9-GT poSe uorjeindod juopisal [B)0) 9} PUR UOISSI ® Ul SJUSPISAI USIOIOJ JO HD09S 9} Uoam)aq
1—12040, 4noqoT i I—%uoyvindog

orjel oY) SoInseowt —squpabiy - vome[ndod Juopisel 1403 SYY PUR UOIFAI © UL SHUSPISAL USIOIO) JO OIS OY) USOMId] OIFRI 9 SIINSLIUL “tuvabigy €10C PU® 8007 Ud0mIaq
1e0£-10300s-u01301 € ur pekojdwe - seorjuordde pue SIR[[0D ON[] - SIONIOM PO[[ISUN Y} O} - SHIO[D PUE SOAIINIOXO ‘SIOSRURW - SIONIOM PO[[INS O3 JO OIel o} St o[qerrea juopusdop oy,

"uo18a1 Aq pale)snio aIe pur sja¥deIq Ul pade[dsip ale sioile piepuelS ‘T'0>d 4 ‘G0°0>d 4y ‘TO0>A yyx

1112 76°1¢ 861 18°'ST TL1T 78°C¢ €9°07 ce6T 8T'8T PI6T eT'LT G191 1591~
970 STH0 eFF0 Yo ¥9%°0 970 ¥eT0 8GH0 veT0 LE7°0 €70 8TH0 FASREEL Y
L00°0 £00°0 €000 L00°0 L00°0 £00°0 £00°0 L00°0 9000 T00'0 2000 900°0 porenbs-y
6131 6131 61C°T 61C°T 612°T 61C°'T 6121 6131 6131 6131 61C°'T 6121 SUOI}RAIDS( )
[000°0] [000°0] [000°0] [000°0] [000°0] [000°0]

000°0 000°0 0000 0000 0000 0000 subyattoduny
[8ce 0] [02€°0] [8g¢°0] [12€°0] [Lgg0] [02€°0]

61T°0 6zT'0 zTT0 qzT'0 TTT0 gzT'0 T—#ua3uUT Ju2wWIsaaUT
[e<0°0] [250°0] [e50°0] [250°0] [e<0°0] [z50°0]

. . . . . . I=%uoywindog
G80°0~ 980°0~ 680°0- 680°0- G80°0~ G80°0~ SpubiFrg
[vee9] [10z°9] [0L7°9)] [ceL 9]

‘eT- 1= S T- oT- -7 uor3vIndo g

**wwm QT ***ﬂﬁm LT **wa LT **NN% a1 swoous m%EEQSoQECdLESN
[686°7] [v16°7] [L60°¢] [veeg]
. . . . T—%2940, 4nOQDT
*xGSL 0T~ #xv00° €T~ *%x696°CT- %0801~ T spuvabiy
[22G°9] [e7¥9] [029°9] [768°9]
. . . . I—%uoyvindog
*x8C6°CT~ *x1CL 9T~ *x£99°9T- *900V1- Tsquvabuipy
[e1] [11] [01] 6] 8] 2] [9] ] [¥] lg] [e] (1]

SIS - sseuIsnqoy - AJSULIUL [[I¥S U0 uolyerdruawml jo oedwt oy, :6'z0 ORI,

65



‘T — 7 9WI) JB PAINSEIW oIk SI0SSAISaI [V "J D [©10} Ul proliqe wolj syroduwr s,uorSal e Jo aIeys oYy sI msmﬁmw&oagﬁ -ared 10999s-uo01Sa1 ® jo jndjno I1oa0

n T—tu29uU JUWISI2AUT * ndod 3 Axyun 3 3 3 n 177 uonwindog
SYUOUIJSOAUL [B10} JO OIRI O} SOINSLIW e 2 7 ‘uoryendod uorSa1 [e)0) Ul A19UNod USIOIO0] B 01 UOLSDI © WIOI] SJURISIUID JO 9IRYS 9} 9INSLIUT STupiBy

‘T — 7 OWII) )R PaINSeSW dde SI0SSaISal [[y ‘9rel juswAojdwsun s, uoidal e st I~y juswfiojdwau )
{popI0od9l PoppR SN[eA S UOISI [B10) O} Ul Poppe onjea SULINIORINULRW JO SIRYS 9] SoINseou ;m:\ mﬁ:i:@a& nuv Y ‘) uoidal o) Jo 80[ oY) ST T~ (75 :UOIjemI)so
oy} Ul jno pojrerjred pue uolyeoyrads oY) Ul papn[oul aIe s[0Iju0d Surmofo} oy, ‘uorpendod jueplisol [8}0} 9} puR UOIFDI ® Ul - dWODUI AQ SOLIJUNOY) JO UOIYRIYISSER[))
-1 uorvIndo g

Jueq PlIOAN 8T0Z 9} WOIJ SB - SOLIJUNOD SUWIODUT S[PPINZ§MOT] WOIJ SUIPeuISIIO SJUSPISOI USISIO] JO JD09S 9} U9MI9q OIYRI dY) SOINSBOUT — STuDIBIIT
2wWoduUT 2IPPLNTMOT !

'G9-GT poSe uoryendod JuepISeI [©707 Y} PUR TOISAI © UI SJUSPISAI USIOIO] JO ¥D0)S oY) WOMIO( OIYRI Y} SOINSRIU Hlﬂ¥ ‘uoryerndod JuepIsel (009 O} pue

3 3 T—%tuovyvindog
UOLSOI © Ul SIUOPISAI USIDIOJ JO HD03S oY} Usomioq Oljel 97} SoInseawa SIUDIBIY

aN[q - Po[[ISun oY) Jo oSem o8eIoA® oY) 0} - SYIS[D PUR SIAIINDIXS ‘SISeUrU - PI[[Is oY) Jo oSem oSeiese o) Jo o1jel oY) ST [9]-[f] suwnioy ul s[qerrea juspusdsp oY J,
‘U013l Aq pelejsnid ale pur sjoxoelq Ul peAe[dsip are sioie prepuels T'0>d 4 ‘G0°0>d 4x ‘TO0>A 4ux

€107 PUe {00 Usomiaq Ieak-10309s-uordal e ul pasojduwe - sedrjusidde pue sie[jod

A £ A A A A A £ A A £ A IR9A-107098
A £ £ A £ A A A £ A I £ 10109s-U013a1
S100PH POxXI
11°1¢ ¥6'1¢ 861 18°ST TL1T ¥8°2¢ G902 GE6T 8T'ST PT°61 ST'LT g1'91 1599~
910 STH°0 eVF0 raaal 7910 9%°0 570 870 ¥EV°0 LEV0 €70 8TV°0 gy-edys
612°T 612°T 6121 612°T 612°T 61T 6121 6121 6121 6121 6121 6121 SUOIRAIISA ()
[000°0] [000°0] [000°0] [000°0] [000°0] [000°0]
0000 000°0 000°0 000°0 000°0 0000 oudygidodut]
[10Z°0] [66T1°0] [10Z°0] [661°0] [10Z°0] [66T0]
w«xx €470~ wxxLGL0~ *xx68L°0~ wxxLGL 0~ *«xx68L°0~ swoxkxLGL 0~ T=uguy Juawgsaauy
[£20°0] [220°0] [£20°0] [120°0] [€20°0] [230°0]

. . . . . . 1=%uoywindog
G000 9000 700°0 900°0 G00°0 900°0 Spup BTy
[L£9°€] [oeL€] [eT9°€] [96.°¢]

- e . - -1 uopndo g
$QL'T V1T €29°C 1.2°¢ P ——————— TN T T

[cz6°2] [0€0°€] [0£6°2] [950°€]
. . . . T—%20u40,] 4n0qQDT
cvo'e- €LGT- CL8'T- €L9°T- squouab g
[978°¢€] [9g6°¢] [eT8°€] [£00°7]
. . . . 1=%uoywndog
99°C- ¢c0'e €0v'c- 691°C- squnabi
[e1] [11] [oT] 6] [s] 2] 9] <] ¥l lg] [e] [1]

SIS - ssouisnqoy - wnrweld [[I¥s uo uorjeIswwii jo 1oedut oy, :0T'¢O 2[Rl

66



gu0dusy -ared 10309s-uo18a1 e Jo ndino 1eso
T—%woyvindog

SPUSUISIAUT [R)0) JO OIjRI Y[} saanseowr I —Huaguy juswigsaau] ‘uorpendod uordar [ejo} ur A13unod usraI10j © 01 UOISI © WOIJ SJURISIWS JO IRYS Y} dINseaw SqupiBiiag
T — ¢ OWII Je POINSLOU 1B SIOSSIISOI [[Y 0Fel

juewfojdwoun s,uoider e st 1—#270y Juswifiojdwau ) {PoOPI0ddI Poppe dM[eA S,UOISAI [8303 Y3 Ul PAPPE onfes SUMNJORINURUL JO OIRYS S} SOINSBOU | 1 I6ULAnOD [NUD I

{dao wordax oty jo o[ oYy ST I~ (75 :UOIewWIIse 9y} Ul no poafrersred pue uoryesyroads oY) Ul papn[oul aIe s[o1juod Suimof[oj oy ], ‘uorrendod juapisar [€30) oY) pue
UOTSDI & UT - WOIUT AQ SOLIJUNOY) JO UOTPedYIsse[) Yueq PIOA\ 8T0C OU?) WIOIJ SB - SOIIJUNOD SWIOIU] S[PPIN2PMOT TOI} SUIPeuISIIO SJUIPISEI USIOI0] JO }O0IS 97} UsamIaq

‘T — 7 U} Y paInseaw ore s10s501501 [V "JD [@30} Ul PrOIqe WOy s3I0dwWl S,UOISAI @ JO dIeYS AU ST 5ty d

OIYeI 9Y) SoINseIW le E— EMMMNHMMMSQSEE 'g9-¢1 pasSe uoryerndod juapisal €301 9Y) pPue UOISAI © Ul SJUIPISI USIOIO) JO HD0IS 9Y) UMD ORI YY) SOINSBIUI
1—12240, 4noqQoT I—%uoyvindog
uorjendod jueprsar (B0} S} PuUB UOISAI B UI SHUSPISAI USISIOJ JO }O03S S} USAM)S] OIIRI 9} SAINSLaW Sjuvibiy €10C PU® 800g Usemjaq ared

squpuabr g
uo18a1-A19snpur ue UIYm suLly ssoroe ‘[9]-[y] suwnjoo ur ‘wmrwerd (s pue ‘[¢]-[1] suwN[oo ur ‘A}ISULIUI IS OY} JO UOIJRIADD PIePUR)S 9Y) SI d[qeLrea juopusdop o],

"uo1301 Aq poIejsn(d o1e pue sjoxodelq ul pede[dsip are s1011e prepuels T°0>d 4 ‘G0°0>d i ‘TO0>A 4ux

£ £ £ A s A A s A A £ A I189A-109098
£ A A A A A A A A A £ A I10709S-U0IT1
waowﬁm ﬁwuﬁm
£9'81 1461 G6'ST 6L°L1 T6'ST LV 0T €9°61 €z'8T T6'ST T LT veo1 GI'GT 1509~
6210 910 SHH0 TEV0 6770 G9¥°0 £9%°0 zsro 81¥°0 LEV'O gero 1270 zya-eeys
T8I°T T8T°T 81T Z8T°T 81T 81T T8I°T 81T 81T T8I°T T8T'T 81T SUOTJRAISS( ()
[000°0] [000°0] [000°0] [000°0] [000°0] [000°0]
#x000°0 440000 +%000°0 440000 #x000°0 440000 subyaiodui]
[962°0] [F120] [7aL 0] [00£°0] [792°0] [€5L0]
Tvso ) £286°0 9¢¥°0 L9G°0 79%°0 T—Huaguy puswgsaauy
[071°0] leerol  [oeT0] lozro]  [svr0] [6£1°0]
. . . . ) ) T—1uoyvndog
180°0~ €€0°0- 6900~ 710°0- ¥60°0- L€0°0- SpuD BT
[8v6°cs]  [ess1e]  [gee'es]  [89g7L4]
. . . . T—% uorpvIndo g
«0ET'T0T  4ELE'86  «CIT'S6  GLI'66 D TN Y T
lototy]  [2vese]  [stT'Ov]  [g657TH]
. . . . T—172040, 4NOQDT
*879°¢L x0CE'EL *1CC EL L67°€L spuvab
[160°9¢]  [sze'te]l  [1¥¥ec]  [8FeLd]
) . . . T—%uoyvindog
£9L€°86 49816 495076  TE'G6 FIuDIBI
[e1] [11] [o1] 6] 8] 2] [9] lg] [¥] [g] el [1]

QIS - ssouysnqoy] -uotstadsip Ajsuajur (s uo uorpersrurwr jo joedwt oy [, :11°720 °[qel,

67



‘T — 7 W) e PAINSBOW dIR SI0SSOISal [V "J(X) [©10) Ul proiqe wol] sjroduwl s uoised ® Jo aIeys oY) sI usmc\mwso&:ﬁ -ared 10909s-uo18a1 e jo ndno

T—1wuoyvindog
IOAO SHULUIISIAUL 8107} JO OI}RI 1) saInseawl [—*uajuy quawgsaau uoryemndod uordar [ejoy ur A13unod uSeIof ® 03 UOISAI B WOIJ SHURISIWS JO SIRYS 9} 9INSea = —d

spuvnabrwsg
T — 7 oumy
Je POINSBIW dIR SI0SSAISal [y "ojel juemdojduwoun s, uordar & st I—#any quawfiojdwau ) {popPIoIaI pappe anfes s UOISDI [B10) S} Ul POPPeR an[ea SULIMIOBJNUBT JO dIRYS 1)
SOINSBOWL 4 idy J6ULUNOD fruD Py {JD uolSe1 oy Jo Sof oy} st I —47 @/ ‘uolewIIse oys Ul 1o pofeired pue uoryeoynads o1} Ul Papn[oUl d1e s[o1juod Jurmo[[oj oy, ‘uoiendod
JUOPISAI [B)0} [} PUR UOIZSI ® UL - dWODUT AQ SOIIUNO)) JO UOIYedYIsse) ueqg PIOA\ {T0F 9} WOIJ Se - SOIIJUNO0D SUWIOIU] S[PPINZPMOT] TWOI} SUIIRUISIIO SIUSPISAT USTOI0] JO
3009 oYY USOMID( Olel dY) SoINSeaux = uorynindod 'g9-¢T poSe uorjendod JuepIsal [€)0) SY) PuUR UOISAI B Ul SJUSPISAI USIOIO) JO }D0IS YY) USMID] Oljel
’ swoouy 2ypp1yymorSFUPLOLIN . . . . : b [
1—122040, 4noqoT dod 3 3 I—%uoyvindog
oY} seinseawr “srupabipy - Uonemdod Juapisal (30} S1Y) PUL UOLFAI © UL SHUSPISII USIDIO) JO HD0)S Y UISMID(] OFel 9} SIINSeaut Sjuvibie €10T PUB 800F U99M1dq

ared uor8eI-A1psnpul ue UM sway ssoroe ‘[g]-[] suwnjoo ur ‘wnrweid (s pue ‘[¢]-[1] suwnjoo ur ‘AJIsULIUT [[INS 9Y) JO UOIIRIAGD pIepue)s oy} sI o[qeLrea juspuadop oY J,
"uo1801 Aq poIejsn(d o1e pue sjoxpelq ul pede[dsip are s10i11e prepuels T°0>d 4 ‘G0'0>d i ‘TO0>A 4ux

A A £ £ s £ A £ £ A A A I189A-10)098
A A £ £ A A A A A A A A 10309S-U01301
wuﬂu@ﬁm ﬁkuﬁh
€9'81 16T G6'ST 6L L1 T6'ST 470z €9°61 €z'81 T6'GT L1 ¥e91 GT'qT 9509~
6270 9 0 SHH0 H4sall] 6770 G9%°0 £9%°0 9] S1%°0 LEVO GET0 1270 zy-eeys
T8I°T T8I°T T8T°T T8T°T 81T 81T 81T T8T°T 81T 81T T8T'1 T8I°T SUOTJRAIDS( ()
[000°0] [000°0] [000°0] [000°0] [000°0] [000°0]
0 £000°0 0 £000°0 0 %0000 subygitodul]
lov.¢] [089°¢] [aPL€] [889°¢] (17L€] [289°¢]
6T 7~ PITH- SeT'¥- 9zTH- TITH- 6L0'F- T—udgu] JuwWISIAUT
[zov 0] [99€°0] [eTv 0] [zge 0] [127°0] [zL£0]
. . . . ) . T—% uorpvIndo g
L16°0- £€°0- LLV0" 9620~ £G°0- 8€€°0- Spup BT
[ergcotr]  [gee96]  [ozLT0T]  [610°60T]
-7 ©023D)Ndo J
«LE0'SST  4929°69T  FOV'99T  €TT'ISIT ool o1 rumor STEPIBIIT
62v62]  [68zcL]  [eLv9L] 6oL 18]
. . . . T—220404 4NOQDT
*xG19°6ET *vG0°9CT 89°¢C1 LVET “Srupabiy
[etoLot]  [921°96]  [#99°101]  [206°60T]
) . . . T—%uoyvindog
9GS IS8T L6 19T  ¥.L8'8ST G69FLT FIuDIBI
[e1] [11] [oT] (6] [s] 2] [9] g] [¥] ] [e] 1]

QST - ssouysnqoy] -uotsiadstp wnrwead [[iys uo uorjeisiuwr jo joedut oy ], :Z1°¢O 2[RI

68



drdauodwy -ared 10900s-uoi3e1 ' jo yndino 1onro

2uDYG
_ T—%*uoyvindog
SJUSUIISOAUL R0} JO OIpel 9Y) saansesawl [—*uagug juawisaau] ‘uoljeindod uoidal [ejo) Ul A13UNOD USIOIOJ ©® O} UOISSI ® WO SJURISIWS JO IRYS S} 9INSeaut SrubabTwa

T — 7 OWI} JB POINSLIW dIR SIOSSOIZAI [
‘o7el juewrfojdweun s uoidal e st 1%y quawfiojdwau ) ‘PopPIOdSI PappR ON[RA S UOISI [R)0] 8} Ul POPPR SN[eA SULINJORJNURW JO dIRYS ) SOINSBOWL msh@\%%ﬁ?ﬁ@@kﬁﬁ@\é
‘d D uoide1 oYy Jo S0[ oY} ST L~y (75 :uorjew}se o)} ul no pofrerjred pur uoreoyoeds oY) Ul PopNoul o1e S[OIjU0d SUIMO[[o] oy, ‘uorpeindod juepisel [Bj0} 9Y) pur UOISoT
® Ul - Wwodul £q SOLIjUNO)) JO UOIIROYISSR]) YuRy P[IOA {T(0Z OY) WOIJ Se - SOLIJUNO0d 9WOodU] S[PPIJAZ9MOT] WOl SUIRUISIIO SJUSPISaL USIOIO0] JO D01S 93 UsamIdq OljRl oY)}
-7 uo13vIndo g T—%2040 4NOQDT

squoabpy

‘ddD 1e107 ul preoIlqe woij syroduwr s, UoISaI © Jo aIeys oY} SI

soInseawr sruparyy G9-GT Pose uorendod Juaprsa 1101 S} PUE UOISHI B UL SJUSPISAT USIOIO] JO D0IS O} UMD OIFel S} SAINSeaw

2UWODUT 2]PPLINZ9MOT

‘uorpendod JuepISal [B10) S} PUR UOISDI © Ul SIULPISOI USISI0] JO ¥D09S 91} UsaM)a( OIFRI 91} SoInseall le§ *€107 PUe {00 Usomiaq Ieaf-10309s-U0I3a1 © Ul pakojdurs
- soorjueadde pue SIe[[0d ON[q - PO[INSUN oY} JO AY[Iqe 9FLIOA® O} 03 - SHIO[D PUR SOAIPNOOXO ‘SIOTRURUI - PO[INS oY} AII[Iqe oFeIoAr oY} JO O1YRl Y3 SI o[qrlIea juopusdop oy T,
‘uoi8ex Aq perejsnid oIe pur sjespelq ul poke[dsip are sioire prepuels ‘T0>d 4 ‘G00>d i TO0>A 4ux

A A £ £ A A £ s A A A s I189A-107008
£ £ £ £ £ £ A £ £ £ A A 10909S-U01301
8300 POXI
G9'9T ¥QLT T6°9T 8L°GT g8'9T ¥e'ST GG LT $1°9T 6071 TT°GT LV¥I 8T'€T 9809
LOV'0 9g¥°0 tad] 70 TEV0 6770 STV°0 vEV'0 L6E°0 LI70 9TV°0 66€°0 zy-eoys
€60°T €60°T €60°T €60°T €60°'T €60°T €60°'T €60°T €60°T €60°T €60°T €60°'T SUOT}RAIISAQ
[000°0] [000°0] [000°0] [000°0] [000°0] [000°0]
0000 0000 0000 0000 000°0 000°0 sutyattodut]
[0%5°0] [952°0] [L£T°0] [e5z°0] [8€2°0] [esz 0]
#4979°0- ++GT19°0- #4679°0- #%GT9°0" +4679°0- +%819°0- T—tudgu | Judwgsaau]
[0€0°0] (620°0] [0€0°0] [620°0] [0€0°0] [620°0]

. . . . . T—1wouyv)ndo g
800°0 z00'0 900°0 0 600°0 2000 STuDIbTw
[862°7] [ve17] [92¢°7] (820°F]

chl ‘oo cou co_ -1 uorgvindo g
**@QN m **Oﬂw w *MN@ w **OHw w swoous w%ﬁwgﬁzg‘umwﬁdkmﬁg
[voz-¢€] [90T°€] [Teg¢l [eco'€]
. . . . T—1720404 4NOQDT
**NND N.l %*M@@ 9- *MD% 9- **@@@ 9- 3
7127l (0107 [0zg7] [c20°7]
. . . . I=%uoywindog
%8916 448198~ *6GL°8- *%699°8- Sjuvibiy
[e1] [11] [o1] 6] (8] (2] [9] gl i gl [e] (1]

SIS - ssouIsnqOY - POTIIYS

o3 JO A[IqR dAIYR[OI O} UO UomRISIUIIL Jo Jordut ST, (€170 OIqRL

69



‘T — 7w je
paInseaw a1k SI0SS9IS9I [V "d(5) [®10} Ul proigqe wolf sproduwl s,UO0ISal ® JO oIels oY) ST mgm:\m.f8&5~ -ared 10309s-U0IS01 ® JO JNAINO ISAO SJUSUWIISOAUL [R10)

1—13 . dod 3 £ g 3 3 T—%uovindog
JO or1jer oY) soanseawx UIU [ JUWIS20U ] "uolye[ndod uolsald [ej0) Ul AIJUNOD USIDIO0) B O} UOLsSI ® WOIJ SjuRISIWIS JO 9IRYS 9} odnseold SquDLbIT

‘T — 7 W) Je POINSBOW 9IR SIOSSOIZal [y "9jel juswdojdueun
s.uo18e1 ® st 1—#gpy Juawifiojdwau ) {PaPIOdDI Pappe onfeA SUOISAI T304 S} Ul PAPPE anfes SULMIORINURUI JO SIRYS Y} SOINSROUL | 1, ¢ mm:.i:ﬁ:u% nu p\r
‘dH uorda1 oY) Jo 30[ oY) SI T (75 :uoljewIIse ayj ul Ino pofenied pue uoneoyads oY) Ul popnoul aIe s[0Ijuod Juimol[oj oy J, ‘uorpendod juepisal
[®107 83 pUR UOLSAI ® UL - WOOUI A SOLITUNOY) JO UOIJROYISSR[)) URY P[IOA\ 810 O3 WO SB - SOLIJUNO0D 9WOOU] S[PPINZ§MOT WOJ SUIRUISIIO STUSPISAT

T—% uorpvindo g
uSI910] JO JD0)S O} UMD OTJRI B} SOINSBIUL

'G9-GT pade uoryendod juspisal [R10) 9} pPUR UOISLI B Ul SHUSPISSI USISI0]
swoous 21pp1pzgmorSFUOLBLN . . - . : :

JO ¥D03s |Y) UeM)9(] OIIRI ST} SOINSLIUT alﬁi ‘uorpendod Juepisal (€07 8} PUR UOIFAI ® Ul SJUSPISSI USFIBI0] JO }D0IS oY) UeMm)aq OIjRl 1)
T—*%wuoyvindo g .

squoabr
[enpisax aeIoar oY) 0} - SISO PUR SIAIINIOXS ‘SIofeueul - PI[[Is oY) Jo aSem (LI[Iqe oY) JO JoU) [enplsal o9feloAr 91} Olpel 9y} SI d[qeLres juopusdop oy J,

o181 Aq poIejsnid oIe pur sjospelq ul pode[dsip are soie prepuels T°0>d 4 ‘G00>d i ‘TO0>A 4ux

saInseout "'€10¢ Pue 8007 U9om)aq Iea-10909s-uordal & ur pakojduwe - seorjuardde pue srefjod anyq - pa[[ysun ayjy jo (L[iqe oYy jo j0u) oSem

A A £ A A £ s A A s A K Ie9A-101098
A A A A A A A A A A A A 10309S-U01301
maowﬁm _uwuﬁ,mﬁ

G9'9T FCLT  T69T  8LGT 68'9T PZ8T  GgLT FIOT 6071 ST LPPT STET 1803-
L0%°0 9z¥'0  STF0 70 TeF0 6770  S¥F0  ¥EF0 16€°0 LIF'0 9IF'0  66€0 @SREEL
€60°'T €60‘T  €60'T  €60°'T €60°T €60°T  €60°T  €60°T €60°T €60°T  €60°T  €60°T SUOTYRATDS( O
[000-0]  [000°0] [000°0]  [000°0] [0000]  [000°0]

0 0 0000 0000 0000 0000 sunyarsodut]
[ove0] [Fze o] [6e¢0] [zze 0] [1ve-0] [gze 0]
€LT0 ¥8T°0 GLT0 G810 GLT0 981°0 T=Iuggu ] JuauWsaAU]
[e20°0] [610°0]  [€20°0] [610°0]  [€g0°0] [610°0]

. i . . . . T—7 uo13vINdo g
L10°0- ¥10°0-  GTI0°0- €10°0-  8T0°0- G10°0- Spup BT
[coow] [evov] [LeT¥]  [0607]

. . . . -7 uoryvIndo g
**NN% 8 *@NN L *ﬂ@m‘ L *Nmﬂ 8 swoour u:%:)?wﬁodwwﬁ@&m;,N
l6zoel  [6L0¢] [tpre]  [orT€l

. . . . H‘w MULQR& LﬁQQE\N
#+IE7'0  4GT6'C  4096'S %1629 —STupaBI

6vee]l [eL6€]  [es0¥] [0V
. . . . T—%wuoyvindog
#+L8E'8  4OTOL  4T99°L  4IST'S SuDdBiT

[e1] [11] [oT] [6] 8] [2] [9] [g] [¥] €] 2] [1]

GTST - sseulsnqoy - AJ[Iqe o1} Jo Jou 9Fem dAIR[I Y[} U0 uorjeISrwil jo joedwt oy, F1 ¢O °[qRI,

70



T—1
ouIl} Je PaInseow ore s10ss01891 [y "J(D [830% Ul proiqe woy spiodul s,uoiSel © Jo oIeys oy3 st 5 J, Jasodw] “ared 10300s-uorgol e Jo Indino I9A0 SJUOWIJSOAUI
T—1wuouyvindog

squvabrunsy
T — 7 W) Je PIINSeOU oIk SI0SsaISal [y "ojel juawkojduweun s uoial e st 11920y juswfio)jduwion ) {popIOIdI POPPeR aN[eA S UOISI
[®307 93} Ul Poppe anfes SULINIORJNUEW JO dIRYS 9Y) SOINSBOUL msmﬂﬂmm:ﬁ@wus%ﬁzsﬁx ‘@D uotdax a1y Jo Sof o) ST I~ (7£H :UOIIRWI}SS 9} UI JNo paf[eryred pue
uorjeoyads o} Ul PApPN[OUI a1k S[0Iju0d Suimol[oj o], ‘uoryendod jusapisal [e)0} ) pue UoISaI © Ul - YT0Z [(TIAA U} WOIJ Se - SOLIJUNOD SWODU] S[PPIAZMOT]
-7 uoryvIndo g

109} JO orjel oY) seanseaw [—tuaguy juswigsaau] -uoryerndod uordar [ejo} Ul A13UN0d USBIOJ B 0} UWOISAI © WOIJ SHURISIWS JO SIRYS I} SINSBOUI

w0y SUrjeuISIIO SYUSPISAT USIBIOf JO JD09S Y} UAIMId( OIpel 1) SINSseau paSe uoryendod jueprsar €109 oY) pue uoI3aI ©

swoou] opppepysymon S FUPIBIINT G9-GT

TT12240d SBOIYT . yopqeindod JuopIsel [R10) 9Y) PUE UOISHI € UI SHUSPISAT USIOIO) JO YDO0IS Y[} UIMIOq

ul sjuapIisal QMHQMOM JO 3}D03s 97} Uoomjoq Oljel ay) solnseotx STuDLBI Y

T—1woyvindog
oTyel o} SOINSBOUT oy €10C PUR 8007 U99M19( IedA-I0909S-UOISOT € Ul SISYIOM DI[[ISUN I0j pondurod oreys owes oy} PUe dINUSY JO SIEdk 0M) UET[}

SSO[ Y}IM SIONIOM POI[INS Pally N«sz 2309 973} I9AO 10RIUOD JUIUIRI) UIIS)-POXI] B UO SIOYIOM PO[[INS JO 9IRYS o1} US0M)D(] 9OUSISHIP oY) ST o[qerrea juspuadop o1,
‘w0181 Aq pelejsnid oIe pur sjospeIq Ul pee[dsip are sroire prepuels T°0>d 4 ‘G60°0>d i ‘TO0>A 4ux

£ A A A A A A A L K s K IB9A-107008
A A A A A A A A A A A A 10109s-U013a1
SO0 POXI]
G60°LT 1€6°L1 989'FT  LE£9'€T  161'ST 1€°61 176'ST  OLV'PT  SISTI 69°GT 9,21 GLO'TT 1599~
G8¢°0 L0770 $6£°0 8L€°0 1170 iZsall] 8T¥°0 €070 TLE0 86£°0 18€°0 z9€°0 zy-eeys
€88 €88 €88 €88 €88 €88 €88 €88 €88 €88 €88 €88 SUOTYRAIS O
[000°0] [000°0] [000°0] [000°0] [0000]  [000°0]
000°0 000°0 000°0 000°0 000°0 000°0 oubygidodut]
[F1e-0] [T1€°0] [F1e-0] [T1€°0] [eT1g°0] [T1E°0]
Ve o 162°0 6£2°0 6720 8€T°0 L¥e0 T—luagu] Juwgsaauf
[9g0°0] [eeo0]  [9g2070] [eeo0]  [9g2070] [g€0°0]

. T—%uoyyvindo g
100°0- $00'0- 1000~ G00°0- 100°0 £00°0- SpUDABIT
losre]l  [rece]l  [esee]l  [LpLel

. . . -7 20110 )ndo J
«0L0°L- wxOLV L~ %681 L- 97V L- swoour m%ﬁvgdﬁoq@“:dsmsz
[teeel  [eere]l  [oere]  [1987€]
. . . . T—72040, 4NOQDT
*ﬂoﬂ G- **NM..N I *hwﬂ G- *mmw G- sqauDubpy
[evse]  [6Ls€]  [99g€]  [twee]
. . . . T=%uonvindo g
%940°L- *GIV' L~ xC60°L- *V8E L~ SupiBIT
[e1] [11] [oT] [6] [s] 2] [9] lg] [7] l¢] 2] [1]

GTST - SSoUISNOY - POY[S Y} JO SUIULIOS SATJR[OI 9} UO UorjeISTUIMI Jo Joeduul o], :GT'Z0 9[qeL

71



country shares and initial location characteristics for the top 5 migration origins in our
data to inspect whether these shares are correlated with factors that predict changes of
our dependent variables. Given the paucity of observations, we use the randomisation
inference procedure proposed by |[Young (2018]) to test the statistical significance of the
initial conditions. Estimation results from the randomisation procedure are reported in
Table [03.1], while Table reports for each equation and coefficient the minimum,
maximum and randomised c- and t- p-values stemming from 1000 iterationsP% The
Table also reports randomisation-c and -t p-values for the joint-test of the significance of
treatment measures in each equation and in the experiment as a whole.

In all cases, the share of the top 5 countries of origin is not significantly correlated with
any of the relevant initial conditions which may predict innovations in the skill intensity
or the skill premium.

To further test the validity of our IV strategy and account for the potential finite sample
bias of the 2SLS using all the shares as instruments, we present in Table three alter-
native estimators which supposedly have better properties with many instruments: the
modified bias corrected 2SLS (MBTSLS), the Limited Information Maximum Likelihood
(LIML) estimator and the estimator proposed by [Hausman et al. (2012). Apart from
the HFUL estimator, results are quite similar and the overidentification test of the 2SLS
with all the shares as instruments fails to reject the null. Figure further confirms
the view emerging from the overidentified 2SLS as the estimated beta are quite similar

across countries.

26 As reported by [Young| (2018)) , randomisation-c corresponds to bootstrap tests which use the distri-
bution of bootstrapped coefficients to calculate the covariance matrix.
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Table O3.1: Relationship between origin country shares and local characteristics

] 2] 5] ] B]
Romania  Albania  China  Morocco  Ukraine

Unemployment Rate 0.009* 0.004 0.008 0.007 0.007
[0.005] [0.004] [0.007] [0.005] [0.005]

Per Capita Income -0.002 -0.010 -0.074 0.051 0.002
[0.115] [0.099] [0.164] [0.118] [0.102]

Share of Manufacturing Value Added 0.012 -0.037 -0.563 -0.249 0.325
[0.560] [0.474] [0.848] [0.587] [0.361]

Secondary School Enrollment Rate 0.000 0.000 0.002 0.003 -0.001
[0.002] [0.002] [0.004] [0.002] [0.001]

Labour Productivity in Manufacturing 0.001 0.001 0.002 0.000 0.001
[0.003] [0.002] [0.003] [0.002] [0.002]

Trade Openness 0.001 0.002 0.002 0.002 0.001
[0.002] [0.002]  [0.003] [0.002]  [0.002]

Patents per 1000 Inhab. 0.000 0.000 0.001 0.000 -0.001
[0.001] [0.001] [0.001] [0.001] [0.001]

Constant -0.157 -0.136 -0.569 -0.044 -0.063
[0.596] [0.510] [0.843] [0.580] [0.523]

Observations 20 20 20 20 20

R-squared 0.423 0.165 0.276 0.241 0.406

Notes: Each column reports results of a single regression of a 1994 origin country share on 1994
region characteristics. The data source of local initial condition is Istat. Standard errors in brackets.

Figure O3.1: Heterogeneity of [
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Notes: This figure plots the relationship between each instruments’ 3y, first-stage F-statistics, and the Rotemberg weights. Each point is

a separate instrument’s estimates (country share). The figure plots the estimated 5k for each instrument on the y-axis and the estimated
first-stage F-statistic on the x-axis. The size of the points are scaled by the magnitude of the Rotemberg weights. The horizontal dashed
line is plotted at the value of the overall Bk reported in the second column in the 2SLS (Bartik) row in Table The figure excludes

instruments with first-stage F-statistics below 10.
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Table O3.2: Relationship between origin country shares and local characteristics

min-c pvalue max-c pvalue rand-c pvalue min-t pvalue max-t pvalue rand-t pvalue iterations
Romania
Unemployment Rate 0.253 0.254 0.254 0.33 0.331 0.331 1000
Per Capita Income 0.19 0.191 0.191 0.426 0.427 0.426 1000
Share of Manufacturing Value Added 0.641 0.642 0.642 0.678 0.679 0.679 1000
Secondary School Enrollment Rate 0.555 0.556 0.556 0.636 0.637 0.637 1000
Labour Productivity in Manufacturing 0.311 0.312 0.311 0.241 0.242 0.242 1000
Trade Openness 0.501 0.502 0.502 0.286 0.287 0.286 1000
Patents per 1000 Inhab 0.789 0.79 0.789 0.742 0.743 0.742 1000
Joint Tests 0.651 0.652 0.652 0.588 0.589 0.589 1000
Westfall-Young multiple testing 0.678 0.679 0.679 0.691 0.692 0.692 1000
Albania
Unemployment Rate 0.679 0.68 0.68 0.651 0.652 0.652 1000
Per Capita Income 0.572 0.573 0.573 0.597 0.598 0.598 1000
Share of Manufacturing Value Added 0.913 0.914 0.914 0.899 0.9 0.9 1000
Secondary School Enrollment Rate 0.587 0.588 0.588 0.624 0.625 0.625 1000
Labour Productivity in Manufacturing 0.364 0.365 0.364 0.266 0.267 0.267 1000
Trade Openness 0.573 0.574 0.574 0.285 0.286 0.285 1000
Patents per 1000 Inhab 0.517 0.518 0.518 0.302 0.303 0.302 1000
Joint Tests 0.413 0.414 0.413 0.336 0.337 0.336 1000
Westfall-Young multiple testing 0.923 0.924 0.924 0.772 0.773 0.773 1000
Cina
Unemployment Rate 0.617 0.618 0.618 0.501 0.502 0.502 1000
Per Capita Income 0.371 0.372 0.372 0.38 0.381 0.381 1000
Share of Manufacturing Value Added 0.622 0.623 0.623 0.503 0.504 0.504 1000
Secondary School Enrollment Rate 0.683 0.684 0.684 0.688 0.689 0.689 1000
Labour Productivity in Manufacturing 0.43 0.431 0.43 0.264 0.265 0.265 1000
Trade Openness 0.365 0.366 0.365 0.27 0.271 0.27 1000
Patents per 1000 Inhab 0.82 0.821 0.82 0.828 0.829 0.828 1000
Joint Tests 0.292 0.293 0.292 0.458 0.459 0.458 1000
Westfall-Young multiple testing 0.909 0.91 0.91 0.735 0.736 0.736 1000
Morocco
Unemployment Rate 0.506 0.507 0.507 0.243 0.244 0.244 1000
Per Capita Income 0.573 0.574 0.574 0.472 0.473 0.472 1000
Share of Manufacturing Value Added 0.922 0.923 0.923 0.852 0.853 0.853 1000
Secondary School Enrollment Rate 0.389 0.39 0.389 0.191 0.192 0.191 1000
Labour Productivity in Manufacturing 0.375 0.376 0.375 0.205 0.206 0.206 1000
Trade Openness 0.767 0.768 0.768 0.48 0.481 0.48 1000
Patents per 1000 Inhab 0.096 0.097 0.096 0.013 0.014 0.013 1000
Joint Tests 0.018 0.019 0.018 0.11 0.111 0.11 1000
Westfall-Young multiple testing 0.429 0.43 0.429 0.072 0.073 0.073 1000
Ukraine
Unemployment Rate 0.295 0.296 0.296 0.464 0.465 0.465 1000
Per Capita Income 0.202 0.203 0.203 0.461 0.462 0.461 1000
Share of Manufacturing Value Added 0.593 0.594 0.594 0.593 0.594 0.594 1000
Secondary School Enrollment Rate 0.092 0.093 0.093 0.105 0.106 0.106 1000
Labour Productivity in Manufacturing 0.36 0.361 0.36 0.378 0.379 0.378 1000
Trade Openness 0.872 0.873 0.872 0.827 0.828 0.827 1000
Patents per 1000 Inhab 0.433 0.434 0.433 0.259 0.26 0.259 1000
Joint Tests 0.323 0.324 0.323 0.264 0.265 0.264 1000
Westfall-Young multiple testing 0.42 0.421 0.42 0.419 0.42 0.419 1000

Notes: the data source of local initial condition is Istat. Standard errors in brackets.
This set of results is obtained through the use of the Stata command randcmd
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Table 03.3: OLS and IV Estimates

(1] 2] (3] (4]
OLS 1491 -10.323  [0.022]
(1.203)  (6.051)
2SLS (Bartik) 1.636  -16.728  [0.056]
[1.048]  [9.603]
2SLS 1494  -10.324  [0.019]  92.260
[1.030]  [5.027] [0.385]
MBTSLS 1.495  -10.324  [0.019)]
[1.031]  [5.017]
LIML 1.495  -10.324 [0.023]  87.766
(1.317)  (5.273) (0.517]
HFUL -9.804 7.828  [0.931] 142.351
(203.820)  (0.553) [0.000]

Notes: This table reports a variety of estimates of the co-
efficient on immigrants share. The regressions are at the
region-industry-year level for the 2008-2013 period. Column
[1] does not contain controls, while column [2] does and in
this case OLS and 2SLS rows refer to the first column of
Tables @ and [1} respectively. The controls are the follow-
ing contemporaneous characteristics included in each spec-
ification: GDP;_; is the log of the region GDP in ¢ — 1.
Manufacturingf_h{”“E measures the share of manufacturing
value added in the total region’s value added recorded in t —1.
Unemployment Rate;_1 is a region’s unemployment rate in
t — 1. The 2SLS (Bartik) row uses the shift-share instrument
of equation The 2SLS row uses each origin country share
separately as instruments. The MBTSLS row uses the esti-
mator of Anatolyev (2013) and Kolesér et al. (2015) with
the same set of instruments. The LIML row shows estimates
using the limited information maximum likelihood estimator
with the same set of instruments. Finally, the HFUL row uses
the HFUL estimator of Hausman et al. (2012) with the same
set of instruments. The J-statistic for HFUL comes from
Chao et al. (2014). Standard errors are in parentheses and
are constructed by bootstrap over regions. In Column [3] is
the p-value for the equality of coefficients that compares the
adjacent columns with and without controls. Column [4] dis-
plays the test for the over-identifying restrictions. P-values
are in brackets.
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Table O3.4: Summary of Rotemberg Weights

Panel A: Correlations of Country Aggregates
ay 9k Bk Fy, Var(zy)

ag 1
Ik 0.910 1
B -0.023  -0.011 1
Fy 0.274 0.257 -0.049 1
Var(zr) -0.054 -0.085 -0.348 -0.145 1
Panel B: Variation across years in oy

Sum Mean
2008 -2.833 -0.016
2009 -0.376 -0.002
2010 1.557 0.009
2011 3.256 0.019
2012 -1.048 -0.006
2013 0.444 0.003
Panel C: Top 5 Rotemberg weight countries

Ay 9k Bk
ROU 0.293 1600629  -23.558
MAR 0.061  808238.6  -1.021
ALB 0.040 880503 -18.754
CHN 0.064 371416.1  -35.223
UKR 0.083  327855.9  -6.703

Notes: This table reports statistics about the Rotemberg
weights, which are all positive in this application. Panel A
reports correlations between the weights ( o® ), the national
component of growth ( gx ), the just-identified coefficient esti-
mates ( 5*), the first- stage F- statistics ( F*), and the variation
in the origin country shares across locations (var(zg)). Panel B
shows the variation of Rotemberg weights across years. Panel
C reports the top five origin countries according to the Rotem-
berg weights. The gi is the immigration share from 2008 to
2013, B* is the coefficient from the just-identified regression.
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