N6 BANCA D'ITALIA

M EUROSISTEMA

Temi di Discussione

January 2012

(Working Papers)

Welcome to the machine: firms’ reaction
to low-skilled immigration

by Antonio Accetturo, Matteo Bugamelli and Andrea Lamorgese

Number

846






B BANCA D’ITALIA

EUROSISTEMA

Temi di discussione
(Working papers)

Welcome to the machine: firms’ reaction

to low-skilled immigration

by Antonio Accetturo, Matteo Bugamelli and Andrea Lamorgese

Number 846 - January 2012



The purpose of the Temi di discussione series is to promote the circulation of working
papers prepared within the Bank of Italy or presented in Bank seminars by outside
economists with the aim of stimulating comments and suggestions.

The views expressed in the articles are those of the authors and do not involve the
responsibility of the Bank.

Editorial Board: S1LVIA MAGRI, MASSIMO SBRACIA, LUISA CARPINELLI, EMANUELA CIAPANNA,
FRANCESCO D’AMURI, ALESSANDRO NOTARPIETRO, PIETRO RizzA, CONCETTA RONDINELLI,
TizIANO ROPELE, ANDREA SILVESTRINI, GIORDANO ZEVI.

Editorial Assistants: ROBERTO MARANO, NICOLETTA OLIVANTI.



WELCOME TO THE MACHINE: FIRMS REACTION
TO LOW-SKILLED IMMIGRATION

by Antonio Accetturo*, Matteo Bugamelli* and Andrea Lamorgese*

Abstract

We assess the impact of low-skilled immigration on capital intensity. We first present
amodel characterized by frictions in the labor market and firms' asymmetric information on
workers' skills and show that firms can react to the immigration-induced reduction of their
workforce's skill level by increasing the capital-labor ratio. We test the predictions of the
model on a sample of Italian manufacturing firms over the period 1996-2007, finding that
increased immigration of low-skilled workers from developing countries, measured at the
provincial level and instrumented with pre-existing enclaves of immigrants and network
effects, raises capital intensity. In line with the predictions of the theoretical model, the
impact of immigration, which is quite robust across empirical specifications, is stronger for
larger firms and in skill-intensive sectors.

JEL Classification: E22, J61, O33.
Keywor ds. capital intensity, low-skilled migration, firm heterogeneity.
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1 Introduction !

In the last twenty years the rapid growth of world population, the persistence of
wide gaps in income, diverging population trends, and exceptional geo-political
changes have led to a huge increase in the number of migrants from the developing
and emerging to the advanced economies. These inflows have raised concerns in
host economies, ranging from a worsening of labor market conditions for natives to
changes in the productive and technological structure, from increased crime rates
to deteriorating public finances. The attention paid to this topic by the economic
literature has consequently grown fast (Borjas, 1994).

This paper focuses on the impact of low-skilled immigration on capital intensity
from both a theoretical and empirical perspective. Through a theoretical model
based on workers’ skill heterogeneity and imperfect labor markets, we set the stage
to study the link between an inflow of low-skilled immigrants and firms’ optimal
choices in terms of technology and productive factors. The model is a closed-
economy version of Helpman et al. (2010), which we generalize to a two-factor
(capital and blue-collar workers) production function. The key features are: i)
workers are heterogeneous in terms of skills, firms in terms of level of demand;
ii) firms have imperfect information on workers’ skill and employ workers through
a costly process of search and screening; iii) immigrants have, on average, lower
abilities and fewer outside options than natives. In this model an increase in the
share of immigrants in a firm’s labor force reduces, ex ante, its average productivity
and wages paid. Facing these changes, firms re-optimize their factor mix and may
change their degree of capital intensity in a direction that depends on the parameter

values; in particular, there is a range of parameters, which appears to be more likely
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in Italy, where the greater downward rigidity of wages with respect to productivity
makes labor relatively more expensive than capital, thus inducing firms to adopt
more capital-intensive technology. As a result, an increase in low-skilled immigration
may end up raising the capital-labor ratio.

The theoretical model is then tested on a dataset that combines very detailed
data on Italian manufacturing firms with provincial data on immigrants by country
of origin. The analysis, covering 1996-2007, includes the recent phase of rapid
acceleration of low-skilled immigration. Just to give some numbers, in 2008 there
were 3.4 million resident foreigners, about 6 per cent of the total population, against
less than half that share in 2003, and just 1 per cent in 1991. The immigrants are
mostly from the developing and emerging countries and are relatively young and
low-skilled (Bank of Italy, 2009).

In the empirical specification we relate firm-level changes in capital intensity
to province-level changes in the immigrant population from 20 emerging and de-
veloping countries. We address potential endogeneity biases in immigration flows
using an instrument based on the tendency of immigrants to move to pre-existing
enclaves, as in Altonji and Card (1991), Saiz (2007), and Card (2007). We control
for firm fixed effects and other time-varying firm-level variables that are related to
the choice of capital and labor.

We find a positive causal effect of low-skilled immigration on capital intensity,
that is quite stable and robust across empirical specifications. In line with the
main predictions of the theoretical model, we find that the impact is stronger on
firms with higher job turnover, on larger firms, and in sectors where the degree of
complementarity across workers is higher.

The empirical literature on the effects of immigration on the host economy is
extremely rich but is concerned primarily with the labor market outcomes of na-
tives.2 This paper relates to a more recent stream of literature aimed at assessing

how immigration affects a country’s productive structure. The thesis is that an

2In such areas as employment, wages and type of occupations (or tasks), Okkerse (2008) provides
a survey of the labor market effects of immigration.



exogenous immigration-induced increase in the availability of low-skilled workers
may cause a shift toward low-skill tasks and activities. In this strand of literature
it is useful to distinguish papers that only look at recomposition within the labor
force from those, like ours, that consider more than one input and extend the focus
to capital and technology. Among the former, Lewis (2004) and Card and Lewis
(2007) show that most of the increase in the relative supply of low-skilled labor in-
duced by low-skilled Mexican immigration to the US has been absorbed by changes
in skill intensity within narrowly defined industries; that is, the adjustment has not
occurred through a change in sectoral specialization, as the Heckscher-Ohlin model
would predict but rather within sectors, either across or within firms. Accord-
ing to Gandal et al. (2004), the high-skilled Russian immigration to Israel had an
analogous effect, but of opposite sign, with a shift toward more skill-intensive pro-
duction. On the basis of a German matched employer-employee dataset, Dustmann
and Glitz (2007) suggest that the technological adjustment is due to the within-firm
component: factor intensities shift toward relatively more intense use of low-skilled
workers.

With a focus on capital and technology, Peri (2009) uses the large variation in
the inflow of immigrants across US states and finds that immigration causes an
increase in total factor productivity and a decrease in skill intensity. He finds no
significant effect on capital intensity, measured by the ratio of capital to output. For
US manufacturing plants Lewis (2011) shows that an increase in the share of high-
school dropouts relative to high-school graduates induced by immigration in some
metropolitan area slows the adoption of automation technologies and decreases the
growth of capital-labor and capital-output ratios.

Our paper is quite close to Lewis (2011), but with two significant differences. In
the theoretical sphere we have a more general setting, with imperfect labor market
and heterogeneous workers, thus generating a more complex set of results. Our
empirical exercise has a different focus, since rather than assess the consequences

of the increased availability of unskilled workers we estimate the impact on the



capital-labor ratio of the ethnic composition of the blue-collar workforce, which in
turn affects average skills.

The remainder of the paper is organized as follows. In the next section we present
the theoretical model; then we describe the empirical specification (section 3), and

the data (section 4). Section 5 presents the results, and section 6 concludes.

2 The theoretical model

In this section we present a theoretical model offering both a conceptual framework
within which to analyze the relationship between immigration and capital intensity
and theoretical guidance to the empirical analysis. The model is a closed economy
version of Helpman et al. (2010), which we generalize to a two-factor production
function. It analyzes the impact of immigration on the capital-labor ratio in a labor
market characterized by asymmetric information. More specifically, we assume that
workers’ abilities are heterogeneous but not directly observable by firms. Firms can
pay to screen workers and get an imprecise signal on a worker’s ex-post match-
specific heterogeneous ability and thus improve the composition of their workforce
and their productivity. Since immigrants are assumed to be, on average, less skilled
than natives, firms facing a larger share of immigrants in their local labor market
tend to have lower productivity. From a firm’s perspective, this “negative” effect of
immigration can be balanced by lower labor costs, as immigrants have fewer outside
options and therefore are paid lower wages. Thus immigration, through the effects
on productivity and wages, ends up affecting a firm’s optimal decision on capital

intensity.

2.1 Market demand and technology

Suppose that each firm i faces a fixed demand D; randomly drawn from a generic
continuous distribution g(D). We identify firms by the realization of their demand,
and suppress the index 4 in what follows.

In order to meet demand, a firm produces using capital (K) and production



workers (L). Since our focus is on low-skilled immigration from less developed
countries, and, according to the Italian Labor Force survey, 90 percent of foreigners
in Italian manufacturing are blue-collar workers, we simplify by not considering
white-collar workers in the production process.?

We combine capital and (blue-collar) labor through a CES constant-return-to-
scale production function of the following type:

v = K - | 1)
where o > 1 is the elasticity of substitution between capital and labor, and v cap-
tures the degree of capital intensity of the production process. Notice that workers
are complementary; that is, the average skill of blue-collar workers (a) affects labor

productivity proportionally, and « > 1 measures the degree of complementarity.

2.2 Labor market

The labor market part of the model builds on the recent contribution by Helpman
et al. (2010). We assume an imperfectly functioning labor market where workers
have heterogeneous abilities (a) that are unobservable to the firms, hiring occurs
via costly search and screening, and wages are set through bargaining between
each worker and each firm. A worker’s ability is ex-ante unobservable to the firm,
since it is assumed to be relation-specific; in other words, we assume that previous
matches between a worker and other firms are uninformative about that worker’s
productivity in any current or future match. However, firms can pay for a screening
technology to get (ex-ante) a signal on a worker’s match-specific ability. We assume
that the screening cost is fixed, equal to fg, and the signal is imprecise in the
sense that firms can only detect whether a worker’s ability is above or below a
certain threshold a.. While the decision to screen is endogenous, in our model the
threshold is fixed exogenously, unlike in Helpman et al. (2010). The presence of a

fixed screening cost, which a firm compares to the profits gains of screening, implies

3In the empirical analysis, we will control for the labor force composition by qualification.



that in equilibrium there are screening and non-screening firms, depending on the
realization of demand D.

Unlike Helpman et al. (2010), we introduce two different groups of heterogeneous
workers, immigrants and natives, and assume that on average immigrants have lower
ability than natives. In line with our focus on low-skilled immigration, immigrants
are assumed to have less human capital and language skills, so that they end up
being less productive than natives in any given job. Consistently with the infor-
mation structure described above, firms know that immigrants are less productive
on average but do not observe the ability of the single worker, either immigrant or
native, that they might be hiring.

A firm is randomly matched with a set of workers whose distribution of abilities
mirrors that in the province where the firm is located. In particular, a worker’s
ability is randomly drawn from one of the following Pareto distributions, depending

on whether he is native or immigrant:

Pr(A > a|natives) = (GTMYN (2)
Pr(A > alimmigrants) = (an)EF ; (3)
a

where ep > ey > 1 are the shapes of the two distributions and aj; is the
scale parameter. Equations (2) and (3) have the classical implications of a Pareto
distribution. That is, for any given job the probability of finding a high-ability
worker is lower than that of finding a low-ability worker. This holds for both
natives and immigrants, but the probability of finding a high-ability worker is lower

among immigrants than natives. Expected abilities are as follows:

EN QM
EN—l

r o (4)

E(a|natives) = 1
Ef —

> E(alimmigrants) =

The rich structure of the model in terms of firms and workers’ heterogeneity

allows us to replicate the evidence that the share of immigrants in total employment
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is indeed highly heterogeneous across Italian firms, even within the same province,
and is usually negatively correlated with firm size and productivity (Bank of Italy,

2009).

2.3 The firm’s maximization problem

A firm chooses the level of capital and the number of production workers to maxi-

mize profits under the constraint that output (V') equals demand (D), that is:

o

o—1

max 1(D) = [yK7 +(1-7)(L(n)a*)"= | —rK —wL(n) ~ Is(fs)
s.t. Y =D (5)

where r is the rental cost of capital, Ig is a dummy variable set to one if the firm
decides to screen, n is the number of workers the firm is matched to. Notice that
n is the actual control variable, since the choice of the number of workers to be
matched maps deterministically in the number of (production) workers actually
used in the production process (L). A non-screening firm hires as many workers as
it chooses to be matched to, i.e., L(n) = n, whereas a screening firm hires only those
whose ability is above the threshold a.: by the property of the Pareto distribution,
this is equal to L = ®n, where ® = n°F 3 + n*~¥(1 — ) is the share of workers
passing the screening test, 8 the share of immigrants in the local labor force, and
n=ap/a.<1.

The screening decision determines the employment level (L), the share of im-
migrants (Birm) and the average productivity of the workforce (a). In a non-
screening firm, the share of immigrants is equal that in the local labor market, that
is (Bfirm = B): it hires n3 migrants and n(1 — ) natives. In a screening firm, the
share of immigrants is, again by the properties of the Pareto distribution, equal to
Bfirm = Bn°F /®. By the same properties, we can also calculate the average ability
of workers in both types of firms.

Summarizing, the optimal choice on n implies that a firm’s employment, its share

11



of immigrants and the average ability of its workforce are defined by the following

triple (L, a, Birm):

[n, Z1, f] if no screening
[L’ a, 6f’irm] - o Zy B . ) (6)
n, — if screenin
) @7’7 @ g

where Z1 = °F + (1 - 75) N is the weighted average of the expected
Ep — 1 EN — 1

abilities in the two distributions of workers that the non-screening firm faces, and
EN

=
Zy = P (1
2 /3€F_177 +( 5)€N_

of the two truncated distributions of ability, where the truncation is exogenously

1 n°N is the weighted average of the expected abilities

given at a.. Finally, it is trivial to show that Z < ® < Z3.

Two implications of the model’s setting are worth mention. First, within each
province, since immigrants have lower expected abilities than natives, screening
firms have a workforce with higher average ability and a lower share of immigrants.*
Secondly, the share of immigrants in a firm’s workforce grows with that in the
province where the firm is located. This holds for both screening and non-screening

firms, i.e.:

OB firm 1 if no screening
0~ )T "
72 if screening.

2.3.1 Wage setting

Wages are influenced by firms’ screening decisions and workers’ outside options.
Bargaining is such that by adjusting employment firms can drive the wage down
to a worker’s replacement cost. Since the screening technology is not perfect and
allows firms only to determine whether a worker’s ability is above or below a certain
threshold, firms cannot offer a wage schedule conditional on ability but pay the same

wage to all those who are above the threshold.

4The first part of the statement is shown in lemma 3, point ii). The second one trivially derives
by the inspection of (6), considering that ¢ > n°F by the definition of ®.
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Following a standard Diamond-Mortensen-Pissarides approach (Diamond, 1982;
Mortensen and Pissarides, 1994), replacement costs depend on workers’ outside
options through market tightness. Formally, the replacement cost for a worker of
nationality [ = {N, F'} is by = 501’?1, where dyp > 0, 41 > 0 are two constants, and x;
is labor market tightness, defined as the probability of being employed conditional
on being sampled by a firm.

Under the assumption of risk-neutrality, the supply of workers searching for jobs
depends on their expected income elsewhere in the economy, i.e. their outside
option wj. In equilibrium, workers are indifferent between seeking for employment
at a given firm and opting for outside income, only if the latter equals the probability
of being sampled and hired (z;) multiplied by the expected wage: w; = x;b;. This
implies that the replacement cost is equal to b; = 5[1)/ (1+61)Ql, where Q; = wlél/ (1+61),

We also suppose that natives’ outside option (wy) is greater than immigrants’
one (wr), so that brp < by.> From a firm’s point of view, the search cost is a
weighted average of the workers’ replacement costs and therefore a function of the

outside options, which is equal to
16
1
b :(SOJr ' [5fierF + (1 - Bfirm)QN] . (8)

By taking logs and deriving by S it is clear that:

Olnb  Olnb IBrirm Qp — Qn IBtirm <0 ()
08 OBpim 0B BrirmQr + (1 = Brirm)QNn 0B ’

that is, an increase of the share of immigrants in the local labor force decreases
search costs for both screening and non-screening firms.
As in Helpman et al. (2010), we assume that workers have no incentive to directly

search for firms in each sector. This implies that in equilibrium, a worker’s expected

5This is a quite reasonable in the Ttalian case for at least two reasons. On the one hand,
immigration visas are usually issued only if the immigrant is actually working in Italy, thus driving
the reservation wage down; on the other hand, the law dictates that a foreigner who remains
unemployed cannot renew the annual visa unless he or she finds another job.
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wage conditional on being sampled (and hired) is the same across all firms in a

sector. Hence using (6)

if no screening
w = — =

b
b . .
> if screening.
where % represents the probability of a sampled worker being hired by a firm; this is
equal to one for non-screening firms and to é < 1 for screening firms. Equation (10)
shows that screening firms pay higher wages since they have, on average, workers
of higher ability, those that are more costly to replace.

Finally, we also suppose that firms have no incentive to directly search for work-
ers, so that no firm employs only native workers. For this to be the case it must be

that:

E(a|natives)  E(alimmigrants)

- (11)

by br
EN EF
6N*1 6F*1 EF QF
= —_— = 12
bn br Ex Q' (12)

where B} =¢;/(e; — 1) for | = {N, F'}.

2.3.2 Equilibrium factor mix

By maximizing (5) and using (6) and (10), the optimal ratio between capital and

production workers is equal to:

% K ’YbNS g 1
= — = . 1
s = [(1 - 7)7“] zoe=h (13)

for a non-screening firm and to:

*_E_ vbs 1
k:_L_[( , (14)

S —
1— :| a(o—1)
’Y)T <Z2> Po—a(o—1)
n
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for a screening firm. byg and bg are the search cost for, respectively, non-screening
and screening firms. To show how the equilibrium capital intensity of a profit-
maximizing firm depends on the share of migrants in the local labor market (3),
we take logs of equations (13) and (14) and differentiate with respect to 8. For the

non-screening case, the impact of immigration on the capital intensity is equal to:

Olnkyg o Obysg afc—1)
86 a bNS 8ﬁ Zl

(Er — EN), (15)

while, given screening, it is:

Ok _ o Obs (0 —1) (EFWEF R W) P, ek (16)

98 bg 0p Zs ) o

We devote the next section to a discussion of the sign of these two partial effects.

2.4 Theoretical predictions

We are now ready to derive our theoretical results. First we show how the equi-
librium capital-labor ratio depends on the share of immigrants in the local labor
force (Lemma 1). When the effect of immigration on capital intensity is positive,
we show that it is larger for screening firms (Lemma 2). Finally, we prove that only
firms with large sales (i.e., demand) find it optimal to screen workers, so that in
equilibrium there are both screening and non-screening firms (Proposition 1).
Lemma 1
In this economy,

ifa > o/(0 —1) (wages are stickier than productivity), migration inflows induce
an increase in firms’ capital intensity;

if « < o/(c — 1) (productivity stickier than wages), migration inflows induce a

decrease in firms’ capital intensity;

The proof is in Appendix 2.
The intuition goes as follows. For non-screening firms the inflow of immigrants

to a local labor market decreases the search costs (the first term in (15)) and also,
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by lowering the average ability of workers (the second term in equation (15)), the
marginal product of labor. If & > o /(0 — 1), the decrease in the marginal product
of labor is (in modulus) larger than that in search costs, so that firms choose to
substitute capital for labor, raising the capital-labor ratio. The opposite occurs
when o < /(0 — 1). For screening firms, this holds a fortiori, since the effect on
the second term is stronger due to the stochastic dominance of natives’ over the
immigrants’ distribution of abilities (the third term in equation (16)). Intuitively,
screening firms face higher replacement costs, making it convenient to choose a

larger capital-labor ratio.

Corollary 1 If a > o/(0 — 1), the positive effect of migration on the capital-labor
ratio increases with o.
Proof of corollary 1

This statement immediately follows from (15) and (16), and the proof of Lemma 1.

Lemma 2
If wages are stickier than productivity (a« > o/(oc — 1)), and provided that o <
o/[B(o —1)], screening firms have greater incentive to raise their capital-labor ratio

in response to immigration than non-screening firms.

The proof is provided in Appendix 2. The underlying intuition is that, due
to the complementarities among workers, screening firms face a stronger decrease
of labor productivity but also face stickier wages, as their workers are harder to
replace (more skilled workers are rarer due to the Pareto distribution of abilities).
These two effects lead to a larger elasticity of the capital-labor ratio to the inflow

of immigrants.

Proposition 1 Only firms with sales larger than a certain threshold, D*, screen

workers.

The proof is provided in Appendix 2. Intuitively, since screening is a costly

activity with a fixed cost, only firms with large enough revenues can afford it. As a
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result, when a > o/(0 — 1), and given Lemma 2 (i.e., the effect of immigration on
capital intensity is larger for screening firms), low-skilled immigration flows induce

a greater capital deepening among larger firms.

2.5 Comparison with Lewis (2011)

Since our result on capital intensity is the opposite of Lewis (2011), discussion of
the relationship between the two papers is needed. Lewis (2011) proposes a model
where labor markets are perfectly competitive, unskilled workers are a substitute for
capital, and skilled workers are complement to capital. In this setting, an increase in
the relative supply of unskilled workers makes them more convenient than capital,
which is accordingly substituted for. Our model encompasses Lewis (2011) but
is more general: while we retain the assumption that blue-collar workers (Lewis’s
“unskilled”) are a substitute for capital, we allow them to be heterogeneous in
their skills or abilities,® and the heterogeneity also has a native vs. immigrant
dimension. Moreover, since production is assumed to be increasing in workers’
average ability (i.e., & > 0), blue-collar workers are complements to one another
so that the presence of very low-skilled workers, as immigrants might be, has a
negative effect on productivity.

It is plain to see that if in our model we mute either differences in skills between
immigrants and natives or the degree of complementarity among blue-collar workers,
we get the negative impact on capital intensity found by Lewis (2011).

As to skill heterogeneity, if we take the following transformation of equation (15):

8111]{77\73 _ QF—QN _a(o’—l) B
B Bt (-pay |z \r BN (a7

and assume that EFr = Ey, the sign of the derivative becomes negative. This is
because Qp < Qp, due to institutional factors like those described in section 2.3.1

that are independent of abilities.

SIn other terms, we are estimating the effect of a change in the skill distribution within blue-
collar workers, while Lewis estimates the effect of a larger blue-collar share in the overall workforce.

17



If we instead rewrite equation (15) in the following way:

dnkyg

op

Ep — En
BEr+ (1 —B)EN’

—la(c —1) - 0] (18)

it is again straightforward to see that setting a = 0, since Fr < En a higher share

of low-skilled immigrants has a negative impact on the capital-labor ratio.

3 The empirical model

Our theoretical model suggests studying the relationship between a change in capital
intensity and an exogenous inflow of low-skilled immigrants. Empirically, then, we
estimate the following equation:

imm

jt.il 1 + 52923%’61“6 + BaXiji—1 + €ij, (19)

k
S , Alp —2=1
Gije =mi+m+n;+ b npopjti

where ¢ indexes firms, j the province where firm ¢ is located, and t is year-time.
The dependent variable gfjt, i.e. the firm-level rate of increase in the capital-labor
ratio, is equal to the difference between the rate of investment in machinery and
equipment (g{]{t) and the rate of growth in the number of blue-collar workers (gZL]t)
The investment rate is computed as the ratio of investment” at time ¢ (I;j¢) to the
installed capital stock at time ¢ — 1 (K;j;—1). Importantly, we restrict the focus to
machinery and equipment and production workers because low-skilled immigrants
are mostly production workers and the type of capital that is relevant for such
workers is machinery and equipment, whereas ICT is complementary to white-
collar workers. Thus the coefficient of interest §; captures the correlation between
the variation in capital intensity at firm level and the change in the (log) share of
imm

low-skilled immigrants in the total population (A ln L) in the province.
Opjt

"Following the empirical investment literature non-convexities in the adjustment cost function
make investments quite lumpy and volatile over time (Doms and Dunne, 1998). It follows that
the distribution of I;j:/K;ji—1 (both cross-sectional and within firm) is characterized by some huge
numbers and very frequent zeros. We deal with this problem by excluding all observations with an
investment-capital ratio larger than one (i.e. all the cases in which a firm more than doubles its
production capacity in a given year).
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Equation (19) includes a series of controls. First of all, contrary to what is
assumed in the theoretical model for the sake of simplicity, in the empirical specifi-
cation we control for the rate of increase in share of production workers at the firm
sh_blue

level (g;

i '¢). This is important for two reasons. As Bugamelli et al. (2008) show,

during the last decade Italian firms have reacted to the challenges of globalization
and the European single currency by increasing the share of white-collar workers
used in the production process, but we want the identification of 87 to be net of
sh_blue

this structural change. The inclusion of g;

it among the regressors also serves to

control for the effects of low-skilled immigrants inflows on firms workforce compo-
sition by skill —the subject of most of the related literature (Lewis, 2004; Gandal
et al., 2004; Card and Lewis, 2007; Dustmann and Glitz, 2007; Peri, 2009; Lewis,
2011). In other words, the effect on capital intensity we want to identify must be
considered as additional to the effects on skill intensity estimated in those papers.

Firms’ investment decisions are influenced by various factors. We control for
financing conditions by two variables: the amount of cash flow (cashfl) and a self-
scription as credit-rationed (credrat). Investment decisions are also a function of
expected demand, so we add the expected level of demand in the next year (exdem)
and a measure of the degree of uncertainty surrounding that estimate (uncert Guiso
and Parigi, 1999). The type of investment good also influences the investment
decision. Reasonably, the cost-benefit assessment of a new machinery or equipment
changes if the good, once purchased, can be sold in a second-hand market or leased:
we explicitly control for this (rever). In one empirical specification we also add the
lagged dependent variable to take into account the possible stickiness of productive
factors (Bond and Van Reenen, 2007).

The empirical specification contains a full set of fixed effects. Firm-level fixed
effects (1;) control for time-invariant unobservable factors, related for example to
entrepreneurs’ abilities or preferences, that could affect the choice of the factor

mix. Country-level common shocks are captured by year fixed effect (1;) and time-

19



invariant local characteristics by provincial fixed effects (1;).8 Standard errors are

always clustered by province.

3.1 Causality

Firm-level controls and fixed effects cannot guarantee that the estimation of 5; is
not biased due to omitted variables or reverse causality. For example, unexpected
local demand shocks may simultaneously affect a firm’s demand for capital and labor
and the immigrants’ location decision; obviously, the direction of such an omitted
variable bias depends on the effect on capital intensity. Alternatively, a widespread
increase in the capital-labor ratio in a certain region is likely to raise the marginal
productivity of labor, induce an inflow of migrants, and so generate an upward bias
in the estimate of 31 (reverse causality).

To address these concerns we resort to an IV estimation that exploit the fact that
immigrants tend to move to areas where other immigrants of the same nationality
are already settled (Altonji and Card, 1991; Saiz, 2007). In other words, we break
the link between immigration flows and business cycle at the provincial level by
instrumenting the former with the exogenous supply-push factors related to network

effects. In formulas, the instrument is built as follows:

/@;WE
Instri; = Aln —2—,
J Popj

o —

where L;Tm = >, 0jc1992 L™ is the predicted number of immigrants in province
j at time ¢, L¥"™ is the total number of immigrants in Italy from country c at
time ¢, djc1992 = L;ﬁ’g% JLivn, is the share of country ¢ nationals in province j in
1992. To choose country ¢, we sort the set of all countries of origin in decreasing

order of immigrants population in 1992, and let ¢ range over the subset of the top

twenty countries, which accounted for nearly 80 per cent of the total immigrants

8The provincial fixed effect should be redundant in a regression with fixed effects at the firm
level, unless some firms change location over time. In our sample this phenomenon is marginal. If
the model is estimated on the subset of firms that do not change location, the results hold true.
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Table 1: Descriptive statistics: Stock of immigrants from the top twenty countries
of origin

country of origin # share cumulative # of immigrants
of immigrants share in mfg., 2005
Morocco 83292 17.28 17.28 51680
Romania 8250 1.71 18.99 38252
Albania 24886 5.16 24.16 35067
Senegal 24194 5.02 29.17 15208
India 9918 2.06 31.23 12943
Ghana 11303 2.35 33.58 12512
Tunisia 41547 8.62 42.20 9387
Nigeria 5627 1.17 43.36 6891
Serbia and Montenegro 25848 5.36 48.73 6640
Pakistan 6983 1.45 50.18 5849
Philippines 36316 7.53 57.71 5794
China 15776 3.27 60.98 4315
Egypt 18473 3.83 64.82 3783
Sri Lanka 12114 2.51 67.33 2872
Poland 12139 2.52 69.85 2679
Brazil 10953 2.27 72.12 1085
Argentina 9603 1.99 74.11 813
Iran 6821 1.42 75.53 605
Ethiopia 7627 1.58 77.11 193
Somalia 9265 1.92 79.03 90

Notes: “# of immigrants” is the stock of immigrants from each country of origin in
1992 from the data set on Italian residents; the countries of origins are the top twenty
by number of immigrants in 1992. The columns “share” and “cumulative share” report
the share and the cumulative share of immigrants from the various countries in the total
stock of immigrants, again in 1992. In the last column we use 2005 data from the Labor
Force Survey on the number of immigrants working in Italian manufacturing industry by
country of origin.

population that year (table 1).%

Exclusion restrictions require that the instrument not be correlated with unob-
served factors that vary with time and province. But since 1992 immigrants were
few in number, it is very unlikely that their presence and therefore their distribu-
tion by provinces at that time could influence capital intensity later on. Admittedly,
our instrument might not be valid if immigration were concentrated just in a few
provinces, making it impossible to disentangle local and national flows: fortunately,
this is not the case since the provinces numbered 95 in 1992 and the one with the

largest immigrant population share (Milan) did not exceed 15 per cent of total im-

9The same twenty countries accounted for over 70% of total immigration in 2007.
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migration. Moreover, the bulk of immigration has been relatively recent, during a
time when the Italian economy has experienced its longest slowdown, and therefore
the lowest attractiveness, in the post-war period; in 2008 there were 3.4 million
resident foreigners, about 6 per cent of the population, up from less than half that
in 2003 and just 1 per cent in 1991.1°

In view of the foregoing, we are quite confident that our instrument is driven

mostly by supply push factors.

4 The data

In the empirical analysis we combine data on the stock of foreigners by country
of origin and Italian province of residence with a data set of manufacturing firms
localized in Italy.

The stock of migrants is taken from the annual permits released by the Italian
Ministry of the Interior. As is clear from the data in Table 1, almost half of the
foreigners residing in Italy are from central and eastern Europe, mainly Albania and
Romania (11.7 and 18.2 per cent, respectively), about a quarter from North Africa,
and about a sixth from Asia. Compared with those in other European countries,
foreign residents in Italy are younger and less educated. Over the period 2005-
07 the median age of those older than 16 was 38, against over 50 in Germany and
France. Among those with aged 25-55, about half had at most compulsory schooling
and only 14 per cent a university degree (in the EU15 the corresponding averages
are 32 and 36 per cent). Using civic register data on provincial population, we
imm
jt

opjit
Italian provinces. Quite evidently, the ratio of immigrants to total population was

can compute our regressor, i.e., Aln . Figure 1 shows its distribution across
much higher in central and northern provinces in 1996 (panel a) and, despite more
intense immigration flows, also in 2006 (panel b).

Firm-level data comes from the annual Survey on Investment in Manufacturing

19 According to OECD (2007), Ttaly ranked third (after the US and the UK) among the main
destinations of migration flows in the period 2003-2006.
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Figure 1: The distribution of foreign residents by Italian province

[ From 0%to 0.85%
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panel a: 1996 panel b: 2006

(SIM), conducted by the local branches of the Bank of Italy. The quality of the SIM
dataset is guaranteed by the close personal relationship between branch officials of
the Bank of Italy’s locales and the firms surveyed and by the intensive data revision
by statisticians at the Bank of Italy.!! Out of the full dataset, we use only the
subsample of manufacturing firms with at least 50 employees, available continuously
since 1984.12

The questionnaires, submitted to companies at the beginning of each year for the
previous year, collect a wide range of information: year of foundation, nationality
of ownership, location, sector of activity, ownership structure, employment (annual
average), investment (realized and planned), sales (domestic and export), capacity
utilization, indebtedness. Information on employment structure is very detailed.

Especially important for our purposes, the data on investment flows are very
detailed: they are separately available for i) land and buildings, ii) machinery and

equipment, iii) transportation goods, and iv) ICT. Here, we take investment in

UNany papers have used these data. Among others, see Guiso and Parigi (1999) and Iranzo
et al. (2008).
12Firms with 20-49 employees were not surveyed until 2002, service firms not until 2001.
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machinery and equipment at constant prices and deflate its monetary value with
the corresponding sectoral investment prices from the national accounts. Since
the survey does not give figures on installed capital stock, we rely on the measure
constructed by Bontempi et al. (2010) who matched these survey data with the
balance sheet figures from the Company Accounts Data Service (CADS). Bontempi
et al. (2010) derive the data on capital stocks at constant prices according to the

following formula:

Kit = (1 = 65) Kijt—1 + It (20)

where I and ¢ represent, respectively, effective investment at constant prices in
machinery and equipment and the sectoral depreciation rate from the national ac-
counts. To obtain the initial values of the capital stocks, Bontempi et al. (2010)
exploit the “accounting” initial values K;y obtained from CADS nominal book val-
ues, deflated with the sectoral investment deflators.

A measure of investment reversibility (rever) is taken from Bianco et al. (2009).
This is a firm-level dummy variable equal to one if at time ¢ the firm has purchased
or sold investment goods in the second-hand market or leased them.!?

Firm-level nominal data on cash flow (cashfl) are derived from CADS.!* We then
deflate this with sector-level production deflators taken from national accounts and
scale it by lagged capital stock. All the other firm-level regressors are from SIM.
Average employment, available by qualification (white- vs blue-collar workers), is
used to build gfﬁ*bl“e. The dummy variable credrat is equal to 1 if a firm answers
positively to these three questions: (i) at current market terms would you like

to borrow more?; (ii) would you be willing pay a higher interest rate in order to

borrow more? (iii) have you applied for a loan credit but been turned down? While

13T easing investment is considered reversible because normally the client has the option to return
the good: as a consequence, leasing firms usually finance goods that enjoy a large second-hand
market. Since this variable is not available in the survey after 2003, for these years Bianco et al.
(2009) have attributed the value of one if the firm operated in the second-hand market at least
twice in the period 1996-2002.

1 We subtract dividends from the accounting item ”cash flow”.
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the expected change in sales (at constant prices) is provided directly by the firm
(exdem), we compute its degree of uncertainty (uncert) as the squared difference
between the maximum and the minimum values of the expected real change. In
some robustness exercises, we also use SIM data on the current level of sales (sales)
and job turnover (jobtur), the latter being computed as the yearly sum of inflows
and outflows of workers divided by average employment level for the year.

We limit the empirical analysis to firms located in the Center and North of
the country to avoid the potential bias due to the long-standing, structural back-
wardness of the Southern regions (in per capita GDP, employment rates, relative
manufacturing value added, intensity of immigration). We also drop all observations
for the year 2004 to exclude the jump in the number of residence permits recorded
in 2003 after the enactment of an immigration regularization act (the Bossi-Fini’s
amnesty) in 2002.1°

The working sample is an unbalanced panel with more than 5,000 observations
(for roughly 1,000 firms) over the period 1996-2007. Descriptive statistics for the
pooled sample are in Table 2. Over the period the production function changed
significantly, with an average increase in capital and white-collar labor with respect
to blue-collar workers (Bugamelli et al. (2008)). This was accompanied by a 15 per
cent yearly increase in the share of (mostly) low-skilled immigrants. As expected,
average firm size in the dataset we use is quite large, thus making our sample quite
representative of medium-large sized Italian firms. Cash flow amounted on average
to almost 30 per cent of the installed capital stock. The expected annual increase in
sales averages 4 per cent, but with considerable variance across firms and years. The
difference between maximum and minimum expected demand averages just above

1 percentage point.
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Table 2: Descriptive Statistics: 1996-2007 average

mean sd p50
95 0.185 0.298 0.156
gfﬁ*bl“f —0.010 0.253 —0.005
Aln =2 0.152 0.216 0.124
Popjq

Number of employees 536 1369 193
cash fl 0.289 0.375 0.235
credrat 0.025 0.158 0
rever 0.346 0.475 0
exdem 0.037 0.148 0.23
uncer 0.012 0.035 0.003
jobtur 0.271 0.440 0.181
sales 10.810 1.330 10.647

Notes: All variables are averages over the period 1996-2007. gfjt is the
growth rate of the ratio of production capital stock to the number of

blue-collar workers at firm level. g2-*"“¢ ig the growth rate of the ratio
imm

1t
of blue-collar to white-collar workers at firm level. Aln jot » is the
it

growth rate of the share of immigrants in total population at jprovince
level. credrat is a dummy variable equal to 1 if a firm declared to be
credit-rationed. cashfl is the deflated value of a firm’s cash flow scaled
down by its lagged capital stock. rever is a dummy variable equal to 1 if
the investment goods of a firm can be sold on the second-hand market.
exdem is the average change in a firm’s next-year expected sales. uncer
is the difference between maximum and minimum expected changes in
sales. jobtur is the sum of inflows and outflows of workers in a year
divided by the average employment level that year. Finally, sales is the
logarithmic transformation of a firm’s current level of sales.

5 Results

First we estimate equation (19) by OLS. In column (1) of Table 3 we start from
a simple specification that includes only the changes in the share of immigrants and
of blue-collar workers.'0 In the specification, while an increase in the share of blue-
collar workers is accompanied by a one-to-one decrease in the (production)capital-
(unskilled)labor ratio,!” immigration has no significant effect on capital intensity.
Columns (2) and (3) augment the baseline specification in two directions. In col-

umn (2) we control for the financing status of the firm and the reversibility of its

15Tn 2003 more than 700,000 foreigners were legalized and so entered in civic registers, artificially
inflating the 2002-03 increase in the foreign population share.

1Excluding the blue-collar share leaves all estimates basically unchanged.

'"This result is consistent with Lewis (2011)
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Table 3: Capital intensity and immigration: base regression

Dependent variable: gfjt

OLS v
(1) (2) (3) (4) (5) (6)
Aln =2t 0.002 0.001 0.009 0.209** 0.212** 0.287**
Popjq
(0.012) (0.012) (0.017) (0.096) (0.095) (0.124)
Lagged dependent var -0.010 -0.011
(0.009) (0.010)
exdem 0.056** 0.063***
(0.022) (0.023)
uncer 0.192* 0.168
(0.109) (0.115)
gf}@*bl“e -1.005%**%  _1.005%**  -0.976***  -1.004*** -1.003*** -0.970***
(0.008)  (0.008)  (0.016)  (0.009)  (0.009) (0.017)
rever -0.005 -0.003 -0.005 -0.004
(0.006) (0.008) (0.006) (0.008)
credrat -0.005 -0.016 0.002 0.001
(0.016) (0.023) (0.017) (0.025)
cashfl 0.023*** 0.024** 0.021** 0.020*
(0.008)  (0.011) (0.008) (0.012)
Observations 5513 5513 3290 5513 5513 3290
Number of firms 1180 1180 804 1180 1180 804
F first step 76.84 77.61 52.84

Notes: OLS and IV estimates of equation (19). Firm-level and year fixed effects are always included.

Standard errors are clustered by province. The dependent variable gfjt is the growth rate of the ratio

of production capital stock to the number of blue-collar workers at firm-level. gfﬁ*bl“e is the growth

rate of the ratio of the number of blue-collar workers to that of white-collar workers at firm-level.
rmm

Aln ﬁ » is the growth rate of the share of the stock of immigrants to total population at province
jt

level. crédmt is a dummy variable equal to 1 if a firm declared to be credit-rationed. cashfl is
the deflated value of a firm’s cash flow scaled down by its lagged capital stock. rever is a dummy
variable equal to 1 if the investment goods of a firm can be sold on the second-hand market. exdem
is the average change in the next year’s sales expected by a firm in the current year. uncer is the
difference between the maximum and minimum values of the expected change of sales. *** p<0.01,
** p<0.05, * p<0.1.
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Opjit
zero, the presence of self-financing (i.e., cash flow) is positively correlated with the

investment: while the coefficient of A In

is still not significantly different from

rise in the capital-labor ratio. Results on immigrants do not change when we also
add control for the expected level and uncertainty of future demand (column 3).
Not surprisingly, the level of expected demand is positively correlated with change
in capital intensity. The same holds for the degree of demand uncertainty, as firms
facing greater uncertainty on demand prefer to contain employment more than in-
vestment. In any case, this latter result is statistically not very robust, as we will
see.

Columns (4) through (6) show the IV estimates. While the firm-level controls
have very similar estimated coefficients, we now find a positive, highly significant

imm
Jt

Opjt
biased downward, probably due to measurement error, reverse causality or omitted

and very stable coefficient of Aln This implies that OLS estimates were

variables.'® The F-tests for the excluded instruments from the first stage regressions
(reported in the bottom of Table 3) are safely above the standard levels of the weak
instruments literature (Bound et al., 1995). The implied effect of immigration on
capital intensity is quite large. A one standard deviation increase in the immigrant
share of population induces a rise of 4.6 percentage points in the rate of increase
in capital intensity. The introduction of controls for demand (column (6)) lowers
the number of observations considerably, but without changing the estimate of the

immigration variable. For this reason column (5) is our preferred specification.

5.1 Robustness

We test the robustness of our results in four dimensions: with respect to immigrants’

specialization, job turnover, regional trends and sectoral trends.

18 As explained in section 3.1 this may be due to the business cycle effect. Positive local economic
conditions (for example, an increase in aggregate demand) are likely to attract foreign workers to an
area. But as the theoretical model shows, this should not change the factor mix, since technology
and factor prices remain unaffected. IV estimates eliminate these cyclical effects and help identify
the causal effects of an exogenous supply of foreign labor.
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included among the top twenty countries of origin, nationalities specialized both in

The first check involves the immigrants’ sectors of specialization. So far (A In

industrial activities (such as Romanians and Senegalese) and in service sectors (Fil-
ipinos and Poles). This might imply an incorrect identification of the causal impact
of immigration in equation (19). For example, as Barone and Mocetti (2011) show,
the arrival of Filipinos domestic workers caused an increase in the labor market par-
ticipation of Italian women, which could ultimately be the main reason why firms
choose a different capital-labor ratio.

To deal with this problem, we check whether the effect we find is indeed at-
tributable to immigrants specialized in manufacturing. More precisely, we define as
“manufacturing” nationalities the six countries with the largest number of manu-
facturing workers in the 2005 wave of the Labor Force Survey (last column of Table

1). In practical terms, we split the immigration variable into two complementary

mm
LiNDje

Opjt
in manufacturing (i.e. Morocco, Romania, Albania, Senegal, India and Ghana) and

components: Aln is the growth rate of the share of immigrants specialized

L’me .
Aln w is that for other immigrants. We compute the instruments accord-
Opjt

ingly. If the mechanism identified by the theoretical model is correct, we should find
. . . LiNDje
a positive and significant coefficient of A ln

, and this is exactly what we ob-
Opjit
serve in the first column of Table 4. A larger share of immigrants not specialized in

manufacturing causes a decrease in the capital-labor ratio.

The second test follows naturally from the predictions of the theoretical model.
One crucial hypothesis is that the firms that more frequently engage in searching
for workers are more likely to hire immigrants after an exogenous inflow of foreign
workers. This implies that firms with a higher job turnover are more exposed to a
deterioration in average quality induced by immigration, and should therefore be
more prone to invest in capital. In column (2) of Table 4 we show the estimates for
immigrants share interacted with a measure of job turnover: the fact that interaction
has a positive and significant coefficient confirms the prediction.

Lastly we test whether the possible presence of omitted variables due to local or
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Table 4: Capital intensity and immigration: robustness

Dependent variable: gfjt

Immigrant Turnover Regional Sectoral
specialization trends trends
(1) (2) (3) (4)
Limm )
Aln —LNPIE 0.704%*
Popjy
(0.308)
LidinDji
opit (0.107)
Aln PJ 0.157 0.179* 0.191**
Y
Pit (0.095)) (0.106) (0.096)
Lipm
Aln ey * jobtur 0.188%**
Pit (0.078)
g‘?h{bl“e -1.002%** -1.003*** _1.004%** -1.005%**
b . . . :
(0.010) (0.009) (0.009) (0.009)
rever -0.008 -0.005 -0.005 -0.004
(0.007) (0.006) (0.006) (0.006)
credrat 0.011 0.002 0.000 -0.003
(0.021) (0.017) (0.017) (0.017)
cashfl 0.018* 0.021** 0.021** 0.020**
(0.010) (0.008) (0.008) (0.008)
jobtur -0.025
(0.019)
Observations 5513 5513 5513 5513
Number of firms 1180 1180 1180 1180
F first step 17.29 39.00 62.64 73.74

Notes: TV estimates of equation (19). Firm-level and year fixed effects are always included.
Standard errors are clustered by province. The dependent variable gfjt is the growth rate
of the ratio of production capital stock to the number of blue-collar workers at firm-level.

gfﬁ*blue is the growth rate of the ratio of the number of blue-collar workers to that of

mm
white-collar workers at firm-level. Aln % is the growth rate of the share of the stock
Pit tmm L'me )
INDjit (A NOINDjt) s the
Popjy Popjq
growth rate of the share of the stock of immigrants specialized in manufacturing (non-
manufacturing) in total population stock at province level. Countries whose workers are
mostly specialized in manufacturing are Morocco, Romania, Albania, Senegal, India and
Ghana. credrat is a dummy variable equal to 1 if a firm declared to be credit-rationed.
cashfl is the deflated value of a firm’s cash flow scaled down by the its lagged capital stock.
rever is a dummy variable equal to 1 if the investment goods of a firm can be sold on
the second-hand market. jobtur is a firm’s yearly sum of inflows and outflows of workers

divided by the average employment level in the year. *** p<0.01, ** p<0.05, * p<0.1.

of immigrants to total population at province level. Aln
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sectoral trends may bias the estimates. First we add location dummies (NUTS-1
regions, according to the European Union classification) interacted with year dum-
mies (column (3)); then we insert the interaction between sector and year dummies.

The results are given in the last two columns of Table 4. The key finding is that
imm

the coefficient of Aln —2*— remains remarkably stable at the level estimated in the
Oopjt

base regressions of Table 3.

5.2 Heterogeneous effects

The validity of the model’s mechanism can be further tested empirically. As Lemma
2 and Proposition 1 show, the impact of immigration on capital intensity can be
heterogeneous across sectors and firms. Empirically, we seek such heterogeneous
effects along two dimensions: firm size, as proxied by the log of sales (sales) and
the degree of complementary across workers («).

The theoretical model shows that firms with greater sales are more likely to
screen their workers and, so should increase their capital-labor ratio more sharply
in the face of an exogenous flow of immigrants. In column (1) of Table 6 the base-
line equation is augmented with the interaction between the immigration variable
Aln it and the level of sales (sales). The positive and statistically significant

Opjit
coefficient of the interaction term shows that large firms do increase their capital

intensity more than smaller ones, and thus confirms the predictions of the model.
The model also predicts that the positive effect of migration on capital intensity
is stronger, the higher is a. In the model, o represents the return on the average
quality of workers. The empirical counterpart of this kind of relationship is not
straightforward. To this end we observe that if a firm’s production function is char-
acterized by a high return on the workers’ average quality, that firm should opt for a
larger share of skilled workers. Thus we proxy a with the share of skilled workers at
sectoral level using the OECD-STAN database. To ensure exogeneity, we compute
this measure on US data, which are available for 1998. Sectoral variables for « are
provided in table 5. The median value (0.16) is computed on the distribution of

firms.
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Table 5: Sectoral values for «

Sector Skill Intensity Above the median
Food, beverages and tobacco 0.161 YES
Textiles, leather and footwear 0.118 NO
Wood, paper and paper products 0.092 NO
Printing, publishing and reproduction 0.081 YES
Oil refining, coal and coke 0.245 YES
Chemicals and chemical products 0.386 YES
Rubber and plastics products 0.151 NO
Other non-metallic mineral products 0.139 NO
Basic metals and fabricated metal products 0.138 NO
Machinery, n.e.c. 0.147 YES
Computers, electrical machinery 0.281 YES
and communication equipment

Transport equipment 0.260 YES
Manufacturing n.e.c., including furniture 0.155 YES

Notes: Source: OECD STAN

Columns (2) and (3) of Table 6 present the baseline regression separately for sec-
tors with lower and higher skill intensity. Again the results confirm the theoretical
predictions: the effect of immigration is positive for more skill-intensive sectors and

not different from zero in sectors with a smaller share of skilled workers.
6 Concluding remarks

The massive global migration has raised considerable concern over the impact on
host country economies of a large number of unskilled immigrants joining the work-
force. In this paper, we have focused on firms and in particular on their choice of
the capital-labor ratio. In this regard, our paper is complementary to the empirical
literature on the impact of immigration on the level of workers’ skill level.

Our empirical specification was guided by a theoretical model whereby under
certain conditions, that are very likely to apply to the Italian institutional set-
up, firms may choose to counteract the drop in productivity due to the arrival of
low-skilled immigrants by increasing capital intensity. Empirically the data for a
sample of Italian manufacturing firms over the period 1996-2007 fully validate these
predictions. The result is robust to a number of alternative specifications, and IV

estimation indicates that the relationship is causal.
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Table 6: Capital intensity and immigration: heterogeneity

Dependent variable: gj;,

«
<median >median
(1) (2) 3)
Aln =2t -0.469* -0.050 0.306%**
Popj
(0.272) (0.204) (0.110)
Aln -2 0.063***
Popjy
* sales (0.024)
gifibtue -1.003%* -1.024%** -1.000%**
(0.009) (0.020) (0.010)
rever -0.005 0.002 -0.007
(0.006) (0.011) (0.008)
credrat 0.004 -0.008 0.010
(0.018) (0.031) (0.022)
cashfl 0.020%* 0.019 0.022**
(0.009) (0.019) (0.010)
Observations 5513 1622 3891
Number of firms 1180 336 844
F first step 39.18 25.60 53.28

Notes: TV estimates of equation (19). Firm-level and year fixed effects are always
included. Standard errors are clustered by province. The dependent variable gfjt
is the growth rate of the ratio of production capital stock to the number of blue-
collar workers at firm-level. gff‘gblue is the growth rate of the ratio of the number

i
OPjt
the growth rate of the share of the stock of immigrants in total population at
province level. credrat is a dummy variable equal to 1 if a firm declared to be
credit-rationed. cashfl is the deflated value of a firm’s cash flow scaled down by
the its lagged capital stock. rever is a dummy variable equal to 1 if the investment
goods of a firm can be sold on the second-hand market. sales is the logarithmic
transformation of a firm’s current level of sales. jobtur is a firm’s yearly sum of
inflows and outflows of workers divided by average employment level in the year.
*x p<0.01, ** p<0.05, * p<0.1.

of blue-collar workers to that of white-collar workers at firm-level. Aln is
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Appendix

Appendix 1 Conditional demand for factors

From the maximization problem (5) we obtain

o—1~0 _ o Rono—1 ﬁ

[b7=1y7 + (1 = ~)7Boro-1]

n*=D [T(l — ’Y)B]U (22)
[baflfyo + (1 _ ,Y)O'Barafl]ﬁ ’

where

(Zf‘)ﬁ if no screening

B = 78 o (23)
[cpa—lna} if screening.

and b is the search cost.

Appendix 2 Proofs

Proof of Lemma 1
Non-screening firms - Rewrite equation (15) as (18). The proof follows directly.

Screening firms - By equations (9) and (16) we obtain:

olnky o(Qr — Q) o(n " —n)
B BnrQp + (1 — B)EvQy o
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It is straightforward to show that
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- >0 25
3 (25)
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Conditions (25) and (26) prove the lemma for screening firms.
O

Proof of Lemma 2

If wages are stickier than productivity, both screening and non-screening firms in-
crease the capital labor ratio as a consequence of the increase in the share of im-
migrants in the province. The difference between the effect of an increase in the

share of immigrants on the capital-labor ratio for screening and non-screening firms

is equal to
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Provided that by equation (12) we can set 4 = \Ej
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By the definitions of ®, Z;, and Z5 we have that

1 1
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which is larger than zero, provided that

o
o >

. (30)

c—1

o1 " o

The fourth term is always positive, condition (30) assures that the first and the third
terms are positive, while condition (31) assures that the second term is positive.
Notice that since 3 is small & < @ and the range of « for which the lemma holds is
“large”. O
Lemma 3

In this economy i) bys < bg and ii) Z1Pn/Zy < 1.

Proof of Lemma 3

Let us prove i) first:
bns < bg since
B9 + (L= By < 2 (87770 + (1= B~y
BEp -+ (1= B)By < & |89 Br + (1- B~ By]
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Let us now prove ii):

Z1Pn
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Z3
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BEr + (1= B)EN]¢n < B " Ep + (1 — B)n"N EN

which we know holds by condition (32) and the fact that n < 1. O
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Proof of proposition 1

The effect on sales is determined by the screening behavior of firms. In what follows,
we show that the decision to screen is taken by larger firms only. As Lemma 2 shows,
screening firms increase their capital-labor ratio by more than non-screening firms.

Using conditional factor demands we can compute

ns(D) =D —rKyg(D) — bnsnyg(D), (33)

g(D) = D —rKg(D) = bsng(D) — fs- (34)

Firms screen only if their profits from doing so are greater than from not screening:

I5(D) — ys(D) = 0 (35)

Since firms do not direct their search bgng(D) = bysnyg(D), (35) boils down to

comparing
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where

1 A 1
1_7 o Zla’l“)o—_l ’ - <1_7>0' |:<Z2>a(br:|a—1
14 (—2 Ly (22) | (2)
< gl > <sz Y Pn) bs

From which we obtain D* as
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We now show that the condition Ayg — Ag > 0 holds. Since o/(c — 1) > 1, this

amounts to showing that

i ()
bns ®n ) bs
Z1%n\" _ dbys
o bs

(38)

Notice that by lemma 3, both ®byg/bs < 1 and Z;Pn/Z; < 1, and that if @« — 400
(Z1®Pn/Z2)™ converges to zero. Hence for a large enough condition (38) holds.

Finally, we compute the minimum value of « for which (38) holds. Equalizing

the LHS and the RHS of (38),
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we take logs of both sides
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provided that 7 > ®, implying n® > ®2. Since o > 1, (38) always holds. O

39



References

Altonji, J. G. and Card, D. (1991). The effects of immigration on labor market out-
comes of less-skilled natives. In Abowd, J. and Freeman, R., editors, Immigration,
Trade, and Labor Markets, pages 201-234. Elsevier.

Bank of Italy (2009). Annual report on 2008. May 2009.

Barone, G. and Mocetti, S. (2011). With a little help from abroad: the effect of low-
skilled immigration on the female labor supply. Labour Economics, 18(5):664—675.

Bianco, M., Golinelli, R., and Parigi, G. (2009). Family firms and investments.
MPRA Paper 19247, University Library of Munich, Germany.

Bond, S. and Van Reenen, J. (2007). Microeconometric models of investment and
employment. In Heckman, J. and Leamer, E., editors, Handbook of Econometrics,
volume 6 of Handbook of Econometrics, chapter 65, pages 4417-4498. Elsevier.

Bontempi, M. E., Golinelli, R., and Parigi, G. (2010). Why demand uncertainty
curbs investment: Evidence from a panel of italian manufacturing firms. Journal
of Macroeconomics, 32(1):218-238.

Borjas, G. J. (1994). The economics of immigration. Journal of Economic Literature,
XXXII:1667-1717.

Bound, J., Jaeger, D., and Baker, R. (1995). Problems with instrumental vari-
ables estimation when the correlation between instruments and the endoge-

nous explanatory variables is weak. Journal of American Statistical Association,
90(430):443-450.

Bugamelli, M., Schivardi, F., and Zizza, R. (2008). The euro and firm restructuring.
NBER Working Papers 14454, National Bureau of Economic Research, Inc.

Card, D. (2007). How immigration affects U.S. cities. CReAM Discussion Paper Se-
ries 0711, Centre for Research and Analysis of Migration (CReAM), Department
of Economics, University College London.

Card, D. and Lewis, E. G. (2007). The diffusion of mexican immigrants during the
1990s: Explanations and impacts. In Mexican Immigration to the United States,
NBER. Chapters, pages 193-228. National Bureau of Economic Research, Inc.

Diamond, P. A. (1982). Aggregate demand management in search equilibrium.
Journal of Political Economy, 90(5):881-94.

Doms, M. E. and Dunne, T. (1998). Capital adjustment patterns in manufacturing
plants. Review of Economic Dynamics, 1(2):409-429.

Dustmann, C. and Glitz, A. (2007). How do industries and firms respond to changes
in local labour supply. mimeo, Universitat Pompeu Fabra.

Gandal, N., Hanson, G. H., and Slaughter, M. J. (2004). Technology, trade and
adjustmest to immigration in israel. Furopean Economic Review, 48:403-428.

40



Guiso, L. and Parigi, G. (1999). Investment and demand uncertainty. Quarterly
Journal of Economics, 114(1):185-227.

Helpman, E., Itskhoki, O., and Redding, S. J. (2010). Inequality and unemployment
in a global economy. Econometrica, 78(4):1239-1283.

Iranzo, S., Schivardi, F., and Tosetti, E. (2008). Skill dispersion and firm pro-
ductivity: An analysis with employer-employee matched data. Journal of Labor
Economics, 26(2):247-285.

Lewis, E. G. (2004). Local open economies within the US: how do industries re-
spond to immigration. Working Paper Series 2004-1, Federal Reserve Bank of
Philadephia.

Lewis, E. G. (2011). Immigration, skill mix, and the choice of technique. Quarterly
Journal of Economics, 126(2):1029-1069.

Mortensen, D. T. and Pissarides, C. A. (1994). Job creation and job destruction in
the theory of unemployment. Review of Economic Studies, 61(3):397-415.

OECD (2007). International migration outlook. Organization of the Economic
Co-operation and Development, SOPEMI Edition.

Okkerse, L. (2008). How to measure labour market effects of immigration: A review.
Journal of Economic Surveys, 22(1):1-30.

Peri, G. (2009). The effect of immigration on productivity: Evidence from US
states. NBER Working Papers 15507, National Bureau of Economic Research,
Inc.

Saiz, A. (2007). Immigration and housing rents in american cities. Journal of Urban
Economics, 61:345-371.

41



N. 818
N. 819
N. 820
N. 821
N. 822
N. 823
N. 824
N. 825
N. 826
N. 827
N. 828
N. 829
N. 830
N. 831
N. 832
N. 833
N. 834
N. 835
N. 836
N. 837
N. 838
N. 839

RECENTLY PUBLISHED “TEMI” (*)

Leaving home and housing prices. The experience of Italian youth emancipation,
by Francesca Modena and Concetta Rondinelli (September 2011).

The interbank market after the financial turmoil: squeezing liquidity in a “lemons
market” or asking liquidity “on tap”, by Antonio De Socio (September 2011).

The relationship between the PMI and the Italian index of industrial production and
the impact of the latest economic crisis, by Valentina Aprigliano (September 2011).

Inside the sovereign credit default swap market: price discovery, announcements,
market behaviour and corporate sector, by Alessandro Carboni (September 2011).

The demand for energy of Italian households, by Ivan Faiella (September 2011).

Sull’ampiezza ottimale delle giurisdizioni locali: il caso delle province italiane, by
Guglielmo Barone (September 2011).

The public-private pay gap: a robust quantile approach, by Domenico Depalo and
Raffaela Giordano (September 2011).

Evaluating students’ evaluations of professors, by Michele Braga, Marco
Paccagnella and Michele Pellizzari (October 2011).

Do interbank customer relationships exist? And how did they function in the crisis?
Learning from Italy, by Massimiliano Affinito (October 2011).

Foreign trade, home linkages and the spatial transmission of economic fluctuations
in Italy, by Valter Di Giacinto (October 2011).

Healthcare in Italy: expenditure determinants and regional differentials, by Maura
Francese and Marzia Romanelli (October 2011).

Bank heterogeneity and interest rate setting: what lessons have we learned since
Lehman Brothers?, by Leonardo Gambacorta and Paolo Emilio Mistrulli (October
2011).

Structural reforms and macroeconomic performance in the euro area countries: a
model-based assessment, by Sandra Gomes, Pascal Jacquinot, Matthias Mohr and
Massimiliano Pisani (October 2011).

Risk measures for autocorrelated hedge fund returns, by Antonio Di Cesare, Philip
A. Stork and Casper G. de Vries (October 2011).

Investment forecasting with business survey data, by Leandro D’Aurizio and
Stefano Iezzi (November 2011).

Electoral rules and voter turnout, by Guglielmo Barone and Guido de Blasio
(November 2011).

A method to estimate power parameter in Exponential Power Distribution via
polynomial regression, by Daniele Coin (November 2011).

Why are the 2000s so different from the 1970s? A structural interpretation of
changes in the macroeconomic effects of oil prices in the US, by Olivier Blanchard
and Marianna Riggi (November 2011).

Bayesian analysis of coefficient instability in dynamic regressions, by Emanuela
Ciapanna and Marco Taboga (November 2011).

The effects of financial and real wealth on consumption: new evidence from OECD
countries, by Riccardo De Bonis and Andrea Silvestrini (November 2011).

Households’ savings in China, by Riccardo Cristadoro and Daniela Marconi
(November 2011).

The effects of fiscal shocks with debt-stabilizing budgetary policies in Italy, by
Francesco Caprioli and Sandro Momigliano (November 2011).

(*) Requests for copies should be sent to:
Banca d’Italia — Servizio Studi di struttura economica e finanziaria — Divisione Biblioteca e Archivio storico — Via
Nazionale, 91 — 00184 Rome — (fax 0039 06 47922059). They are available on the Internet www.bancaditalia.it.



"TEMI" LATER PUBLISHED ELSEWHERE

2009

F. PANETTA, F. SCHIVARDI and M. SHUM, Do mergers improve information? Evidence from the loan market,
Journal of Money, Credit, and Banking, v. 41, 4, pp. 673-709, TD No. 521 (October 2004).

M. BUGAMELLI and F. PATERNO, Do workers remittances reduce the probability of current account
reversals?, World Development, v. 37, 12, pp. 1821-1838, TD No. 573 (January 2006).

P. PAcaNO and M. PisaNI, Risk-adjusted forecasts of oil prices, The B.E. Journal of Macroeconomics, v.
9, 1, Article 24, TD No. 585 (Mar ch 2006).

M. PericoLl and M. SBRACIA, The CAPM and the risk appetite index: theoretical differences, empirical
similarities, and implementation problems, International Finance, v. 12, 2, pp. 123-150, TD No.
586 (M arch 2006).

R. BRONZzINI and P. PiseLLI, Determinants of long-run regional productivity with geographical spillovers:
the role of R&D, human capital and public infrastructure, Regional Science and Urban
Economics, v. 39, 2, pp.187-199, TD No. 597 (September 2006).

U. ALBERTAZZI and L. GAMBACORTA, Bank profitability and the business cycle, Journal of Financia
Stability, v. 5, 4, pp. 393-409, TD No. 601 (September 2006).

F. BALASSONE, D. FRANCO and S. ZOTTERI, The reliability of EMU fiscal indicators: risks and safeguards,
in M. Larch and J. Nogueira Martins (eds.), Fiscal Policy Making in the European Union: an
Assessment of Current Practice and Challenges, London, Routledge, TD No. 633 (June 2007).

A. CIARLONE, P. PsELLI and G. TREBESCHI, Emerging Markets Soreads and Global Financial Conditions, Journa
of International Financia Markets, Ingtitutions & Money, v. 19, 2, pp. 222-239, TD No. 637 (June 2007).

S. MAGRI, The financing of small innovative firms: the Italian case, Economics of Innovation and New
Technology, v. 18, 2, pp. 181-204, TD No. 640 (September 2007).

V. DI GIACINTO and G. Micuccl, The producer service sector in Italy: long-term growth and its local
determinants, Spatial Economic Analysis, Vol. 4, No. 4, pp. 391-425, TD No. 643 (September 2007).

F. LORENZO, L. MONTEFORTE and L. SESsA, The general equilibrium effects of fiscal policy: estimates for the
euro area, Journal of Public Economics, v. 93, 3-4, pp. 559-585, TD No. 652 (November 2007).

Y. ALTUNBAS, L. GAMBACORTA and D. MARQUES, Securitisation and the bank lending channel, European
Economic Review, v. 53, 8, pp. 996-1009, TD No. 653 (November 2007).

R. GOLINELLI and S. MOMIGLIANO, The Cyclical Reaction of Fiscal Policies in the Euro Area. A Critical
Survey of Empirical Research, Fiscal Studies, v. 30, 1, pp. 39-72, TD No. 654 (January 2008).

P. DEL GIOVANE, S. FABIANI and R. SABBATINI, What's behind “ Inflation Perceptions’ ? A survey-based
analysis of Italian consumers, Giornale degli Economisti e Annali di Economia, v. 68, 1, pp. 25-
52, TD No. 655 (January 2008).

F. MACCHERONI, M. MARINACCI, A. RusTICHINI and M. TABOGA, Portfolio selection with monotone mean-
variance preferences, Mathematical Finance, v. 19, 3, pp. 487-521, TD No. 664 (April 2008).

M. AFFINITO and M. Piazza, What are borders made of? An analysis of barriers to European banking
integration, in P. Alessandrini, M. Fratianni and A. Zazzaro (eds.): The Changing Geography of
Banking and Finance, Dordrecht Heidelberg London New Y ork, Springer, TD No. 666 (April 2008).

A. BRANDOLINI, On applying synthetic indices of multidimensional well-being: health and income
inequalities in France, Germany, Italy, and the United Kingdom, in R. Gotoh and P. Dumouchel
(eds), Against Injustice. The New Economics of Amartya Sen, Cambridge, Cambridge University
Press, TD No. 668 (April 2008).

G. FERRERO and A. NoBILI, Futures contract rates as monetary policy forecasts, International Journal of
Central Banking, v. 5, 2, pp. 109-145, TD No. 681 (June 2008).

P. CasaDIO, M. Lo CoNTE and A. NERI, Balancing work and family in Italy: the new mothers' employment
decisions around childbearing, in T. Addabbo and G. Solinas (eds.), Non-Standard Employment and
Quditaof Work, Physica-Verlag. A Sprinter Company, TD No. 684 (August 2008).

L. ARCIERO, C. BIANCOTTI, L. D'AuRIZIO and C. IMPENNA, Exploring agent-based methods for the analysis
of payment systems. A crisis model for SarLogo TNG, Journal of Artificial Societies and Social
Simulation, v. 12, 1, TD No. 686 (August 2008).

A. CaLza and A. ZAGHINI, Nonlinearities in the dynamics of the euro area demand for M1,
Macroeconomic Dynamics, v. 13, 1, pp. 1-19, TD No. 690 (September 2008).

L. FRANCESco and A. SEccHI, Technological change and the households’ demand for currency, Journal of
Monetary Economics, v. 56, 2, pp. 222-230, TD No. 697 (December 2008).



G. AscaRrl and T. RoPeLE, Trend inflation, taylor principle, and indeterminacy, Journal of Money, Credit
and Banking, v. 41, 8, pp. 1557-1584, TD No. 708 (M ay 2007).

S. CoLAROsSS and A. ZAGHINI, Gradualism, transparency and the improved operational framework: a look at
overnight volatility transmission, Internationd Finance, v. 12, 2, pp. 151-170, TD No. 710 (May 2009).

M. BUGAMELLI, F. SCHIVARDI and R. ZizzA, The euro and firm restructuring, in A. Alesina e F. Giavazzi
(eds): Europe and the Euro, Chicago, University of Chicago Press, TD No. 716 (June 2009).

B. HALL, F. LoTTI and J. MAIRESSE, Innovation and productivity in SMEs. empirical evidence for Italy,
Small Business Economics, v. 33, 1, pp. 13-33, TD No. 718 (June 2009).

2010

A. PrATI and M. SBRACIA, Uncertainty and currency crises:. evidence from survey data, Journal of
Monetary Economics, v, 57, 6, pp. 668-681, TD No. 446 (July 2002).

L. MONTEFORTE and S. SIVIERO, The Economic Consequences of Euro Area Modelling Shortcuts, Applied
Economics, v. 42, 19-21, pp. 2399-2415, TD No. 458 (December 2002).

S. MAGRI, Debt maturity choice of nonpublic Italian firms , Journal of Money, Credit, and Banking, v.42,
2-3, pp. 443-463, TD No. 574 (January 2006).

G.DbeEBLAsIO and G. Nuzzo, Historical traditions of civicness and local economic development, Journal of
Regional Science, v. 50, 4, pp. 833-857, TD No. 591 (M ay 2006).

E. lossa and G. PALUMBO, Over-optimism and lender liability in the consumer credit market, Oxford
Economic Papers, v. 62, 2, pp. 374-394, TD No. 598 (September 2006).

S. NErI and A. NoBILI, The transmission of US monetary policy to the euro area, International Finance, v.
13, 1, pp. 55-78, TD No. 606 (December 2006).

F. ALTISSIMO, R. CRISTADORO, M. FORNI, M. LiPP and G. VERONESE, New Eurocoin: Tracking Economic Growth
in Real Time, Review of Economicsand Statistics, v. 92, 4, pp. 1024-1034, TD No. 631 (June 2007).

U. ALBERTAZzI and L. GAMBACORTA, Bank profitability and taxation, Journal of Banking and Finance, v.
34,11, pp. 2801-2810, TD No. 649 (November 2007).

M. lacoviELLO and S. NERI, Housing market spillovers. evidence from an estimated DSGE model,
American Economic Journal: Macroeconomics, v. 2, 2, pp. 125-164, TD No. 659 (January 2008).

F. BALASSONE, F. MAURA and S. ZOTTERI, Cyclical asymmetry in fiscal variablesin the EU, Empirica, TD
No. 671, v. 37, 4, pp. 381-402 (June 2008).

F. D'AMURI, O. GIANMARCO |.P. and P. GiovaNNI, The labor market impact of immigration on the western
german labor market in the 1990s, European Economic Review, v. 54, 4, pp. 550-570, TD No.
687 (August 2008).

A. ACCETTURO, Agglomeration and growth: the effects of commuting costs, Papersin Regional Science, v.
89, 1, pp. 173-190, TD No. 688 (September 2008).

S. NosiLI and G. PALAZZzO, Explaining and forecasting bond risk premiums, Financial Analysts Journal, v.
66, 4, pp. 67-82, TD No. 689 (September 2008).

A. B. ATKINSON and A. BRANDOLINI, On analysing the world distribution of income, World Bank
Economic Review , v. 24, 1, pp. 1-37, TD No. 701 (January 2009).

R. CAPPARIELLO and R. ZizzaA, Dropping the Books and Working Off the Books, Labour, v. 24, 2, pp. 139-
162 ,TD No. 702 (January 2009).

C. NicoLETTI and C. RONDINELLI, The (mis)specification of discrete duration models with unobserved
heterogeneity: a Monte Carlo study, Journal of Econometrics, v. 159, 1, pp. 1-13, TD No. 705
(March 2009).

L. FORNI, A. GERALI and M. PisaNI, Macroeconomic effects of greater competition in the service sector:
the case of Italy, Macroeconomic Dynamics, v. 14, 5, pp. 677-708, TD No. 706 (M ar ch 2009).

V. DI GIACINTO, G. Micuccl and P. MONTANARO, Dynamic macroeconomic effects of public capital:
evidence from regional Italian data, Giornale degli economisti e annali di economia, v. 69, 1, pp. 29-
66, TD No. 733 (November 2009).

F. CoLumBA, L. GAMBACORTA and P. E. MISTRULLI, Mutual Guarantee institutions and small business
finance, Journal of Financial Stability, v. 6, 1, pp. 45-54, TD No. 735 (November 2009).

A. GERALI, S. NERI, L. SESsA and F. M. SIGNORETTI, Credit and banking in a DSGE model of the Euro
Area, Journal of Money, Credit and Banking, v. 42, 6, pp. 107-141, TD No. 740 (January 2010).

M. AFFINITO and E. TAGLIAFERRI, Why do (or did?) banks securitize their loans? Evidence from Italy, Journal



of Financial Stability, v. 6, 4, pp. 189-202, TD No. 741 (January 2010).

S. FEDERICO, Outsourcing versus integration at home or abroad and firm heterogeneity, Empirica, v. 37,
1, pp. 47-63, TD No. 742 (February 2010).

V. DI GIACINTO, On vector autoregressive modeling in space and time, Journal of Geographical Systems, v. 12,
2, pp. 125-154, TD No. 746 (February 2010).

L. FOrNI, A. GERALI and M. PisaNI, The macroeconomics of fiscal consolidations in euro area countries,
Journal of Economic Dynamics and Control, v. 34, 9, pp. 1791-1812, TD No. 747 (March 2010).

S. MoceTTI and C. PORELLO, How does immigration affect native internal mobility? new evidence from
Italy, Regional Science and Urban Economics, v. 40, 6, pp. 427-439, TD No. 748 (M arch 2010).

A. DI CesArRe and G. GUAZzAROTTI, An analysis of the determinants of credit default swap spread
changes before and during the subprime financial turmoil, Journal of Current Issues in Finance,
Business and Economics, v. 3, 4, pp., TD No. 749 (M ar ch 2010).

P. CIPOLLONE, P. MONTANARO and P. SEsTITO, Value-added measures in Italian high schools; problems
and findings, Giornale degli economisti e annali di economia, v. 69, 2, pp. 81-114, TD No. 754
(March 2010).

A. BRANDOLINI, S. MAGRI and T. M SMEEDING, Asset-based measurement of poverty, Journa of Policy
Analysis and Management, v. 29, 2, pp. 267-284, TD No. 755 (M ar ch 2010).

G. CAPPELLETTI, A Note on rationalizability and restrictions on beliefs, The B.E. Journal of Theoretical
Economics, v. 10, 1, pp. 1-11,TD No. 757 (April 2010).

S. D1 ApDARIO and D. VURI, Entrepreneurship and market size. the case of young college graduates in
Italy, Labour Economics, v. 17, 5, pp. 848-858, TD No. 775 (September 2010).

A. CALzZA and A. ZAGHINI, Sectoral money demand and the great disinflation in the US, Journal of Money,
Credit, and Banking, v. 42, 8, pp. 1663-1678, TD No. 785 (January 2011).

2011

S. DI ADDARIO, Job search in thick markets, Journal of Urban Economics, v. 69, 3, pp. 303-318, TD No.
605 (December 2006).

F. ScHIVARDI and E. VIVIANO, Entry barriersin retail trade, Economic Journal, v. 121, 551, pp. 145-170, TD
No. 616 (February 2007).

G. FERRERO, A. NoOBILI and P. PASSIGLIA, Assessing excess liquidity in the Euro Area: the role of sectoral
distribution of money, Applied Economics, v. 43, 23, pp. 3213-3230, TD No. 627 (April 2007).

P. E. MISTRULLI, Assessing financial contagion in the interbank market: maximun entropy versus observed
interbank lending patterns, Journal of Banking & Finance, v. 35, 5, pp. 1114-1127, TD No. 641
(September 2007).

E. CIAPANNA, Directed matching with endogenous markov probability: clients or competitors?, The
RAND Journal of Economics, v. 42, 1, pp. 92-120, TD No. 665 (April 2008).

M. BUGAMELLI and F. PATERNO, Output growth volatility and remittances, Economica, v. 78, 311, pp.
480-500, TD No. 673 (June 2008).

V. DI GIACINTO e M. PAGNINI, Local and global agglomeration patterns: two econometrics-based
indicators, Regiona Science and Urban Economics, v. 41, 3, pp. 266-280, TD No. 674 (June 2008).

G. BARONE and F. CINGANO, Service regulation and growth: evidence from OECD countries, Economic
Journal, v. 121, 555, pp. 931-957, TD No. 675 (June 2008).

R. GIORDANO and P. TOMMASINO, What determines debt intolerance? The role of political and monetary
ingtitutions, European Journa of Political Economy, v. 27, 3, pp. 471-484, TD No. 700 (January 2009).

P. ANGELINI, A. NoBILI e C. PiciLLO, The interbank market after August 2007: What has changed, and
why?, Journal of Money, Credit and Banking, v. 43, 5, pp. 923-958, TD No. 731 (October 2009).

L. FOrNI, A. GERALI and M. Pisani, The Macroeconomics of Fiscal Consolidation in a Monetary Union:
the Case of Italy, in Luigi Paganetto (ed.), Recovery after the crisis. Perspectives and policies,
VDM Verlag Dr. Muller, TD No. 747 (Mar ch 2010).

A. DI CEsARE and G. GUAZZAROTTI, An analysis of the determinants of credit default swap changes before
and during the subprime financial turmoail, in Barbara L. Campos and Janet P. Wilkins (eds.), The
Financia Crisis: Issues in Business, Finance and Global Economics, New York, Nova Science
Publishers, Inc., TD No. 749 (Mar ch 2010).

A.LEvY and A. ZAGHINI, The pricing of government guaranteed bank bonds, Banks and Bank Systems, v.
6, 3, pp. 16-24, TD No. 753 (March 2010).



G. GRANDE and I. Visco, A public guarantee of a minimum return to defined contribution pension scheme
members, The Journal of Risk, v. 13, 3, pp. 3-43, TD No. 762 (June 2010).

P. DEL GIOVANE, G. ERAMO and A. NosiLI, Disentangling demand and supply in credit developments. a
survey-based analysis for Italy, Journal of Banking and Finance, v. 35, 10, pp. 2719-2732, TD No.
764 (June 2010).

G. BARONE and S. MOCETTI, With a little help from abroad: the effect of low-skilled immigration on the
female labour supply, Labour Economics, v. 18, 5, pp. 664-675, TD No. 766 (July 2010).

A. FELETTIGH and S. FEDERICO, Measuring the price elagticity of import demand in the destination markets of
italian exports, Economia e Politicalndustriale, v. 38, 1, pp. 127-162, TD No. 776 (October 2010).

S. MAGRI and R. Pico, The rise of risk-based pricing of mortgage interest rates in Italy, Journal of
Banking and Finance, v. 35, 5, pp. 1277-1290, TD No. 778 (October 2010).

M. TABOGA, Under/over-valuation of the stock market and cyclically adjusted earnings, International
Finance, v. 14, 1, pp. 135-164, TD No. 780 (December 2010).

S. NERI, Housing, consumption and monetary policy: how different are the U.S and the Euro area?, Journa
of Banking and Finance, v.35, 11, pp. 3019-3041, TD No. 807 (April 2011).

V. CUCINIELLO, The welfare effect of foreign monetary conservatism with non-atomistic wage setters, Journal
of Money, Credit and Banking, v. 43, 8, pp. 1719-1734, TD No. 810 (June 2011).

A. CaLza and A. ZAGHINI, welfare costs of inflation and the circulation of US currency abroad, The B.E.
Journal of Macroeconomics, v. 11, 1, Art. 12, TD No. 812 (June 2011).

I. FAIELLA, La spesa energetica delle famiglie italiane, Energia, v. 32, 4, pp. 40-46, TD No. 822 (September
2011).

R. DE Bonisand A. SILVESTRINI, The effects of financial and real wealth on consumption: new evidence from
OECD countries, Applied Financial Economics, v. 21, 5, pp. 409425, TD No. 837 (November 2011).

2012

A. AcceTTurRO and G. DE BLASIO, Policies for local development: an evaluation of Italy's “ Patti
Territoriali”, Regional Science and Urban Economics, v. 42, 1-2, pp. 15-26, TD No. 789
(January 2006).

FORTHCOMING

M. BUGAMELLI and A. ROSOLIA, Produttivita e concorrenza estera, Rivista di politica economica, TD No.
578 (February 2006).

F. CINGANO and A. RosoLIA, People | know: job search and social networks, Journal of Labor Economics,
TD No. 600 (September 2006).

S. MoceTTI, Educational choices and the selection process before and after compulsory school, Education
Economics, TD No. 691 (September 2008).

P. SEsTITO and E. VIVIANO, Reservation wages. explaining some puzzing regional patterns, Labour,
TD No. 696 (December 2008).

P. PINOTTI, M. BIANCHI and P. BUONANNO, Do immigrants cause crime?, Journa of the European
Economic Association, TD No. 698 (December 2008).

F. Lippi and A. NosiLI, Oil and the macroeconomy: a quantitative structural analysis, Journal of European
Economic Association, TD No. 704 (March 2009).

F. CINncaNO and P. PINOTTI, Paliticians at work. The private returns and social costs of political connections,
Journal of the European Economic Association, TD No. 709 (M ay 2009).

Y. ALTUNBAS, L. GAMBACORTA, and D. MARQUES-IBANEZ, Bank risk and monetary policy, Journal of
Financial Stability, TD No. 712 (May 2009).

G. BARONE and S. MoceTTI, Tax morale and public spending inefficiency, International Tax and Public
Finance, TD No. 732 (November 2009).

I. BUONO and G. LALANNE, The effect of the Uruguay Round on the intensive and extensive margins of
trade, Journal of International Economics, TD No. 835 (February 2011).

G. BARONE, R. FeLICI and M. PAGNINI, Switching costs in local credit markets, International Journal of
Industrid Organization, TD No. 760 (June 2010).



E. Cocozza and P. PiseLLI, Testing for east-west contagion in the European banking sector during the
financial crisis, in R. Matousek; D. Stavérek (eds.), Financia Integration in the European Union,
Taylor & Francis, TD No. 790 (February 2011).

S. NerI and T. ROPELE, Imperfect information, real-time data and monetary policy in the Euro area, The
Economic Journal, TD No. 802 (March 2011).

M. AFFINITO, Do interbank customer relationships exist? And how did they function in the crisis? Learning
fromItaly, Journal of Banking and Finance, TD No. 826 (October 2011).

O. BLANCHARD and M. RiGGI, Why are the 2000s so different from the 1970s? A structural interpretation
of changes in the macroeconomic effects of oil prices, Journal of the European Economic
Association, TD No. 835 (November 2011).

R. CRISTADORO and D. MARCONI, Households Savings in China, Chinese Economic and Business Studies,
TD No. 838 (November 2011).





