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Abstract: We assess the impact of three quasi-natural erpets on returns to several types of skills,
i.e. the 1993 Lira devaluation, the pre-euro 199 lrevaluation and of the process of market
liberalization of the late 90s-early00s. We foll@uadalupe (2007) by assuming that the impact of the
first two shocks is mediated by the trade exposdirgectors. For the liberalization shock, we follow
Bassanini and Brunello (2011) by maintaining thatnpetition increases only in three sectors:
transport, energy and communication. Both typesxperiments show that post-shock returns to skill
increase in sectors that are more exposed to cdmpetn turn, the devaluation of the Lira in 1993
decreases returns to skills consistently with cemgntary evidence in Bugamelli et al. (2010). On
average, instead, real wage premia decrease inrsetiore exposed to competition. Finally, the
increase in the skill premia occurs only in largel @specially medium-sized firms. This novel result
appears as the combination of two contrasting forde medium firms compete to attract the best
workers and so pay higher skill premia, 2. larged are forced to pay higher skill premia, but are
also characterized by rent sharing with unionsthdtice returns to skills.
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1. Introduction and related literature

Empirical evidence on the impact of market compmetiion skill premia and wage is rather
scant due to tough data requirement needed toifiglehis impact. To the best of our
knowledge, only two papers addressed this spas#ice. Jean and Nicoletti (2004) carry out
a cross-country analysis showing that more regadilséetors pay higher wages. This evidence
is consistent with a rent sharing explanation ofj@ga(e.g. Blanchard and Giavazzi 2003), but
is silent on the returns to skills within sectokdéoreover, they are unable to identify any



causal impact of competition on wages and retwrskills. The paper of Guadalupe (2007) is
therefore the unique attempt to estimate a caetationship between market competition and
wages using micro-data. For the UK, her main figds that the unexpected revaluation of
the pound, which mimics an increase in market cditipe, has widened the wage gap
between skilled and unskilled. This result remaotsust even when controlling for proxies of
skill-biased technical change and, indirectly,iarkers’ sorting.

There are at least three simple theoretical reasopgorting this empirical finding. First, an
increase in market competition positively affeceturns to skills by increasing firms’
competition to attract better workers (Boone 20@gcond, if enhanced firms’ competition
favours the adoption of advanced skill-intensivehtelogies, it is likely that the coalition
between skilled-unskilled will break hence incregsskill premia (Acemoglu et al. 2001).
Finally, notice that enhanced competition is eg@inato increased openness to trade that
typically harms firms employing low- and mid-quglitvorkers. At the same time, trade
openness benefits more productive firms that emplghly skilled ones (e.g. Yeaple 2005,
Sampson 2011). This latter explanation assignsndafimental role to firms’ characteristics
that will be tested in our empirical analysis.

This paper attempts to assess the impact of madiepetition on wage and returns to skills
using an empirical strategy similar to the one psmul by Guadalupe (2007). The three
shocks considered here are the 1993 unexpectediéualuation, the pre-euro revaluation of
the Lira and of the process of market liberalizaiiothe late 90s-early00s.

We extend her analysis in three directions. Difidlse from Guadalupe (2007), our study
allows comparing the effects of both an increaseampetition (shock 1997 and around
2000) and the one of decrease in competition (si88B). This is useful to test whether the
effect of opposite shocks is symmetric or not. Thia revaluation in 1997 is fully equivalent
to an increase in competition for those sectors @@ more exposed to import penetration.
Conversely, the ‘devaluation shock’ is not tantantdo a decrease in market competition as,
within sectors more exposed to trade, better fitem&l to export more. Devaluation should
hence benefit more productive firms that are uguatjger, employ skilled workers and pay
higher wages. This effect is likely offset the niga effect on the returns to skill of a
decrease in competition.

Second, the rich dataset available to us (see Delmake it possible to assess the effect of
competition on different types of skills, namelyccapations, educational levels, family
background, sector specific skills. The possibility using several skill measures is

particularly important in the Italian labour markehere returns to skills seem to be rather
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low and constant over time (e.g. Naticchioni et24110, Oecd 2008). Moreover, specific
skills seem to explain a substantial fraction & &xport wage premia in related works (e.g.
Macis and Schivardi 2012). Finally, unlike otheuntries, family background keeps having
a strong residual influence on labour market oue®ffor Italian prime age men, even when
controlling for workers’ skills and educational éd¢ (Raitano and Vona 2011).

Third and more important, our data contain impdrfam-level information, i.e. the number
of employees. Having a proxy of firm type is paustarly important to test recent theoretical
models where, under mild degree of complementabigiween firms’ and workers’
characteristics, better firms benefit from tradempess so as better workers employed there
(e.g. Helpman et al. 2010). Put it differentlyfommation on firm size enables us to
disentangle to what extent the effect of competittm wages is mediated by the degree of
firms’ heterogeneity within the sector.

Our analysis shows that these three extensionshefirndings in Guadalupe (2007). While
substantially confirming the main result of Guag&u2007), i.e. that greater competition
increases returns to skills, our first novel resslthat the two opposite Lira shocks have
indeed a symmetric effect. An increase (resp. @seeof market competition decreases
(resp. increases) the average wage and increasgs (tecreases) the return to white collar
qualification. Similar results hold when considgrieducation levels instead of occupational
levels as proxy of skills. This result is in linethvthe characteristics of the Italian productive
structure and on the effect of the 1993 devaluaiton firms’ dynamics. Specifically,
Bugamelli et al. (2010) show that firms in low- amé&dium-tech sectors benefited the most
from the 1993 devaluation. Since these sectorstyguieally unskill-intensive, demand of
skilled workers should have declined following thevaluation and so returns to skills. Even
more interesting from a theoretical perspective,ititrease in the skill premia occurs only in
large and especially medium-sized firms. This nogsllt may emerge as the combination of
two contrasting forces: 1. following an increaseampetition both medium and large firms
compete to attract the best workers and so payehigkill premia, 2. only large firms are
heavily characterized by rent sharing that, in tumitigates the increase in returns to skills
post-shock. Allied to this, large firms tend to payver skill premia when controlling for
several workers and sector characteristics. Thig aleD reflect the fact that managers of the
few Italian large firms are not well-coded in oangple.

To Be Added: considering also workers specificlsKile. tenure in a given firm)



2. Dataset

We use a new and original retrospective panel dividual working histories, called AD-

SILC, built merging longitudinal information proved by administrative archives with

sample dataset. In particular, we merged the ITES2D04 sample and administrative records

from INPS archives of Employees and Self-Employeain archives of firms (which since

1987 collect detailed information about employersthe private employment sector) and

from Registers of Workers and Retired to obtainghtre working histories of around 25.000

private employees between 1987 and 2008.

The dataset built merging these datasets has Kene@dvantages that allow extending the

analysis of Guadalupe (2007). First, we have infdrom on several skill proxies:

qualification, education, family background, seetpecific skills--measured as the time a

worker remains in a specific three digit sectorcde, we can control for contractual

arrangements (part-time and full time), for somergs happened during the year (receiving

unemployment benefits or maternity allowances) famdannual earnings coming from other

sources besides private employmdittird, we can control for firm size that enablesasest

the influence of within sector firm heterogeneityaur results.

Further details about the dataset are the following

Sectorial information are collected only for preamployees. Hence we refer only to
private employees.

Individuals are followed from their entry in thebtzur market up to 2009. Our starting
year is 1987 for which we start having informatamfirm size and sectors.

Records concerning private employees are matchdd deitailed information about
firms provided by INPS, i.e. sector (3 digit ISIG)ze of local unit and holding,
location.

Rich individual information collected by adminidive records: e.g. contract
arrangement, gross earnings, working weeks, ocampgWhite Collar and Blue
Collar). Unfortunately, we have too few managersawve a finer skill classification.
Notice, however, that the share of managers insample is in line with the share of
managers in other samples. IT-SILC adds time iawvarvariables (e.g. education,
family background) and conditions at 2005 (e.g. #heligit ISCO level). These

information can allow to improve the skill classd#tion of workers.



» Data shortcut: we consider only men between 1558n reduce attrition due to early
retirement and maternal leave and household choMée consider only private
employees earning more than 50 euros per week.irtgarmre considered at 2010
constant prices.

* (Log) Weekly gross wage is the dependent variable.

Remarks:
* We do not have information on the temporary-permamenployment arrangement
because it is recorded in INPS archives only sir8gs.
» Sectorial data for atypical workerso(laboratori) are not recorded => a rise of skill
premia among employees could also be due to aitulmst of the low paid high

skilled with self-employed.

3. Empirical Strategy

Baseline

Fixed effect estimator and OLS are used to cheekeffect of our proxy of competition on
wages. We present results using White and Bluea€al$ skill proxies, but main findings
hold also for educational levels. Also adding adtaccupational category, i.e. managers, do
not alter the result as the skill ranking is presdrand magnified by the shock. However, we
prefer not to include managers in our main speifbtn as for a substantial fraction of
managers we do not have information on the setta.effect on the skilled wage is obtained
by interacting our selected measure of skills vatlr proxies of competition (see below).
Individual controls: age, seniority, skills (2 1éseWC versus BC), part time, unemployment
spells plus year, sector 3-digit and region fixédas. Specific sectorial features (at 2 digits
ISIC) are added: e.g. R&D intensity, share of heggilled plus proxies of competition at the
sectorial level. Proxies of competition:

1. Market openness to international trade: sectorigdart penetration and export
share on value added. These two variables arertizgatfactor in order to differentiate
the intensity of the shock across sectors. Seutihshigher import penetration and export
share are more exposed to competition shocks, harecéhe ones where skill premia

should increase the most.



2. Index of product market regulation (PMR hencefodbirce: OECD). The index
Is continuous and varies over time and across e@toughly 2 digits ISIC). However, it
is a direct measure of competition only for a seb-ef sectors: energy and gas,
communication and transport. For manufacturingsiindirectly inferred using input-

output table (see Conway and Nicoletti 2006 foadex

Difference-in difference estimators (DID), i.e. guaxperimental evidence

1. We follow Guadalupe (2007) and others by assunhiagthe impact of the
Lira shocks, i.e. the devaluation of 1993 and thereciation of 1997, is mediated by the
trade exposure of sectors, i.e. the export shatileeamport penetration.

2. We follow Bassanini and Brunello (2011) by assumthgt only these
three sectors are hit by ‘competition shocks’. Bitigers (i.e. mainly manufacturing) are
assumed to have constant level of competition dfterchange in competition brought
about by the single market program in 1992, theeetbhey play the role of ‘control
group’. Among the three groups hit by the shock, ¢bntinuous measure of PMR allows
to further distinguish how much competition chanigesach sector.

In all cases, the model is saturated with respe¢hé post-shock key variables, i.e. skills,
proxy to competition, and also interactions betws&ills and time-varying confounding
factors are added (firm size, R&D, share of graesjatClearly, individual, year and sector
fixed effects are always added as the individual aector controls as in the previous
specifications. Following Duflo et al. (2004), stiand errors are computed using sectors as
cluster units to reduce the ‘over-acceptance obkld$’ typical of DID estimators. Finally, in
order to correctly disentangle the effect of edobck, we consider three sub-periods: 1987-
1996 for the 1993 shock, 1993-2007 for the 199¢lslamd 1987-2008 for the PMR shock.
For the latter shock, we prefer to use all the lakée information as we exclude the years
between 1999 and 2001 where the main liberalizatiocurred. However, results do not
change by using shorter time windows. For the teudiex shocks, they partially overlap. The
first one also overlaps with the single market paog (SMP) shock that increased
competition in a sub-set of selected sectors. TABded: different effect of the 1993 shock
depending on the exposure to the SMP too, i.et fgpliow and high exposure to SMP.

We allow the shock to have different effects depsman the firm size by considering the

DID estimators separately for small (<=15 employgesedium (>15 & <=200) and large



(>200) firms. This further exercise allows pargatesting the predictions of recent trade

models with heterogeneous firms and workers (eegple 2005).

4. Descriptive Evidence

Tab. 1: Mean gross wage in real terms

540

e
iz

440

420

400

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Tab.2 : Gross weekly earnings real growth in déferpercentiles and in sub-periods
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Tab. 3: Gini coefficient
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Gini index of weekly gross wages from private employment.
Male private employees aged 15-59. Source: elaborations on AD-SILC data
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Tab.4: White Collar vs. Blue Collar

Ratio between white-collars and blue-collars mean weekly gross wages.
Males aged 15-59. Source: elaborations on AD-SILC data
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Table 5: decomposition, share of inequality witb@ttors

Share of Theil index of gross weekly wages due to within sectors inequality.
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In Table 3, we show that inequality for men agetiveen 15 and 59 and employed in the
private sector increases by 15.3%. A substantadtifvn of this increase is captured by an
increase in returns to white collar jobs, espegiallthe period 1996-2002 (Table 4).

In Table 5, we show that almost all the increasexiglained by an increase within sector
(consistent with evidence for other countries).sTi@inforce our empirical strategy based on
the estimation of within-sector increases in gki#mia.



5. Results

Yellow: statistically significant at .99%. Blue: statistically significant at .95%. Green:

statistically significant at 90%.

Table 6: OLS and Fixed effect

logsize
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WC*import

export
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import
0.039
0.000
-0.016
0.002

0.002
0.037
0.002
0.003

136,588 136,588 128,157

OLS
export
0.038
0.000
-0.015
0.003

0.001
0.212
0.002
0.006

pmr
0.038
0.000
-0.012
0.002

0.107
0.195
-0.430
0.000

import
0.0234
0.0000
-0.0188
0.0000

-0.0001
0.9387
0.0013
0.0129

136,588

FE
export
0.0233
0.0000

-0.0184
0.0000

0.0001
0.9413
0.0009
0.0147

136,588

pmr
0.0231
0.0000
-0.0170
0.0000

0.1049
0.3167
-0.4028
0.0000
128,157

import
0.024
0.000
-0.017
0.000
0.002
0.210
-0.005
0.005
0.000
0.780
0.002
0.000

102,333 102,333

FE
export
0.024
0.000
-0.016
0.001
0.000
0.944
-0.004
0.079

0.000
0.955
0.002
0.001

pmr
0.024
0.000

-0.014

0.000
0.001
0.607

-0.003

0.081

-0.148

0.206

-0.528

0.000

95,344

Sectors more exposed to import penetration payehiglages at 90% significance level (col.

1). The same holds for sectors that export morke 2yaand for sectors less competitive (col.

3, i.e. higher PMR means less competitjorHowever, this result is not robust when adding

individual fixed effects. With regards to returres gkills, i.e. WC, they are systematically

higher in sectors more exposed to trade and margettive, i.e. lower PMR. This effect

remains strongly significant in the FE specificatio

! For these estimates we use the PMR for both keprseftransport, energy and communication) andother
sectors as inferred using input-output tables. Mamk Giuseppe Nicoletti for providing us the dataRMR for

all sectors.
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Table 7: Period 1987-1997, 93 shock using imponepation as mediating factor

Firm Size
m1 m2 115 16-199 >=200
import -0.0014 -0.0016 0.0007 0.0015 -0.0035**
0.252 0.160 0.685 0.199 0.045
WC*import -0.0002 0.0003 0.0006 -0.0014 0.0004
0.733 0.580 0.718 0.172 0.488
Import*post1993 0.0008*** 0.0008*** -0.0005 0.0009** 0.0007
0.004 0.003 0.369 0.012 0.235
WC*import*post1993 -0.0009* -0.0010** -0.0004 -0.0010* -0.0006
0.079 0.041 0.677 0.080 0.262
WC*post1993 0.0773%** 0.0786*** 0.0407** 0.0811*** 0.0725***
0.000 0.000 0.017 0.000 0.000
logsize 0.0229***
0.000
WC*firmsize -0.0204***
0.000
N 61,452 61,222 22,820 19,886 18,554
Table 8: Period 1993-2008, 97 shock using imponepation as mediating factor
Firm Size
ml m2 115 16-199 >=200
import -0.0009 -0.0008 -0.0001 -0.0031*** -0.0008
0.165 0.237 0.950 0.001 0.483
WC*import -0.0002 -0.0002 0.0007 -0.0013* 0.0000
0.704 0.611 0.537 0.074 0.989
Import*post1997 0.0004 0.0002 0.0002 0.0007** -0.0003
0.324 0.508 0.654 0.038 0.763
WC*import*post1997 0.0010** 0.00171*** 0.0010 0.0017*** 0.0009
0.038 0.006 0.230 0.002 0.251
WC*post1997 0.0928*** 0.0873*** 0.0690*** 0.0704*** 0.0738***
0.000 0.000 0.001 0.000 0.006
logsize 0.0216
0.000%***
WC*firmsize -0.0152
0.000***
N 105,982 105,717 38,438 35,476 31,859

In Table 7 for the 1993 shock, we show that theafbf a decrease in competition is positive
and significant on real wages. Moreover, returnskils decrease following a decrease in
competition in spite of the strong increase in meguto WC jobs post 1993. Results remain
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robust when using export share rather than impamepratiof. Interestingly, too, larger firms
pay higher wages but lower skill premia. When wevalthe effect of firm size to be non-
linear and consider the effect of the shock sepbrébr firms of different size, we show that
returns to skills diminish only in medium-sizednis more exposed to external competition.
Note that the decrease in returns to skills ocalss in large firms at cut-off 80% significance
level.

Results are symmetric for the 1997 revaluation klava confirm the findings of Guadalupe

(2007). Here, it is even more evidence the invgreleshaped effect of increased competition
on returns to skills depending on firm size.

Table 9: Period 1987-2008, 99-01 shock on PMR

Firm Size
m1l m2 1 15 16-199 >=200
PMR 0.0694 0.0384 0.2509*** -0.0095 0.0020
0.383 0.665 0.005 0.870 0.990
WC*PMR -0.1153* -0.1294** -0.1889*** 0.0126 0.0146
0.073 0.017 0.011 0.894 0.896
WC*post1999-2001 0.1763*** 0.1851%** 0.1395%** 0.1513***  0.2156***
0.000 0.000 0.000 0.000 0.000
PMR*post1999-2001 0.0851 0.0729 0.0355 0.0848*** 0.0024
0.121 0.118 0.693 0.093 0.970
WC*PMR*post1999-2001 -0.2166*** -0.2660*** -0.1346 -0.2248**  -0.3000***
0.002 0.000 0.273 0.051 0.002
logsize 0.0240
0.000***
WC*firmsize -0.0194
0.000***
N 108,514 105,717 40,453 35,464 32,403

Table 9 shows the effects on wage of the liberibnan large utilities and service sectors.

Real wages tend to be increase more in sector vdoenpetition increases less, consistently

with a rent-sharing explanation. In turn, returmskills increase dramatically in sectors

where competition increases more. All this effeataptured by medium and large firms.

’ Note that the effect of the 1993 shock overlap$ wie 1992 SMP shock, so the interpretation oféiselts is
not straightforward. We will disentangle the efiedf the two shocks by conditioning also for sextotore

exposed to SMP.
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6. Conclusions

» Competition increases within sectors wage inequhbltraising the skill premia
(consistently with Guadalupe 2007).

* No clear effects on average real wages.

» Results on skill premia are confirmed too: usingadion; adding other sectorial
control variables (proxies of the technologicaldByvestimating DID by means of
export share as proxy of competition.

Exposition to competition is crucially mediatedfioyn size => results are stronger for
medium and (to a less extent) large enterprisesor¥position effects within sectors and
different bargaining structure and extent of rdvarag.
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