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1. Introduction

Figure 1 depicts the evolution of real GDP per hearked in Italy from 1970 to 2013.
Many have noted that labour productivity kept gmogvslower since around 1996. This
observation has inspired an intensive search fplaeations (Daveri and Jona-Lasinio,
2005; Daveri and Parisi, 2010; Hassan and Ottayi2add3; Manasse, 2013; Nannicini,
2013a; Nannicini, 2013b; Lippi and Schivardi, 20P&llegrino and Zingales, 2014; to
cite a few). Among these, one that has attractedcttention of media and the public is
the possible association between this productigslpwdown and the exchange-rate
policy adopted by ltaly after 1996 (Bagnai, 2013)

In November 1996, Italy adopted a fixed exchange-palicy. It was not the first time
the country adopted such policy, but it was thst fime this policy was adopted in an
environment characterized by free capital mobildgntral bank independence, and a
new system of industrial relations (the so-cafleckocollo dintesaof July 1993).

Of course, it is difficult to say something aboausality. Has the fixed exchange-rate
policy caused - or partly caused - the slowdowthefreal hourly productivity growth?
Such question can only be truly answered if a bledjuasi-experimental study could
be set up. The latter should be based on intemetjo comparable micro data on
productivity and its determinants. Since we do lmmte access to this type of data, this
paper tries to answer a related question, namehg tHe fixed exchange-rate policy
adopted by ltaly after 1996 caused a decline ofr¢la¢ hourly wage growth of Italian
workers? By "ltalian workers" we mean individualerking in Italy, not necessarily

Italian citizens.

The question about wages is related to that abmalugtivity because real hourly wage
and real hourly productivity are widely seen by remmists as strongly associated. In
addition, the question is interesting and polidgvant by itself for its implications on

income distribution, consumption and growth. Yatprder to answer it, we need to set

up a credible quasi-experimental exercise.

The difficulty in international macroeconomics istronly that one typically lacks the
counterfactual - what would have happened if Itsig not adopted a fixed exchange-
rate policy - but also that a counterfactual caly te artificially built using data from

at least one different country. While examples whgj-experimental studies exploiting

! This book has already sold more than 20,000 copies
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differences across states, regions, municipalitiesis and individuals of the same
country are common, these approaches are not usefevaluate the effects of an
exchange-rate policy because all units of the seoneatry are treated by the policy. To
the best of our knowledge, this paper innovatesidigig individual-level data from a
different country as counterfactual. Yet, this deodoes not come at zero cost, as shall
be discussed later. In particular, we use a Diffeeein-Differences (DiD) approach,
and data from the United Kingdom (UK) as countdrfat The advantage of this
approach is that we do not need the treated ancbtfteols to be "equal at the baseline".

We mainly need them to belong to "parallel worlds".

2. Methodology and data

The link between exchange rates and labour-markitomes is a classical topic in
international macroeconomics. The works authore®bldstein (1974), Sachs (1980),
Dornbusch (1987), Djaji (1988), Andersen and Sgrensen (1988), Collins Raudk

(1989), Burgess and Knetter (1998), Lawler (20@yldberg and Tracy (2000, 2001),
Campa and Goldberg (2001), Mishra and Spilimberg@1{), Wright and Bastos
(2012), Schmitt-Grohé and Uribe (2012, 2013), @ali Monacelli (2013) are just few
examples. However, we are not aware of any stugtgstigating the impact of an
exchange-rate policy choice on economic outcomésyus counterfactual approach,

besides one recent contribution by Manasse €2@1.3).

The authors studied the effects of the euro orit#tien economy and came up with an
original idea to create a reliable counterfactublhey used a "synthetic-control”
approach and exploited the information from aggieg@me-series data for each
country in their sample. They considered that teattnent took place since January
1999 and analyzed what would have happened totatian economy, if the country
had not joined the euro. The authors reported thast indicators of the Italian
performance would not have changed, thus suggestaighe euro should not be seen
as the cause of the Italian recent problems. Howdlvey did find that the dynamics of

real productivity has been negatively affectedhmyadoption of the euro.

As stressed before, this study by Manasse et @L3(2is particularly relevant because,
to the best of our knowledge, it is the first apéno analyze the effects of an exchange-

rate policy choice, such as the adoption of theeur a quasi-experimental setting.



However, a lot of heterogeneity is likely to beglised by the use of aggregate time-
series data.

We depart from previous work along two directio@n the one hand, as stressed
before, we try to do a step onwards with respedilemasse et al. (2013) by using
individual-level data. On the other hand, we daep $ack by focusing on the years
immediately prior to the birth of the euro. Thetéatchoice is justified on the ground
that, as already seen, the Italian productivityvslown started before the birth of the
euro. Most importantly, the structural change ie tmanagement of the nominal

exchange rate in Italy happened in November 1986innJanuary 1999.

The construction of a DID exercise requires seveteps. First, we must define the
treatment variable, the treated group, the comgralip, the pre-treatment period and the
treatment period. Then, one has to check whether sibrcalled "parallel trends

assumption” is satisfied.

Let us start with the treatment variable and tkattnent period. We use wage data from
the European Community Household Panel (ECHP). iBhe well known individual-
level longitudinal dataset which reports micro datal5 countries. The waves go from
1994 to 2001. However, the data reported in thasdatin each wave sometimes refer to
the previous year. This is the case with individualges. For example, wage data
reported in the 1994 wave refer to wages earnd®®8 and so on. This means that, in
principle, we have access to actual data on indalidvages from 1993 to 2000. Since

the data are annual, our treatment variable willdéined annually.

Figure 2 shows that, at the peak, in April 199% éxchange rate between the Italian
lira and the ecu (European currency unit) was atlével of 2,296.16 liras per ecu.
After a revaluation started in May 1995, which tedan exchange rate of 1,932.35 liras
per ecu in November 1996, Italy re-joined the Eesp Monetary System (EMS).
Since then, the exchange rate history of the cgurds been simple. The rate was kept
around the value of 1,936.27 liras per ecu, whidh kecome the official rate of
conversion when, in January 1999, the euro expegiestarted. The euro entered in

circulation in January 2002.

Since we use annual wage data from 1993 to 20@WirDiD exercise, our treatment
variable is the fixed exchange-rate policy adoptgditaly in the 1997-2000 period.

Given that we have data only from 1993 onwards ptieetreatment period will be from



1993 to 1996. Of course, the treated group is fdrimeg individuals working in Italy
during the 1997-2000 period.

As a control group, we use individuals working e tJK. This is for one basic reason.
Among the ECHP countries, the only two that hatkxilile exchange-rate policy in the
pre-treatment period and did not abandon it inttkatment period were the UK and
Sweden (Denmark did not join the euro but had edigxchange-rate policy similar to
that of Italy after 1996). We could have chosen &me However, for Sweden, the
ECHP does not provide data for the whole pre-treatnperiod (the waves start in
1997, reporting wages from 1996 onwards). Thusptilg country that can actually be
used as a control group is the UK. Interestingbthbdtaly and the UK exited the EMS
in September 1992.

In particular, the wage data for the UK in the ECHiaset are of two types: those
collected by the European Commission (Eurostat)ichviare only available for the
waves from 1994 to 1996, and those borrowed froitisBrHousehold Panel Survey
(BHPS), which cover all relevant years. The BHP$adae adapted to the ECHP
variables and thus perfectly comparable with tha dar Italy, which are available for

the entire period of interest.

It is worth noting that, in DID exercises, we dd need to compare groups with similar
characteristics. We need that the mean outcomabtas in the two groups - the treated
and the controls - are parallel in the pre-treatnmmeriod, conditional on the set of
explanatory variables we control for. In this studsge do not just assume the latter, as
sometimes done in DiD studies. We test for thel@itaends assumption by following
the approach suggested by Centeno and Novo (281t8Yided that we actually have
parallelism in the pre-treatment period, then aakref parallelism in the treatment

period can be attributed to the treatment.

As a matter of curiosity, comparing the lines dlr&DP per hour worked in Italy and
the UK in Figure 3, we can see that they followedghly parallel patterns until 1995,
with Italy being more productive. The relative deel of Italian productivity started
since around 1996. From 1997 to 2000, the ratitiaby to UK productivity declined
from 104.5% to 99.5%. The Italian real productivdgclined 4.7% relative to the
British. By 2000 the gap between the UK and ItaBswelosed. Since then, the British
economy has been more productive than the ItaRaalogously, looking at Figure 4,

we can see that the ratio of Italy to UK real hguslage declined from 119.4% to
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101.3% in the 1997-2000 period. The Italian realrhowage declined 15.1% relative
to the British. Of course, we cannot draw any chusalication from these graphs
because a lot of individual and firm heterogendathidden behind aggregate data, and

we do not. However, we can get an idea of the nusnbeplace.

In addition, Figure 3 provides new insights on #malysis of the causes of the lItalian
productivity slowdown. On the one hand, it is trenad attribute all the recent problems
of the Italian economy to rigidities in productbéair and credit markets, which do exist
and cannot be disregarded. However, on the othmet, tel these rigidities were already
in placebeforeltaly joined the EMS in November 1996 and, desghtm, the Italian
economy was not underperforming with respect tauahrmore flexible economy, such
as the British (a similar argument applies to thefficiencies in public administration,
corruption, and so on). Joining the EMS impliedaaiditional rigidity for Italy: that of
the nominal exchange rate. Perhaps, further rdsearneeded to uncover the causal
effects of this additional rigidity on several ooiees. This paper makes a step in this

direction. The next section focuses on wages aoms.

3. Empirical strategy

We estimate the following DiD model:
(D) Inw =g@qTrea +@oAftey; +sTreal x Aftef +¢y Incpiy + Xt B+ 6

The variablelnw; is the logarithm of the nominal gross hourly wagkee matrix X

is a set of individual characteristics includinguedtion levels (primary, secondary and
tertiary), individual age, age squared, gender, gtdtus (whether the individual is
supervisor, intermediate, and lower-intermediatggrital status (whether the individual
is married or not), health (presence of chroniclthearoblems), sector of production

(agriculturé, industry, and servicé$, migration status (whether the individual is an

% This category includes: 1) agriculture, huntingg #orestry; and 2) fishing.

% This category includes: 1) manufacturing; 2) mipir8) electricity, gas and water supply; and 4)
construction.

* This category includes: 1) wholesale and retaihe®rce and repair activities; 2) hotels and reatatsr

3) transportation, storage and communication; dAarfcial intermediation; 5) real estate, renting and
business activities; 6) public administration, asfe and compulsory social security; 7) educatign; 8
health and social work; 9) other services.



immigrant or not), sector of activity (whether timelividual works in the public sector
or not), and finally information on occupatiohs.

The variableTreat; is defined for each yedrand equals to one for the treated group -

individuals working in Italy - and zero for the ¢aw group - individuals working in the

UK. The variable Aftey; is defined for each individual and equals to one from 1997

onwards - when the fixed exchange-rate policy fgiafly in place in Italy. Thus, the

coefficient of the interaction terrireaf; x Aftef; identifies the impact of the policy
change - the adoption of a fixed exchange-ratecpah Italy. In particular, if we
consider just two periods - the pre-treatment peficand the treatment perid2l - then
Y3 =(Inwry —Inwrq ) —(Inweo —Inwep ) wherelnwy, is the conditional average log
wage for the treated in the treatment peribuwy, is the same object in the pre-
treatment periodJnwg, is the conditional average log wage for the cdstio the
treatment period andnwgcp is the same object in the pre-treatment periode Th
difference (Inwr, —Inwrq) represents the average wage growth for the treiated
presence of the policy. The differendeawco —Inwgp) represents the average wage
growth for the treatedin absence of the policy. Thugiz provides the effect of the

policy on the average wage growth for the treated.

Note that model (1) controls for the logarithm loé ttonsumer price index, the variable

Incpi; , which varies over time and across individualsaose those working in Italy
face different prices than those working in the UKis means that we can interpret the
coefficient ¢/3 as the impact of the policy on the averagal wage growth for the
treated, ceteris paribus i.e. keeping individual productivity characteigst constant
(Xjt). The standard approach would usew; —Incpi; as dependent variable.
However, this approach would implicitly assume ttiat coefficient ofin cpi; is equal

to 1 with certainty. Since there is no economicogato assume that a 1% increase in
prices implies a 1% increase in nhominal wages botlaverage and in every sector or
industry of the economy, we prefer to use the Ibthe price index as a covariate, and

thus allow for flexibility in the estimation ap, .

® The occupation categories are nine: 1) legislatesior officials and managers; 2) professiond)s;
technicians and associate professionals; 4) cl&kservice workers and shop and market sales wsrke
6) skilled agricultural and fishery workers; 7) ftrand related trades workers; 8) plant and machine
operators and assemblers; and 9) elementary odcnpat
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Before estimating model (1), we need to check wdrethe parallel trends assumption
holds. As stressed before, we follow Centeno andoN2013) who estimate a model of

the following type in the pre-treatment period:
(2) Inw; = A Treat; + A,Timg + AzTreat; xTimg + A4 Incpi; + X B+ 6¢
whereTimg is a linear trend between 1993 and 1996.

If the trends are parallel, then the coefficiefat is not statistically different from zero.

This means that there is not a specific time trehadages in Italy, conditional on the
model covariates. Note, further, that it is not artpant whether the level of the mean
log wage is different in Italy and the UK, or wheththe levels of the covariates (say
education) are different. All we need is parall@ligh the pre-treatment period, and a
reasonable argument to impute any change in pbsalléo a single treatment: Itasy

decision to adopt a fixed exchange-rate policy m @nprecedented economic

environment (see above).

4. Tricky points

DID exercises can be criticized by arguing thattteatment may be multiple, i.e. there
might be other things changing in Italy after 199@is is a limitation of most DiD
studies, particularly when the treatment perioceds over several years. Our study is
not exempted. Nevertheless, we try to address iHgse by dealing with three
potentially confounding factors: the Treu reforngnpetition from China, and the
Information-Technology (IT) revolution.

To keep into account that an important labour-mark®rm (egge 24 giugno 1997, n.

196) occurred in ltaly in June 1997 - the so calleéulreform - which changed the
legislation on temporary job contracts increasingirt use, we focus our analysis on
full-time wage earners with permanent contracts.gince 1993

Specifically, we focus on individuals in paid emypitent with complete 8-year work
histories and we exclude individuals working with @mployer in paid apprenticeship

or training, self-employed, and unpaid workers amily enterprises. In addition, we

® Individuals are interviewed for the first time #994. Thus, their responses may refer to their job
contracts in 1994 rather than 1993.



exclude all part-time jobs. Finally, we excludeiinduals with fixed-term or short-term
contracts, causal work with no contract, and sonteroworking arrangements.
Summary sample statistics for treated and contn@seported in Appendix (Table Al
and Table A2).

Arguably, the wages of the workers in the samptah(dtalian and British) have not
been affected by the Treu reform. This argumeantds consistent with the fact that the
Treu law explicitly prohibited to pay lower wages workers on temporary contracts

performing the same jobs as workers on permanentaus.

One peculiar aspect of the Treu reform was that dbetors of agriculture and
construction were excluded by the application @&f v, unless an explicit agreement
between unions and employer organizations was \aethiat a later stage. Yet, to the
best of our knowledge, the agreement was not reladftes fact probably induced the
organizations of private employers to put pressamethe legislator with an eye at
obtaining the abrogation of this norm - the comdiéil exclusion of agriculture and
construction - which partially occurred only in Recber 1999 1€gge 23 dicembre
1999, n. 488 The abrogation was partial because it only ggtad a specific category
of workers in the two sectors, the clerks, meartimgt all the other categories of
workers were still excluded. Hence, the permaneakers in the sectors of agriculture
and construction can be considered as not affdptetle Treu reform during the 1997-
1999 period and only marginally affected in 2009 {te potential competition of part-
time clerks), thus providing a cleaner quasi-experital setup, useful to make a

robustness check.

As an additional robustness check, we will alsbwdsther our results are robust to the

inclusion of temporary and part-time workers in saenple.

Regarding the other two confounding factors memtibribefore, a recent study by
Pellegrino and Zingales (2014) has stressed thesides the euro - the Italian economy
has been exposed to two additional important shackthe last 25 years: one is
competition from China and one is the IT revolutibmparticular, the authors attribute
the "Italian disease" to the fact that the coumtas not able to react to the challenge

posed by the Chinese competition and to take €fivhatage of the IT revolution.

We believe that both the "China" and "IT" shocksnd seriously affect our estimate of

the treatment effect for following two reasonssEiChina only joined the World Trade



Organization (WTO) in 2001. Hence, the Chinese aatitipn may have reduced real
wage growth in Italy most likely after our treatmhgreriod. Second, the IT revolution
occurred in the 1990s. It affected both treated emmtrols, both in the pre-treatment
period and in the treatment period, thus beingiicityl accounted for in our estimation

strategy.

As a matter of fact, trade barriers started to elese well before China joined the WTO.
Yet the liberalization process was limited to femeafic industries. For instance, one
important change, which affected the textile aradhéhg industries worldwide, was the
progressive elimination of the quantitative resioies to imports of textile and clothing
products, enforced by the Agreement on Textiles @fathing (ATC) of December
1993.

Before the ATC signature, the European Economic @anity (EEC) market was
protected by the import quotas imposed under théti ibre Agreement (MFA) of
December 1973. The ATC was inspired by a liberabraprinciple. It designed a
transition period during which a progressive phase-on quotas had to be
implemented. Four key dates and shares were ag&madanger, 1999): 16% of 1990
imports had to be liberalized since January 199%p kince January 1998, 18% since
January 2002, and the remaining 49% since Jan&@y. 2

The Italian textile and clothing industry may habeen affected by this shock.
However, the magnitude of the shock was very smiikathe pre-treatment period
(16%) and during the treatment period (17%), theiadpunlikely to bias our estimate of
the policy treatment. In addition, most of the fddeation happened after the treatment
period. Finally, the shock was not specific toyitahd its amplitude was limited to one

specific industry.

Nevertheless, to exploit all the available inforimatin the data, we go one step further.
If the combination of lower trade barriers and @&s@ competition really reduced real
wage growth in Italy during the treatment period ahe policy did not, then their
effects should be concentrated among good-produridgstries. We will make a

robustness check along these lines.

A similar argument can be used for the IT revolutits the IT revolution really had an
impact on real wage growth during the treatmeniopleand the policy did not, then its

effects should be concentrated among service-pinoguondustries. Nevertheless, it is



difficult to make a robustness check in this caseabse we do not have a prior on the
potential effect of the IT revolution. On the onend, it may have increased real wage
growth by increasing real productivity growth. Ohetother hand, it may have
decreased real wage growth by replacing workens wgithnology. In principle, the two

effects may have even offset each other.

Another possible criticism to our DID approachhsatttreated and controls live in two
different countries. Thus, the control group mayehdeviated from trend after 1996
due to some specific shock occurred in the Bridgsbnomy. While we cannot exclude
such event, two things are worth noting. Firstsiasssed before, Figure 3 suggests that
the British productivity has been roughly paratelthe Italian productivity until 1995
(included). It was the Italian productivity whicledated from earlier trend since around
1996. Second, Figure 4 suggests that parallelisanackerizes the evolution of real
wages in ltaly and the UK. The lines are roughlyapal in 1970-1976, 1979-1983,
1984-1991 and finally 1991-1996. After 1996, wtitle British real wage recovered the
1984-1991 trend, the Italian real wage did not.

A further criticism is that the exchange-rate ppledopted by Italy after November
1996 not only has treated the Italian workers lad e British ones, through bilateral
trade and capital movements, or even migratiorcddfse, such externalities cannot be
ignored. Nevertheless, they are present in mosteoéxisting DiD studies. For instance,
if a reform affects the workers of one sector, tisap move to other sectors used as
control group, thus corrupting the quasi-experiraesetup. On this specific point, an
argument supporting our analysis is that, as aemaftfact, the economic links between
Italy and the UK are not as tight as those betwitgly and Germany, or Italy and
France. Thus, the assumption we make is not "Hemoleen compared to similar

assumptions usually made in DiD studies.

Finally, the identification of model (1) can betimized because it requires that any
influence of the treatment on the set of covarjatdsch includes the log price index,
does not affect the potential outcomes (Lechnef8p@nd that the treated do not
change their behaviour - affecting the pre-treatnoeihcome - in anticipation of future
treatment. These assumptions - unlike the one oallglatrends - cannot be directly
tested. However, Section 5 will show that our mageults are robust to the use of

Inw; —Incpi; as dependent variable. Section 6 will discuss wieybelieve that a

significant effect of the treatment on the pre-ment outcome is unlikely.
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All empirical studies have their limitations. Ttagidy is no exception. However, we try
to do our best to provide reliable causal estimates

5. Resaults

Models (1) and (2) are estimated by ordinary lesgiares. As recommended by
Bertrand et al. (2004), to avoid inconsistent stadcerrors due to the persistence of
hourly wages, we estimate model (1) as a two-penwmablel (pre-treatment and
treatment), i.e. we treat data from 1993 to 199& Hwey were referring to one single

period, and data from 1997 to 2000 as if they weferring to another single period.

The main coefficient of interest/s, is equal to -0.0305 and statistically significant

1% level (Table 1). This means that the policy d@b@ing a fixed exchange rate after
1996 caused a reduction of the real hourly wagevrof full-time permanent workers

in Italy by 3% on average in the 1997-2000 period.

The parallel trends assumption is not rejected lef&). The coefficientdz is not

statistically significant. In addition, its positiy means that a small difference in trends
in the pre-treatment period, if any, was in favotithe treated group. The latter further
supports the idea of a negative impact of the tmeat on Italian wages as these turned

out to grow slower in the treatment period.

Using the same empirical strategy, it is also #dgéng to investigate to what extent our
result is driven by specific groups of the workpagpulation (Table 1). In particular, we
find that private-sector workers have been actulityby the policy since their real

wages grew less 5.4%, while the dynamics of re@esan the public sector have not
been affected.

In addition, within the private sector, we do nioidf evidence of relevant heterogeneity
between industry (good-producing sectors) and sesviYet, services workers look a
bit more penalized, on average. This result is eupp our analysis against the
argument of the "China" bias.

As expected, the coefficient of the log price indexhot necessarily equal to 1 with

certainty (see further below). However, there a&ges wherey, is very close to 1 (all

sectors, private sector, and private industrygdneral, we have a trade-off between the
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potential endogeneity bias due to the use of tigepiace index as covariate and the

potential distortion created by assuming tiat is equal to 1 with certainty. We have

chosen the first of the two options because theabgity of the coefficient of the log
price index is likely to increase as we move fraygragated to more disaggregated data

(see further below).

The parallel trends assumption is satisfied incalies (Table 2), though less clearly in

the case of the public-sector regression (theaaullbe rejected at 10% level).

If we further investigate heterogeneity within {révate sector, we find some evidence
of differentiated responses across industries €r'dblksee also Table A3 in Appendix).
Seven out of eleven industries have negative aeffis above the average for the
private sector (-0.0546), but the four industrieshwoefficients below the average
(manufacturing, mining and utilities, commerce, @&rahsportation) account for 62% of

the observations in the private sector.

For private manufacturing, the evidence is in lvith that obtained for the whole good-
producing sector (private manufacturing accountd @993 observations out of 13644).
The impact coefficient is equal to -0.0487 and gigant at 1% level (Table 3).

An important finding supporting the idea that owsults are not driven by the
potentially confounding effect of the Treu reforsthat the real wage growth in the
construction industry strongly decreased (-12%, Ts@ge 3). A similar result is found
for the agricultural sector (-17%), though we shldolok at it with caution because the

number of observations is low.

The finding for the construction industry is pauntarly interesting for two reasons.
First, it is more robust to criticisms because thmsi-experimental setting is more
restricted, say "better controlled" to use a mddegression. Even the "China" and
"IT" biases are less likely to apply to this indystin addition, if we make treated and
controls in the construction industry more simiktr the baseline by using kernel
matching and we estimate model (1) on the commppat, the estimate of the impact
of the policy is even bigger (-16%). Second, thestaction-industry finding suggests
that our result for all sectors may be, if anythingderestimated. This reinforces our

conclusion of a negative causal effect of the tnet.

As expected, we find a lot of variability in theefficient of the log price index across
industries (Table 3), supporting our specificatddrthe DiD model.
12



Again, pre-treatment wage dynamics for all indestin Table 3 look parallel (Table 4).

Summing up, we find that the fixed exchange-ratecp@dopted by Italy in the 1997-

2000 period reduced the average real hourly wagetprin Italy for the strongest

category of workers, i.e. the full-time wage easnsith permanent contracts. However,
the wage trajectories of public sector workers hawe been affected by the policy.
Indeed, the policy decreased the average real giageh in the private sector.

The above results are also robust to the inclusiathe sample of other categories of
Italian workers in paid employment, namely partdimvorkers and workers on

temporary contracts (t.c.; see results in TableaAd Table A5 in Appendix). However,

it should be noted that the number of observatinoseases only by 9% (roughly 4000
obs.).

There are two complementary explanations for thalsincrease. First, we focus on
workers in paid employment with complete 8-year kmoistories. Obviously, part-time
workers and workers on temporary contracts are lleel/ to fit within this type of
sample restriction. Second, these workers are texige share of the labour force. For
instance, data from the Organization for Econommofieration and Development
(2002) suggest that the percentage of dependentogess in temporary jobs was
around 5% in both Italy and the UK in 1990, andhdreased to around 7% in the UK
and 10% in Italy in 2000.

Finally, the above results are robust to the uskhof; —Incpi; as dependent variable

(see Table A6 in Appendix).

6. Discussion

An argument typically used (mostly by politiciansdajournalists) in favour of fixed
exchange-rate regimes is that workers are moreqest against losses of purchasing
power due to currency devaluation and importedatidh. This paper suggests that

fixed exchange rates do not necessarily providetteibprotection for workers.

Looking at the big picture, our main finding is thhe fixed exchange-rate policy
adopted by ltaly after 1996 decreased the averagkwage growth in the private

sector. Why has this happened? The answer to tigistign is not the key point of this
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paper, which is intended to provide reliable calestlmates. However, we make an
attempt to answer the above question in this secAm answer can be based on two
views. The first can be labeled as the "neoclabsiav. The second can be defined as
the "new-Keynesian" view. Both views are based tmoties of real wage

determination.

The neoclassical view

Following the first view, the decline of the Italiaeal wage growth in the private sector
can be seen as the result of a new equilibriurherprivate sector of tradable goods and
services. As a matter of fact, the Italian cur@tount rapidly improved when Italy left
the EMS in 1992 from a deficit of -2.4% to a sugpbf 3.1% in 1996 (see Figure Al in
Appendix). However, when Italy re-joined the EMBe tcurrent account progressively
worsened, reaching a deficit of -0.2% in 2000, Whicreased to -2.8% in 2008.

Since we control for individual productivity chatastics in our regression models, i.e.
labour-supply determinants, one channel througtchvitihe policy may have reduced

wage growth is by affecting the labour-demand saleedf firms.

Less current-account surplus may have implied ttitiabour-demand schedule in the
private sector of tradable goods and serviceseghifowards left as in Figure A2 in
Appendix. The latter can simply be the consequ@fdcke fact that a number of Italian
firms were put out of the market by the fixationasf inappropriate parity The result
was an equilibrium characterized by lower log realge. As shown in Figure A3 in

Appendix, a negative/z means that the policy reduced the log real wagbetreated

in the treatment period.

This new equilibrium extended to the private seet®@la whole since what happened in
the tradable sector was not accommodated by corapegsshifts in the non-tradable

sector.

Thus, the fixed exchange-rate policy caused a tituck and the labour market

adjusted to a new equilibrium. These forces wowddbbhind our findings. Since the

" In the neoclassical model, the labour-demand sdbexf the market is the horizontal sum of the labo
demand schedules of each firm in the market. TAugduction of the number of firms in the market
shifts the labour-demand schedule of the markeatdsvleft.

14



current account reached its positive peak in 183gnificant effect of the treatment on
the pre-treatment outcome is unlikely.

Yet, the above explanation is not convincing faeéreasons. First, Italy had already
been exposed to a fixed exchange-rate policy inptet - before exiting the EMS in
September 1992 (see Figure 2). The current acomardened in the years between
1987 and 1992 (Figure Al) but real wage growth stestained between 1987 and 1991
(Figure 4). Second, the neoclassical view doedaia into account the specificity of
the European institutional wage-bargaining settimigere unions play a key role,
particularly in the labour-force group that we exaen Third, we should ask ourselves
what would have happened to the nominal exchangeimaltaly, had the country not
joined the EMS in 1996. Since we are simulatingdpj@l worlds", we should look at
the UK as counterfactual. As the British pound heated (with respect to the ecu) in
the 1997-2000 period, we should assume a revatuatiche lira as the most likely
scenario. In this case, by stopping the decreatd®aiominal exchange rate in Figure 2,
the policy may have saved a number of Italian firatber than putting them out of the

market.

The new-Keynesian view

A second possible interpretation, the new-Keynesiaw, is based on the idea that the

price of a goodp, is determined by the price-setting equation.ldtgel ultimately

depends on the nominal wage, the real labour productivitya, and the profit margin

or mark-up, i, according to the equatiop:V—V(1+ ). The version of this equation
a

we look at in this context i, —gp gy —4u. In this theory, real wage growth

decreases when eithgy decreases afdu increases, or both things happen.

This view puts less emphasis on trade, and mortherdistributive conflict between
workers and employers. In addition, the new ecoooemvironment (free capital
mobility, central bank independence, and a newesysif industrial relations) plays a
key role.

Let us discuss the potential effects of the poliny4y and g, separately.
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On the one hand, the policy may have induced aedsering,. Since we control for

individual productivity characteristics in our regsion models, one channel through

which the policy may have reducey), is by hurting the productivity characteristics of

ltalian firms.

From the firm side, one can look g, as positively affected by the growth rate of the

capital-labour ratio and by the growth rate of itddator productivity.

For instance, the exchange-rate stability in arirenment of free capital mobility may
have induced a number of Italian entrepreneursetdlacate capital in other EMS
countries where business conditions were more fabe, once the advantages of
potential lira devaluation were gone. This realtasa of private capital, inducing a
lower growth rate of the capital-labour ratio iretprivate sector, would also explain

why the public sector did not experience lower weade growth.

Unfortunately, the dataset used in this paper doésllow us to test the hypothesis that
the policy actually implied a lower growth ratetbe capital-labour ratio in the private
sector because data on firm characteristics aravalable. The same argument applies

to total factor productivity.

On the one hand, the policy may have favoured amease in4u through the
elimination of the exchange-rate risk in a new smvinent where capital could freely
circulate. Free capital mobility and absence ofhexge-rate risk may have increased

the average wage bargaining strength of Italianleyeps and, as a consequengi

(Sen and Dutt, 1995). Some facts support this idea.

First, the wage indexation mechanism in place atyIsince the 1970s (the so-called
scala mobil¢ which automatically adjusted nominal wage growthactual inflation,
was gradually weakened in the 1980s and completbblished in July 1992. This
mechanism was replaced by a new type of collecdy®ement system (the so-called
protocollo dintesg in July 1993, based on expected inflation and sdetel
bargaining between unions and employer organizatid®hen not involved as the

employer, the government played a role of intertoin.

Second, the fixed exchange-rate policy, adoptednew environment characterized by

central bank independence, may have reduced thectp inflation. This likely
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provided private-sector employers in Italy with amgument to ask for lower nominal

wage growth, and unions with a reason to agree.

Third, almost all the sector-level contracts weemewed between 1997 and 1998
(Centro di Studi Economici e Sindacali, 2000). Tfast not only suggests that the
policy may have affected nominal wage growth by 71@hwards, but also that a
significant effect of the treatment on the pre-ment outcome is unlikely.

Fourth, the labour share in Italy decreased dutegreatment period (see Figure A4 in

Appendix). The implication is that the average mapkincreased during that period.

7. Conclusions

This paper has used a Difference-in-Differencesmedion approach and individual
data from the European Community Household Pangideide causal evidence on the
link between exchange-rate policies and labour-etadkitcomes. The results suggest
that the fixed exchange-rate policy adopted byyltal the 1997-2000 period has
reduced the real hourly wage growth of Italian -futle workers with permanent
contracts, on average, by 3%. However, the cosfte@policy has been ultimately paid

by the private sector where real wage growth hasedsed by 5.4%.

The main strength of our analysis is that, to test lof our knowledge, we are the first
to evaluate an exchange-rate policy choice in asieggsperimental setting using
individual data. The main limitation is that we dot additionally control for firm

characteristics. However, to our knowledge, thisamething that cannot be done with

the existing available data.

In the last two decades, the Italian economy has saffering for a number of reasons.
This paper has concentrated one of the possible reasons: the fixed exchange-rate
policy adopted since November 1996. By lowering veage growth, this policy may
have affected consumption growth, income distriyutand possibly output growth.
Nevertheless, alternative explanations of thedtaliecline have been documented in
the literature. Further research is thus needddvestigate the relative importance of

the competing explanations and to provide policyicel

17



References

Andersen, T., and Sgrensen, J. (1988) "Exchangevaaitability and wage formation in
open economiesEconomics Letter28(3): 263—-268.

Bagnai, A. (2013)I tramonto delleura. Come e perché la fine della moneta unica
salverebbe democrazia e benessere in Eu(bgareprint). Rome: Imprimatur.

Bertrand, M., Duflo, E., and Mullainathan, S. (2D0dow much should we trust
differences-in-differences estimatesPhe Quarterly Journal of Economics
119(1): 249-275.

Burgess, S., and Knetter, M. (1998) "An internadilccomparison of employment
adjustment to exchange rate fluctuatiof®&view of International Economjd(1):
151-63.

Campa, J., and Goldberg, L. (2001) "Employmentu®rmage adjustment and the U.S.
dollar". The Review of Economics and Statist8%(3): 477-489.

Centro di Studi Economici e Sindacali (20Q@)relazioni sindacali in Italia, 1997-
1998 Rome: Edizioni Lavoro.

Centeno, M., and Novo, A. (2013) "Paying for otherstection: Causal evidence on
wages in a two-tier system”. Paper presentecea2@®i4 SOLE Conference,
Society of Labor Economists, 2-3 May 2014, Arligton

Coallins, S., and Park, W. (1989) "Exchange ratemyes, and productivity". In: Sachs,
J., and Collins, S. (edDeveloping Country Debt and Economic Performance
Vol. 3, Chicago: The University of Chicago Press.

Daveri, F., and Jona-Lasinio, C. (2005) "Italgecline: Getting the facts right".
Giornale degli Economisti e Annali di Econom&l(4): 365-410.

Daveri, F., and Parisi, M. F. (2010) "Experienceavation and productivity: Empirical
evidence from Ital}s slowdown"CESIfo Working Papers° 3123, CESIfo Group
Munich, July.

Djaji¢, S. (1988) "Exchange rates, wages, and the irttenad allocation of capital”.
American Economic RevieWapers & Proceedings8(2): 341-345.

Dornbusch, R. (1987) "Exchange rate economics: '198& Economic Journal
97(385): 1-18.

Gali, J., and Monacelli, T. (2013) "Understanding gains from wage flexibility: The
exchange rate connection”. Unpublished manus@®gtember.

Goldberg, L., and Tracy, J. (2000) "Exchange rateklocal labor markets". In:
Feenstra, R. (edThe Impact of International Trade on Wag€$icago: The
University of Chicago Press.

Goldberg, L., and Tracy, J. (2001) "Exchange rateswages'NBER Working Papers
n® 8137, National Bureau of Economic Research, selr

18



Goldstein, M. (1974) "The effect of exchange rdtarges on wages and prices in the
United Kingdom: An empirical studylMF Staff Papers21(3): 694-739.

Hassan, F., and Ottaviano, G. (2013) "Productvtitaly: The great unlearning”.
Available at http://www.voxeu.org, 30 November 2013

Lawler, P. (2000) "Union wage setting and exchamage policy".Economica67(265):
91-100.

Lechner, M. (2008) "A note on endogenous controlades in causal studies”.
Statistics & Probability Letters78(2): 190-195.

Lippi, F., and Schivardi, F. (2014) 'lhsostenibile pesantezza deliro". Available at
http://www.lavoce.info, 11 Aprile 2014.

Manasse, P. (2013) "The roots of Italian stagnatiGEPR Policy Insightn® 66, Centre
for Economic Policy Research, June.

Manasse, P., Nannicini, T., and Saia, A. (2E®)o si, euro no. Gli effetti della moneta
unica sulleconomia italianaLinkTank, e-book downloadable at
http://www.linkiesta.it/effetti-euro-italia

Mishra, P., and Spilimbergo, A. (2011) "Exchangesand wages in an integrated
world". American Economic Journal: Macroeconomi8¢d): 53-84.

Nannicini, T. (2013a) "Euro, domanda, e produtliviin viaggio nel mito. Parte 1".
Available at http://noisefromamerika.org, 10 AugRei 3.

Nannicini, T. (2013b) "Euro, domanda, e produtéiviin viaggio nel mito. Parte 2".
Available at http://noisefromamerika.org, 16 AugRei 3.

Organization for Economic Cooperation and Developn(2002)OECD Employment
Outlook(Chapter 3), Paris: OECD.

Pellegrino, B., and Zingales, L. (2014) "Diagnosihg Italian disease". Unpublished
manuscript, September.

Sachs, J. (1980) "Wages, flexible exchange rateseacroeconomic policyThe
Quarterly Journal of Economic94(4): 731-747.

Sen, A., and Dutt, A. (1995) "Wage bargaining, infi@et competition, and the markup:
Optimizing microfoundations’Economics Letters8( 1): 15-20.

Schmitt-Grohé, S., and Uribe, M. (2012) "Managingrency pegs"American
Economic Review, Papers & Proceeding82(3): 192-197.

Schmitt-Grohé, S., and Uribe, M. (2013) "Downwaadmnal wage rigidity, currency
pegs, and involuntary unemployment”. Unpublishedusaript, August.

Spinanger, D. (1999) "Textiles beyond the MFA phast. The World Economy
22(4): 455-476.

19



Wright, P., and Bastos, P. (2012) "Exchange ratesamges in unionized labor
markets".Industrial and Labor Relations Revig@5(4): 975-999.

20



Fig. 1 - The Italian productivity slowdown

40

36 |

32

28

24 -

20

16
L I I L L R L L B B R L B BB
1970 1975 1980 1985 1990 1995 2000 2005 2010

—— Italy GDP per hourworked, USD, constant prices, 2005 PPPs

Source: OECD.Stat (http://stats.oecd.org/)

21



Fig. 2 - Nominal exchange rate between ltaliarslaiad ecu
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Fig. 3 - Italy vs. UK productivity
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Fig. 4 - Italy vs. UK real wage
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Table 1. Treatment effect, 1997-2000, full-timerkers on p.c.

(Dependent variable: Inw)

All Public Private Private Private
sectors sector sector industry services
treat 0.905*** 0.927*** 0.901*** 0.834*** 0.963***
(0.00646) (0.0106) (0.00803) (0.0102) (0.0125)
after 0.0518*** 0.0222* 0.0633*** 0.0773** 0.0566*
(0.00699) (0.0115) (0.00858) (0.0114) (0.0125)
treatxafter -0.0305*** 0.0170 -0.0546*** -0.0537*** -0.0656***
(0.00718) (0.0118) (0.00883) (0.0117) (0.0130)
Incpi 0.979*** 0.861*** 1.038*** 0.970%* 1.107***
(0.0557) (0.0842) (0.0722) (0.0863) (0.118)
age 0.0472*** 0.0263*** 0.0538*** 0.0417*** 0.0641*
(0.00125) (0.00236) (0.00156) (0.00197) (0.00241)
age2 -0.000499*** -0.000243*** -0.0005971 *** -0.00@4.*** -0.000725***
(1.53e-05) (2.73e-05) (1.95e-05) (2.45e-05) (308
educ2 0.0740*** 0.0726*** 0.0701*** 0.0787*** 0.050***
(0.00394) (0.00652) (0.00487) (0.00581) (0.00793)
educ3 0.187*** 0.220*** 0.164*** 0.178*** 0.149%**
(0.00565) (0.00902) (0.00715) (0.0101) (0.00987)
married 0.0416*** 0.0325*** 0.0453*** 0.0584*** 0.@72**=*
(0.00392) (0.00619) (0.00496) (0.00631) (0.00744)
female -0.147%** -0.0941*** -0.175%** -0.166*** -0180***
(0.00354) (0.00532) (0.00471) (0.00627) (0.00684)
supervisor 0.168*** 0.160*** 0.175*** 0.185*** 0.18***
(0.00617) (0.00950) (0.00794) (0.00996) (0.0118)
intermediate 0.0565*** 0.0631*** 0.0536*** 0.0645* 0.0477***
(0.00420) (0.00640) (0.00544) (0.00685) (0.00830)
public 0.106***
(0.00404)
disability -0.0388*** -0.0285*** -0.0431*** -0.025%** -0.0617***
(0.00523) (0.00749) (0.00682) (0.00890) (0.00997)
industry 0.165*** 0.129*** 0.161***
(0.0156) (0.0342) (0.0179)
services 0.121%** 0.116*** 0.121***
(0.0155) (0.0324) (0.0180)
immigrant -0.0253** -0.0345* -0.0169 -0.0841*** BA3***
(0.0127) (0.0189) (0.0163) (0.0148) (0.0314)
_loccl 0.376*** 0.429*** 0.358*** 0.326*** 0.388***
(0.0108) (0.0178) (0.0133) (0.0186) (0.0190)
_locc2 0.437*** 0.404*** 0.444*** 0.348*** 0.5171***
(0.00850) (0.0110) (0.0131) (0.0185) (0.0184)
_locc3 0.278*** 0.259*** 0.284*** 0.212%** 0.338***
(0.00740) (0.00995) (0.0101) (0.0137) (0.0145)
_locc4 0.186*** 0.120*** 0.2371*** 0.165*** 0.282***
(0.00651) (0.00861) (0.00873) (0.0119) (0.0128)
_locch 0.02371*** 0.124** -0.0214** 0.0716** 0.0053
(0.00771) (0.0111) (0.0100) (0.0282) (0.0127)
_locc6 0.000144 0.0308 -0.00997 -0.182*** -0.0177
(0.0189) (0.0299) (0.0237) (0.0484) (0.0562)
_locc7 0.0778*** 0.101*** 0.0777*** 0.0564*** 0.094***
(0.00655) (0.0121) (0.00799) (0.0103) (0.0147)
_locc8 0.0910*** 0.138*** 0.0850*** 0.0589*** 0.092***
(0.00710) (0.0126) (0.00866) (0.0111) (0.0145)
Constant -3.840*** -2.850%** -4.,192%** -3.463*** -4593***
(0.242) (0.367) (0.313) (0.374) (0.512)
Obs. 43,291 14,239 29,052 13,644 14,900
R-squared 0.679 0.699 0.644 0.654 0.643

Robust standard errors in parentheses

*** pn<0.01, ** p<0.05, * p<0.1



Table 2. Parallel trends, 1993-1996, full-time waskon p.c.
(Dependent variable: Inw)

All Public Private Private Private
sectors sector sector industry services
treat -37.49 -93.08* 8.103 -12.29 20.40
(34.87) (54.27) (44.63) (53.84) (74.86)
time 0.0471** 0.0708** 0.0235 0.0371 0.0198
(0.0214) (0.0331) (0.0274) (0.0327) (0.0465)
treatxtime 0.0192 0.0470* -0.00363 0.00655 -0.00976
(0.0175) (0.0272) (0.0223) (0.0270) (0.0375)
Constant -90.15** -131.6** -47.65 -72.59 -40.93
(39.33) (60.95) (50.42) (60.25) (85.40)
Obs. 19,846 6,696 13,150 6,522 6,409
R-squared 0.674 0.683 0.641 0.658 0.640

Regressions control for all model covariates
Robust standard errors in parentheses
** n<0.01, ** p<0.05, * p<0.1
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Table 3. Treatment effect, 1997-2000, private sdcibtime workers on p.c.
(Dependent variable: Inw)

agf mut con mnf com hor tra fin rer edu hit

treat 1.154%* 0.758** (0.875** 0.838** (0.994** 1.236** 0.903** 0.903*** 0.820** 1.067** 1.083***
(0.0767) (0.0504) (0.0311) (0.0110) (0.0206) (@D4 (0.0328) (0.0351) (0.0329) (0.0881) (0.040C
after 0.193**  0.0693 0.133** (0.0722** 0.0458** 0834* 0.0154 0.0265  0.0674**  0.0885 0.104***

(0.0914) (0.0505) (0.0323) (0.0124) (0.0217) (8% (0.0324) (0.0320) (0.0295) (0.0695) (0.0381
treatxafter -0.174* -0.0492 -0.120%* -0.0487+* -0.0414* -0.110** -0.0455 -0.0616* -0.0882** -0.109 -0.124**
(0.0905) (0.0524) (0.0339) (0.0127) (0.0222) (8D¥4 (0.0345) (0.0328) (0.0313) (0.0776) (0.0431
Incpi 0.598  0.722  0.933%* 1.020%* 1.051%* 1.432% 1310%* 1.433%* 1171% 1136  0.757*
(0.444)  (0.456) (0.219)  (0.0951)  (0.204)  (0.467) 0.323)  (0.309)  (0.313)  (0.800)  (0.334)
Constant  -1.837  -3.042 -3.651%*-3.573%* .4 356%* -5302%% _4.902%* -5332%% .5305%% 5197  -2.962%
(1.922) (1.984) (0.953)  (0.411)  (0.879)  (1.997) .3¢P)  (1.335)  (1.361) (3.522)  (1.451)

Obs. 508 722 1,929 10,993 4,254 987 1,947 1,908 9324 411 1,144
R-squared 0.623 0.684 0.632 0.663 0.680 0.756 0.632 0.667 600.5 0.659 0.759

Regressions control for all model covariates
Robust standard errors in parentheses
** n<0.01, ** p<0.05, * p<0.1
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Table 4. Parallel trends, 1993-1996, private sdialbtime workers on p.c.
(Dependent variable: Inw)

agf mut con mnf com hor tra fin rer edu htl
treat 486.8 -176.9 -94.06 21.73 -5.881 -127.8 230.545.82 42.75 -63.05 -123.7
(353.8) (284.5) (141.0) (58.84) (122.5) (319.6) 0§®) (199.6) (216.8) (657.5) (203.9)
time -0.148 0.118 0.148* 0.0193 0.0194 0.0870 -6©.10-0.0185 0.0773  0.0433 0.224*
(0.212) (0.179) (0.0843) (0.0358) (0.0776) (0.195)0.128) (0.124) (0.136) (0.418) (0.121)
treatxtime -0.243 0.0899 0.0475 -0.0105 0.00342 6450 -0.115 -0.0225 -0.0211 0.0322 0.0623
(0.177) (0.142) (0.0706) (0.0295) (0.0613) (0.16000.103) (0.0999) (0.109) (0.329) (0.102)
Constant 260.9 -220.3 -278.5* -40.39 -39.98 -163.4186.1 30.12 -149.1 -85.68 -419.9*
(397.4) (328.9) (155.8) (65.90) (142.4) (358.1) 34®) (226.7) (249.9) (763.8) (222.1)
Obs. 219 370 873 5,279 1,917 390 782 892 1,000 154 496
R-squared 0.585 0.706 0.643 0.668 0.675 0.725 0.6460.678 0.535 0.703 0.783

Regressions control for all model covariates
Robust standard errors in parentheses
** n<0.01, ** p<0.05, * p<0.1
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Fig. Al - Current account, Italy
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Fig. A2 - The neoclassical view, private sector
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Fig. A3 - Difference-in-differences, private sector
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Fig. A4 - Labour share, Italy
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Table A1l. Summary statistics for British full-timerkers on p.c. (controls)

mean sd min max
Inw 1.95 0.51 2.1 5
age 38.41 11.38 17.0 65
educl 0.36 0.48 0.0 1
educ2 0.14 0.34 0.0 1
educ3 0.50 0.50 0.0 1
married 0.59 0.49 0.0 1
female 0.41 0.49 0.0 1
supervisor 0.26 0.44 0.0 1
intermediate 0.18 0.38 0.0 1
nonsupervisor 0.56 0.50 0.0 1
public 0.25 0.43 0.0 1
disability 0.26 0.44 0.0 1
agriculture 0.01 0.08 0.0 1
industry 0.30 0.46 0.0 1
services 0.69 0.46 0.0 1
immigrant 0.00 0.07 0.0 1
_loccl 0.18 0.38 0.0 1
_locc2 0.13 0.34 0.0 1
_locc3 0.14 0.34 0.0 1
_locca 0.17 0.37 0.0 1
_locch 0.11 0.32 0.0 1
_locc6 0.01 0.08 0.0 1
_locc7 0.12 0.32 0.0 1
_locc8 0.10 0.29 0.0 1
_locc9 0.05 0.22 0.0 1
Observations 17355

Nominal wages are measured in British pounds
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Table A2. Summary statistics for Italian full-timerkers on p.c. (treated)

mean sd min max
Inw 2.72 0.38 -0.2 5
age 39.59 10.23 17.0 65
educl 0.40 0.49 0.0 1
educ2 0.48 0.50 0.0 1
educ3 0.12 0.33 0.0 1
married 0.71 0.46 0.0 1
female 0.37 0.48 0.0 1
supervisor 0.09 0.29 0.0 1
intermediate 0.17 0.38 0.0 1
nonsupervisor 0.74 0.44 0.0 1
public 0.38 0.49 0.0 1
disability 0.06 0.24 0.0 1
agriculture 0.02 0.14 0.0 1
industry 0.35 0.48 0.0 1
services 0.63 0.48 0.0 1
immigrant 0.02 0.15 0.0 1
_loccl 0.02 0.15 0.0 1
_locc2 0.11 0.31 0.0 1
_locc3 0.13 0.33 0.0 1
_locca 0.26 0.44 0.0 1
_locces 0.09 0.29 0.0 1
_locc6 0.01 0.10 0.0 1
_locc7 0.19 0.39 0.0 1
_locc8 0.09 0.29 0.0 1
_locc9 0.09 0.29 0.0 1
Observations 25936

Nominal wages are measured in Italian liras
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Table A3. Industry labels

Abbreviation Industry denomination
agf Agriculture, hunting and forestry + Fishing
mut Mining + Electricity, gas and water supply
con Construction
mnf Manufacturing
com Wholesale and retail commerce and repair siesvi
hor Hotels and restaurants
tra Transportation, storage and communication
fin Financial intermediation
rer Real estate, renting and business activities
edu Education
htl Health and social work
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Table A4. Treatment effect, 1997-2000, includiagtgime workers and workers on t.c.
(Dependent variable: Inw)

All Public Private Private Private
sectors sector sector industry services
treat 0.917*** 0.946*** 0.907*** 0.837*** 0.971***
(0.00629) (0.0103) (0.00783) (0.0101) (0.0120)
after 0.0487*** 0.0151 0.0626*** 0.0758*** 0.0574*
(0.00687) (0.0114) (0.00842) (0.0113) (0.0122)
treatxafter -0.0346*** 0.00206 -0.0512*** -0.0565** -0.0594***
(0.00704) (0.0117) (0.00864) (0.0115) (0.0126)
Incpi 1.004*** 0.951*** 1.025%** 0.980*** 1.084***
(0.0536) (0.0828) (0.0688) (0.0833) (0.111)
age 0.0464*** 0.0297*** 0.0525*** 0.0418*** 0.0618*
(0.00119) (0.00226) (0.00147) (0.00190) (0.00226)
age2 -0.000490*** -0.000277*** -0.000575*** -0.00@8*** -0.000697***
(1.45e-05) (2.63e-05) (1.85e-05) (2.36€e-05) (2@Be
educ2 0.0747*** 0.0773*** 0.0696*** 0.0792*** 0.045***
(0.00381) (0.00644) (0.00467) (0.00567) (0.00745)
educ3 0.187*** 0.223*** 0.164*** 0.180*** 0.148***
(0.00550) (0.00880) (0.00698) (0.00999) (0.00956)
married 0.0438*** 0.0356*** 0.0474*** 0.0607*** 0.@10***
(0.00378) (0.00601) (0.00479) (0.00620) (0.00710)
female -0.136*** -0.0873** -0.162*** -0.156*** -0163***
(0.00338) (0.00521) (0.00445) (0.00601) (0.00641)
supervisor 0.166*** 0.160*** 0.173**= 0.183*** 0.18***
(0.00609) (0.00935) (0.00786) (0.00995) (0.0116)
intermediate 0.0546*** 0.0600*** 0.0518*** 0.0621* 0.0446***
(0.00410) (0.00630) (0.00530) (0.00675) (0.00800)
public 0.103***
(0.00389)
disability -0.0350*** -0.0203*** -0.0407*** -0.0258** -0.0589***
(0.00513) (0.00739) (0.00670) (0.00876) (0.00974)
industry 0.202*** 0.115%** 0.210***
(0.0135) (0.0273) (0.0157)
services 0.157*** 0.101%*= 0.170***
(0.0134) (0.0252) (0.0158)
immigrant -0.0262** -0.0389** -0.0171 -0.0790*** 0552**
(0.0121) (0.0195) (0.0151) (0.0153) (0.0270)
_loccl 0.378*** 0.443*** 0.353*** 0.330*** 0.365***
(0.0105) (0.0176) (0.0130) (0.0183) (0.0183)
_locc2 0.435*** 0.418*** 0.430*** 0.348*** 0.475***
(0.00808) (0.0107) (0.0126) (0.0180) (0.0174)
_locc3 0.276*** 0.274** 0.271*** 0.215%** 0.305***
(0.00706) (0.00981) (0.00958) (0.0133) (0.0134)
_locc4 0.182**= 0.129*** 0.219*** 0.167*** 0.249**=*
(0.00611) (0.00846) (0.00807) (0.0113) (0.0115)
_locch 0.0247*** 0.132%** -0.0174* 0.0712*** -0.01D
(0.00720) (0.0110) (0.00920) (0.0252) (0.0115)
_locc6 -0.00494 0.0478* -0.0254 -0.146*** -0.0860
(0.0163) (0.0245) (0.0205) (0.0393) (0.0536)
_locc7 0.0706*** 0.102*** 0.0639*** 0.0548*** 0.069***
(0.00621) (0.0126) (0.00744) (0.00967) (0.0138)
_locc8 0.0882*** 0.147%** 0.0752*** 0.0608*** 0.065***
(0.00673) (0.0125) (0.00810) (0.0105) (0.0137)
Constant -3.977%* -3.328*** -4.153%** -3.509*** -4431***
(0.233) (0.360) (0.298) (0.361) (0.480)
Obs. 47,442 15,517 31,925 14,595 16,547
R-squared 0.671 0.690 0.633 0.645 0.635

Robust standard errors in parentheses

*** pn<0.01, ** p<0.05, * p<0.1
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Table A5. Parallel trends, 1993-1996, includingiane workers and workers on t.c.

(Dependent variable: Inw)

All Public Private Private Private
sectors sector sector industry services
treat 12.58 -8.928 33.59 11.91 48.50
(33.68) (53.20) (42.83) (52.34) (69.71)
time 0.0155 0.0137 0.00961 0.0313 -0.00311
(0.0207) (0.0326) (0.0263) (0.0318) (0.0433)
treatxtime -0.00586 0.00492 -0.0164 -0.00557 -08023
(0.0169) (0.0266) (0.0214) (0.0262) (0.0349)
Constant -32.60 -27.72 -22.37 -62.49 1.291
(38.04) (60.01) (48.40) (58.53) (79.46)
Obs. 21,860 7,352 14,508 6,988 7,179
R-squared 0.666 0.681 0.627 0.649 0.627

Regressions control for all model covariates
Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
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Table A6. Treatment effect, 1997-2000, full-timerkers on p.c.

(Dependent variable: InwIncpi)

All Public Private Private Private
sectors sector sector industry services
treat 0.906*** 0.935*** 0.898*** 0.835*** 0.956***
(0.00560) (0.00940) (0.00686) (0.00880) (0.0105)
after 0.0504*** 0.0135 0.0657*** 0.0755*** 0.0632*
(0.00610) (0.0103) (0.00735) (0.0100) (0.0103)
treatxafter -0.0311%** 0.0127 -0.0534*** -0.0546*** -0.0623***
(0.00700) (0.0115) (0.00859) (0.0114) (0.0126)
age 0.0472*** 0.0263*** 0.0538*** 0.0417*** 0.0642%
(0.00125) (0.00236) (0.00156) (0.00197) (0.00241)
age2 -0.000499*** -0.000243*=** -0.0005971 *** -0.00@4.*** -0.000726***
(1.53e-05) (2.73e-05) (1.95e-05) (2.45e-05) (3-08e
educ2 0.0740*** 0.0725*** 0.0701*** 0.0786*** 0.05p=*
(0.00394) (0.00652) (0.00487) (0.00582) (0.00793)
educ3 0.187*** 0.220*** 0.164*** 0.178*** 0.149%**
(0.00565) (0.00902) (0.00715) (0.0101) (0.00987)
married 0.0417*** 0.0327*** 0.0452*** 0.0585*** 0.@71**=
(0.00392) (0.00618) (0.00496) (0.00631) (0.00744)
female -0.147%** -0.0942*** -0.175%** -0.166*** -0180***
(0.00354) (0.00532) (0.00471) (0.00627) (0.00684)
super 0.168*** 0.160*** 0.175*** 0.185*** 0.186***
(0.00617) (0.00949) (0.00794) (0.00996) (0.0118)
inter 0.0565*** 0.0631*** 0.0536*** 0.0645*** 0.047***
(0.00420) (0.00640) (0.00544) (0.00685) (0.00830)
public 0.106***
(0.00404)
disability -0.0388*** -0.0286*** -0.0431*** -0.025%** -0.0616***
(0.00522) (0.00749) (0.00682) (0.00890) (0.00997)
indus 0.165*** 0.129*** 0.161***
(0.0156) (0.0342) (0.0179)
serv 0.1271*** 0.116*** 0.121%*=
(0.0155) (0.0324) (0.0180)
immigrant -0.0253** -0.0349* -0.0169 -0.0841*** Ba1x**
(0.0127) (0.0190) (0.0163) (0.0148) (0.0314)
_loccl 0.376*** 0.429*** 0.359*** 0.326*** 0.388***
(0.0108) (0.0178) (0.0133) (0.0186) (0.0190)
_locc2 0.437*** 0.403*** 0.444*** 0.348*** 0.5171***
(0.00850) (0.0110) (0.0131) (0.0184) (0.0184)
_locc3 0.278*** 0.259*** 0.285*** 0.212%** 0.339***
(0.00740) (0.00995) (0.0101) (0.0137) (0.0145)
_locc4a 0.186*** 0.120*** 0.231*** 0.165*** 0.282***
(0.00651) (0.00861) (0.00873) (0.0119) (0.0128)
_locch 0.02371*** 0.124** -0.0213** 0.0715** 0.005B
(0.00771) (0.0111) (0.0100) (0.0282) (0.0127)
_locc6 0.000106 0.0305 -0.00990 -0.183*** -0.0176
(0.0189) (0.0298) (0.0237) (0.0484) (0.0563)
_locc7 0.0777**= 0.100*** 0.0777**= 0.0563*** 0.092***
(0.00655) (0.0121) (0.00799) (0.0103) (0.0147)
_locc8 0.0910*** 0.138*** 0.0851*** 0.0587*** 0.095***
(0.00709) (0.0126) (0.00865) (0.0111) (0.0145)
Constant -3.932%** -3.450%** -4.028*** -3.591*** -41371***
(0.0282) (0.0573) (0.0337) (0.0389) (0.0441)
Observations 43,291 14,239 29,052 13,644 14,900
R-squared 0.692 0.711 0.657 0.668 0.655

Robust standard errors in parentheses

*** pn<0.01, ** p<0.05, * p<0.1
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