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ABSTRACT: A matching theory approad is utilised to assess the impact on the Italian labour
market of the so-caled 1997 Treu Act (legge Treu), which considerably eased the discipline of
temporary work and favoured the development of this institution in Italy. The paper is also of
some interest since the unemployment-vacancy relationship has been very seldom analysed for
Italy, and no estimates of it basicdly exist for recet yeas. We re-parameterise the matching
function as a Beveridge Curve, and estimate it as a production frontier. We find existence in
favour of a Beveridge Curve in the 1990s acoss the main territorial aress. Huge differences in
matching efficiency show up between the South and the rest of the muntry. The Treu Act appeas
to have favoured arise in vacaicy supply, espedally in the North and in the Centre of Italy, while
there ae signs of an outward shift of the Beveridge Curve in the South of Italy. As a mnsequence,
we onclude that the Treu Act brought about a reduction of unemployment in the more developed

regions of the cuntry, but did not much affead the matching efficiency of the Italian labour
market.

1. Introduction

During the last two decades European courtries have enacted a li beralisation
of employment protedion regulations in order to combat their high rates of
unemployment. Italy is no exception to this. According to the OECD (1994,
2000, Italy used to be, along with Spain, ore of the cuntries with higher labour
market rigidity index within the OECD. Quite recently, the situation undrwent
some dange: labour legislation (related to part-time, temporary employment,
fixed-term contrads, ... ) was modified and the share of temporary over totd
employment in Italy has changed from 5.4% in 1983to 7.8%6 in 1997to 10% in
2000.

At the same time, in the last two decales a very rich literature (both
theoreticd and empiricd) developed from the theory of matching propased in
Pissrides (1990. As is well known, this framework is characterised by the
existence of some imperfections in the process of labou market allocaion.
Transadions in this market are suppased to be dharaderised by high costs and co-

ordination problems, which ariginate difficulties in the matching between jobs



and workers and lring abou the eistence in the same labou market of
unemployment and vacancies. Naturaly these problems are heightened by the
presence of wide disparities across ill, age, gender groups, industries or regions
as well as by the existence of large flows acrossthese entities. Hence the interest
of the framework for the Italian labou market, well known for being characterised
by serious regional and skill mi smatch.

This paper aims to investigate in what measure the recent changes in Italian
labour legidation, and in particular the so-called Treu Act (a law which
considerably eased the discipline of temporary work and favoured the
development of thisinstitutionin Italy), have dfeded the unemployment-vacancy
relationship aaoss regional and skill |abour markets. Although the Treu Act
elicited considerable interest in the press and among labour market participants,
there has not been so far extensive scientific work onits eff ects.

Previous gudies of this processof de-regulation include Adam and Canziani
(1998. They study the labour policy measures in the 198Gs. In particular, they
analyse fixed-term training contrads and compare the econamic impad of their
de-regulation in Italy vis-a-vis the Spanish case. Fixed-term training contrads
have been masgvely used in Spain while their adoption was more @ntained in
Italy. More recent studies include Nannicini (2001, 2002, and are centred on
temporary employment in Italy. Nannicini (2001) analyses the diffusion d this
type of “nonstandard” employment (legalised by the Treu Act) at industry level.
He @ncludes that industries that have used temporary employment more
intensively experienced an after-liberalisation dop of their share of permanent
employment. Nannicini (2002 analyses throughou some industries the tendency
of temporary work to become permanent. Closer to ou focus is the study of
Centra et al. (2001, which analyse temporary work at regional and skill | evel.
They investigate region by region the duration d temporary work and its

probabili ty to become permanent.

! We ae very grateful to drs. Malgarini from ISAE, Mocavini and Paliotta form Isfol, Pirrone and
Sestito from Ministero del Lavoro for kindly provising us with data on vacancies, as well as for
useful feed-badk. The usual disclaimer applies.
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We am to see whether the liberalisation d employment protection laws
improved the matching between vacancies and uremployed at the regional and
skill I evel. The general ideais that with higher flexibility, bah hirings and firings
coud be eaier for the firm, with an ambiguous final effect on labou market
tightness As job turnover increases, labou market tightness may fall or rise
depending on dfferent heterogeneiti es aaossjobs, regions and workers: shifts in
the Beveridge Curve may subsequently be indeterminate.

Our work is aso o some interest since the unemployment-vacancy
relationship has been very seldom analysed in the Italian literature, mainly
because of the lack of official vacancy data, and no estimates of the Beveridge
Curve basicdly exist after 1990.We adopt afairly recent empiricd approach. The
matching function, re-parameterised as a Beveridge Curve, is modeled and
estimated as a production frontier.

In empiricd labou emnamics the dficiency of labour markets has often
been analysed through matching functions. Furthermore, the interpretation o the
matching function as a production function is quite cmmon, and some research
has been devoted to unwiling the micro foundations of this "black bax” (see
Petrongolo and Pissarides, 20Q1). However, only recently the matching function
has been used for analysing matching efficiency with the tods of production
frontier analysis (after the seminal contribution d Warren, 1991 seelbourk et al.,
2001, for France; Fahr and Sunde, 2002,for Germany; lImakunnas and Pesola,
2003, for Finland).

Here we gply this relatively novel technique on ltdian data? with the
effects of the Treu Act as a main focus of interest. We cncentrate on the 1993
2000 period, adopting two different measures for vacancies, the ISFOL-CSA
help-wanted ads colleded from some important daily newspapers and the ISAE
labour scarcity indicator, and compare their performance Our evidence shows
that the Treu Act did indeed foster a higher vacancy suppy, especialy in the
North and in the Centre of Italy. There are dso signs of a slight outward shift of



the Beveridge Curve in the South of Italy. As a consequence, it may be cncluded
from our evidencethat the Treu Act brought abou a reduction d unemployment
in the more developed regions of the curtry.

The paper has the following structure. Sedion 2 povides a fairly brief
acourt of the main features of the Treu Act, as well as its main implicaions in
the light of Pissarides (1990, 200). Sedion 3considers the relationships between
matching functions and poduwction frontiers, introduwing the ampiricd
spedficaion adoped, while the Italian literature on the Beveridge Curve is
surveyed in Sedion 4.Data and econametric results are presented and commented

in Sedion 5.Sedion 6contains osme cncluding remarks.

2.TheTreu Act: Main Featuresand Implications

In recent years one of the major structural changes that affeded OECD
eoonamies is the alvent and successof some previously uncommon forms of job
relationships (part-time, temporary employment, fixed-term contrads, ..).> The
label of nonstandard employment has often been used to cover al these “new”
types of employment, which share the daracteristic of differing from what was
usually defined standard employment: a job with a full-time, open-ended and
seare ontract. In Italy the growth of nonstandard employment has become
important only very recently. It is widely believed that the Italian labou
legislation evolving during the 196Gs and the 197G produced a system
characterised by important hiring and firing costs.* In pradice, these regulatory
rigidities were bypassed through some peadliar (the lay-off scheme known as
Cassa Integrazione Guadagm), ad hac (industrial rescues) or informa (shadow
eonany) forms of flexibility. However, a very slow drift to nonstandard
employment aready begun in the late 198Gs. In 1987 (Law 56/1987), colledive

2 To the best of our knowledge, the first application of frontier analysis to the Itali an labour market
isto befound in Destefanis and Fonseca(2004).
% Seeon this Felstead and Jewson (1999.
4 SeeSestito (1996, Bertola and Ichino (1995), OECD (1999.
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agreements were dl owed to include fixed-term contracts for specific target groups
and reasons. Still, the utili sation and renewal of fixed-term contracts continued to
be strictly regulated: the contrad is converted into an gpen-end ae if the job
relationship continues over the fixed term. Other moves toward flexibility
included the repeaed changes undergone during the 199Gs by the regulation for
ontthe-job training for workers aged between 16 and 32 (Law 4511994, article
16; Law 6081996,article 9).

The most dedsive legidative step in favour of nonstandard employment
has been the Law 196/1997,the so-called legge Treu (Treu Act, by the name of
the then minister of Labou and Welfare, Tiziano Treu). In particular,® the Treu
Act made temporary work agencies legal (Law 1961997, articles 1-11). The
typicd job relationship which ensues is the following: a temporary work agency
hires a worker (usually for a fixed term) with a view to plaang this worker in a
client firm for a temporary assgnment. The Act stated that this kind d
relationship was forbidden in some caes. lowest positions of the job ladder,
replacement of workers on strike, firms that made oll ective dismissals in the last
twelve months, firms that experienced a time-of-work reduction, jobs that require
medicd vigilance The 2000 Budget Law ruled ou the prohibition d temporary
work for the lowest positions of the job ladder. The Treu Act does nat set a limit
for the awumulated duration d temporary contrads or legal motivations for using
temporary work, leaving the set-up of such regulations to coll edive bargaining.
Colledive agreements usually stipulate that temporary workers canna exceedl the
8-15% of normal employees (depending on the industry) and state some accepted
reasons for their adoption: pegk adivity; one-off work; expertise not available
within the firm. According to the mllective agreement for agency workers, firms
canna extend an individual contrad more than four times and for a wmulated
period longer than 24months.

Th Treu Act, whaose actual implementation took dacein the second half of

1998, wought abou a dedsive growth in the number of temporary workers: they



were dready 250 000in 1999 and 470 000in 2000 (Confinterim, 200Q.
Temporary, fixed-term, employment quickly expanded, particularly in
manufaduring and in the more developed Northern regions of Italy.

The impad of the Treu Act on the diffusion d nonstandard employment
naturally cdls for an evaluation d the econamic and socia effeds of this new
ingtitution. An obvous question, which hes aready been analysed in a few studies
(Centra et al., 2001 Ministero del Lavoro e della Previdenza Sociae, 2001, pp.
123125 Nannicini, 2001, 2002is whether temporary work leads to some kind o
permanent job relationship. More generally, it can be aked whether temporary
work brings in the formal |abour market workers previously excluded from it.
Most of the uncertainty relating to the e@namic outcomes of the Treu Law bails
down to the foll owing question: the greaer flexibili ty implied by temporary work
increases the dchance for unemployed to find jobs, but aso the probability of a
subsequent job separation: which is the stronger among the two effeds? A novel
and pdentialy interesting approach to this isuue involves the modelling and
spedficaion d matching functions.

The matching function is based onthe ideathat the existence of frictions on
the labour market implies that firms (jobs) and workers can match each ather only
with some delay (this acourt is largely based on the gproach developed in
Pissarides, 1990, 200D New matches between workers and jobs produce new

hirings, a processwhich can be described by the foll owing function:

(1) Hit =h (Uit1, Vit-1) et

where i are the units defining the labour market (areas, industries, occupations,
...), tisthe time period, H are hirings, U the number of job-seekers (here proxied
by the unemployed) and V the number of vacancies. Higher levels of e, usually
defined in the literature & the dficiency term, bring abou higher H;; levels, for

given Uj; and Vi1 stocks. Thisterm isinfluenced by the seach intensity of firms

® The Treu Act also contained some items on the regulation of on-the-job training for workers aged
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and workers, by the dfectiveness of search channels, by the labou mismatch
aaoss micro markets defined over areas, industries or skills. Obvioudly, it is
extremely important to ascertain whether e; varies acrosstime and categories.

There is a spreading literature which analyses the implicaions of short-term
contrads for unemployment (Saint-Paul, 1996,is a very important reference in
thisfield). An important intuition relates to the screening devicerole of fixed-term
contrads (Jovanovic, 1979,1984. They shoud allow employers to olserve the
productivity of the job-worker pair during a maximum probation period,
improving matching efficiency. For our purpases a particularly important study is
Wasmer (1997, which uses a matching model a la Pissarides with two kinds of
jobs in order to explain the rising share of nonstandard employment across
Europe. Wasmer concludes that the rise in the share of nonstandard jobs difts
the Beveridge Curve to the right, as alarger number of job vacancies is neeled to
keegp employment constant and the bargaining position d workers is affeded in
favour of labour demand. Given a @nstant vacancy rate, temporary contrads
increase the euili brium rate of unemployment. However, in oder to know the
total effect of the diffusion d non-standard work on uremployment, orne shoud
also look at itsimpad onfirm suppy of vacancies. Depending on the value of the
probabili ty of getting a renewal or a permanent contract the vacancy supgy curve
moves to the right or to the left, and the total effect on uremployment is
ambiguots.

In Section 5 we will explore the explanatory power of this framework,
concentrating on the impact of the deregulation d employment protedion
legidation on the Italian Beveridge Curve during the 199Gs. The production
frontier set-up will easily alow to focus on the possble differences arising at the

regional level.

between 16 and 32(Law 1961997, articles 15-16), extending previous changes in thisfield.
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3. Matching Functions and Production Frontiers

Some interesting contributions have been appearing in the enpiricd analysis
of the matching function, which exploit the deg conceptual and anaytical
resemblance between this function and the wmmonly adoped production
function. Consider again equation (1). If the estimation d this function
concentrates uponthe term g, its evolution and its determinants, then the analysis
can profit of the methoddogies developed in the field of the stochastic production
frontiers (seein particular Kumbhakar and Lovell, 200Q.

Stochastic production frontiers are based on the asumption that the
technicd efficiency of a productive unit is measured by the distance between the
inpu and ouput mixes observed for the unit itself and the input and ouput mixes
onthe point of the production frontier relevant for the observed unit. In the case of
the matching function, consider Figure 1, where various mixes of Ui, and V.4, al
of them cgpable of produwcing the output H; (Ho), are considered along an

isoquant.

Figure 1




Obviously, the Ui; and Vi; combinations on the isoquant are efficient
points. For each value of Ui, on the isoquant they single out the minimum V4
value @nsistent with oltaining He;, and conversely for each Ui, vaue. It will
always be possgble to oltain Hy: for Ug; and V.1 values higher than those on the
isoquant, bu this will nat be technicdly efficient. Then, bah pdnts B and C are
inefficient, while A is technicdly efficient. Adopting the measure of technicd
efficiency propcsed in Farrell (1957, that is the largest radial inpu contradion
consistent with oltaining a given ouput (in this case Hy), the technicd efficiency
of CisOC'/OC, that of B is OB’/OB and that of A is OA/OA. The latter, being
fully efficient, has an efficiency score equal to ore. On the other hand, the
technicd efficiency of C is higher than that of B, which is stuated further away
from the isoquant.

This framework can be utilised na only for measuring the distance of each
observation from the isoquant, but also to assess which factors determine the
efficiency of these observations. More precisely, consider for simplicity the

following specificaion (it is assumed that panel dataare avail able):

(2 hy=a+x.,B+¢g -,

where h;; is the natural log o Hi;; Xii.1 is the vedor containing the natural logs of
Uir.1 and Vic.1; B is aparameter vedor; € is a stochastic variable assumed to beiid.
N (0, o¢%) and independent from xi..; and v;. The latter is a stochastic nonnegative
variable measuring tednical inefficiency (the complement to ore of the a&owve
defined ndion d technicd efficiency). By assuumption, the inefficiency terms v,
do nd vary through time. Furthermore, withou any loss of generaity, we
consider a Cobb-Douglas functional form. Naturaly, a isthe constant term of the
function. Now, if we put o; = o + v;, we obtain the model proposed in Schmidt
and Sickles (1984:

(3) hy =0, + X%, 4B + &



This model can be easily estimated through a within procedure. If we define

now o = max { a i}, thetedhnicd efficiency of observationi is defined by:
|

(@Eﬂ=ap&3&=am&-&J

The dove model can be straightforwardly modified in arder to alow variations
through time of technicd efficiency. Take for instance the model propased in
Cornwell et al. (1990:

(5) hy =0 +Xx, 4B +¢& - Uy

=0 + X 4B + &

wherea, = o +u, = 5, +3,t+3,t% If wedefine a, = miax {a,}, from the

within estimates of this model one obtains:

AN

(6) ETi = exp {-vi} =exp{a,- a,}

Through the terms &, + &, t + &, t° this model nests the explanation o

inefficiency within the estimation d the production function. Yet, more can be
dorein this snse, including in (5), beside the x., vedor, a z; vedor of variables
potentially determining the technicd efficiency of observationi at time t. Instead
of this one-stage gproadh, papers in the literature often adop a two-stage
approad, where the efficiency scores are first computed through a production
function orly including conventional inpus and then regressed on a set of
potential determinants. Econametric considerations (relating to bah consistency

and efficiency) usually militate in favour of the one-stage goproach.
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The literature treaing matching functions within the frontier approacd is dill
rather recent. The seminal contribution, still valid from the cnceptua standpant
is Warren (1991). Three much more recent studies have been carried ou for
European courtries and shoud be caefully considered as a starting point for the
present empirical work. All these studies share the assumption d a Cobb-Douglas
functional form for the matching function. They fundamentally differ for the data-
sets utili sed and the variables considered in the explanation o inefficiency.

Ibourk et al. (2001 consider monthly data for the 22 French regions from
March 1990to February 1995. They include in the estimates (beside alinear
trend), a rather considerable number of potential determinants for inefficiency.
Thelist of the latter isreported in Table 1.

Table 1 —The potential efficiency determinants considered in Ibouk et al. (2001).

Factors Variables

Search Intensity share of workers lessthan 25years of age
Discrimination Effeds share of workers more than 50years of age
Ranking Effeds share of immigrants

share of women
share of long-term unemployed

Firm Effeds rate of turnover
Industry Effeds share of open-end contrads®
net rate of growth in employment’

Other Factors share of workersin training programmes
density of popuation

The results suggest the existence of wide regiona differences in efficiency
and that on average adedinein efficiency occurs over the time period considered.
The hypothesis of constant returns to scde for the matching function is not
rejeded. The variables considered in Table 1 explain abou 30% of the variabili ty
in efficiency (acrossboth time and space). More in particular, the most significant

® Beside this share (referring to total vacancies), shares refer to the total of unemployed.
" This variable is taken with a one-month lag in order to avoid spurious correlation.
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variables are, with pasitive sign, the share of workers lessthan 25 years of age,
the share of workers in training programmes and, with negative sign, the share of
long-term unemployed. Also of some significance are the density of popuation (if
entered as a quadratic function) and the women and immigrant shares. However,
the signs on these variable wefficients change over different periods or
spedficaions (withou the lle de France with constant returns to scde).
Interestingly, the dedine occurring in open-end contracts over the time period
considered has apparently littl e impad on hirings.

[Imakunnas and Pesola (2008) consider annual data for the 14 Finnish
regions from 1988to 1997.They too include in the estimates a linea trend and
alow for some potential determinants of inefficiency (see Table 2). Among the
latter of particular interest are the arerage unemployment and vacancy rates of the
neighbauring regions. The authors believe that in this way all owance can be made
for the spill over effects recently highlighted by Burda and Profit (1996, Burgess
and Profit (2001).
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Table 2 — The poatential efficiency determinants considered in llmakunnas and Pesola

(2003.
Factors Variabili
Search Intensity share of workers lessthan 35years of age®
Discrimination Effeds share of workers with higher educaion
Ranking Effeds home ownership index
share of long-term unemployed
Firm Effeds Level of GDP per capita
Industry Effeds rate of job redl ocaion
rate of churning
Other Factors average rate of unemployment in
neighbauring regions
average rate of vacancy in neighbouing
regions

Indeed, the arerage unemployment and vacancy rates of the neighbouing
regions enter significantly and with the expeded signs in the estimates (the
average unemployment rate of the neighbauring regions has a negative impad on
efficiency, whil e the average vacancy rate has a positive impaad). Still, the share
of workers lessthan 35years of age has a paositive effed on matching efficiency.
Surprisingly, the share of long-term unemployed aso has a similar positive dfect.
It is possble that this result spuriously derives from the enormous rise in
unemployment in Finland from the early 199Gs (the rise in the share of long-term
unemployed is smultaneous with a strong gowth in the eit flows from
unemployment). Finally, also the evidence in IImakunnas and Pesola (2003) is
favourable both to the hypothesis of constant returns to scade for the matching
function and to the dedine of average dficiency over the period under
examination.

The analysis by Fahr and Sunde (2002 relates to two dfferent types of
annual data, bah referring to German econamy. In the first case 117 locd |abour
markets are ansidered from 1980to 1997.In the second case data are taken from

1980 to 1995 for 82 accupational groups. Hence these authors consider the
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occupational as well as the territorial dimension d matching. This enrichment of
the analysis is cournterbalanced by the smaller number of potential efficiency
determinants allowed for. Beside the linear trend, they include the share of
unemployed lessthan 25yeas of age, more than 50, with higher education, some
spill over indicators smilar to those utili sed in llmakunnes and Pesola (2003, and
alabou market tightnessindicaor, the natural log of the vacancy/unemployment
ratio. The results suggest that, bath acrossareas and occupations, wide dficiency
differentials exist. Furthermore, similarly to the dowve obtained evidence, average
efficiency seansto decrease over time.

A common fedure to al the é&ove onsidered works is that no dynamic
spedficaion d the matching function is considered. This is smehow curious
bath becaise of the anual or infra-annual frequency of the data, and, d the
natorious presence of dynamics in this ambit (the Beveridge Curve “loops’). This

consideration will be duly taken into accourt in ou empirical analysis.

4. TheBeveridge Curvein Italy. The Literature

In Italy there ae no dficial data on vacancies. However, there are two
surveys alowing the ampirica appraisal of the Beveridge Curve, dso ower a
regional dimension. A survey is carried ou by CSA (Centro d Stud Aziendali,
Florence) and by ISFOL, Rome, on the help-wanted ads published in some
important daily newspapers.” Anather data source relates to the quarterly business
survey carried ou by ISAE (formerly 1SCO) in manufacturing. Among other
things, firms are asked whether the scarcity of labou prevents them from
expanding their activity. Furthermore, urtil 1999 it was adso passble to utilise
another (administrative) source: the data from the Ministry of Labou (Ministero
del Lavoro e della Previdenza Sociale) relating to the vacancy natices posted by

8 Here shares are cdculated relative to labour force

® These daily newspapers are: La Stampa, il Corriere della Sera, il Sewlo XIX, il Gazzétino, il

Picoolo, il Resto del Carlino, la Nazone, il Tirreno, il Tempo, il Messggero, il Mattino, la

Gazzdta del Mezagiorno, il Giornale di Sicilia, il Giorno, la Nuova Sardegna, I’Unione Sarda,

I’ Alto Adige, I’ Adige, il Giornale, laRepubblica il Sole 24 Ore, la Sicilia and la Gazzéta del Sud.
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the firms carrying out some types of hirings (usually firms only posted these
notices when they arealy had actually dedded uponthe hiring).

Perhaps because of the dsence of official data on vacancies, na many
studies have examined in Italy the nature and evolution d the Beveridge Curve.
Sestito (1988 and Bragato (1990) utili se the ISFOL-CSA data on vacancies, and
find a significant relationship between uremployment and vacancies only in the
presence of a growing linea trend. Bragato (1990 also finds a significant
Beveridge Curve for the North and the Centre, bu nat for the South. A significant
difference between the Southern labour market and the rest of the @unry aso
shows up in Sestito (1991a), where vacancies are measured using the data from
the ISAE survey. In this case, howvever, there is no reed to include ay linear
trend in the estimates to find a significant relationship between unemployment
and vacancies. The analysisin Di Monte (1992 is based ona similar econametric
spedficaion, bu utili ses the Ministero del Lavoro data on vacancies. The main
differencein the results obtained by Di Monte relative to previous evidenceis that
asignificant Beveridge Curve dso shows up for the South.

More recent evidence is provided by Mocavini and Paliotta (2000, who
examine Beveridge Curve plots based onthe ISFOL-CSA data, and by Destefanis
and Fonseca (2004), who estimate and compare some Beveridge Curves based on
al avalable indicaors (ISFOL-CSA, ISAE and Ministry of Labour). The
evidence from these works is largely consistent with the previous one. A
Beveridge Curve shows up aso in the 199G, with some outer shift over this
period. Also similarly to previous works, the Southern labour market behaves
somehow differently from the rest of the wurtry.

Finally there ae some interesting studies that evaluate measures of labou
market mismatch withou proceeding to the estimation o Beveridge Curves.
Padoa-Schioppa (1991) finds that mismatch worsens over the 198Gs. In that paper,
the ISAE indicator was used within a macroeconamic rationing model. Sestito

(19910 utili ses the ISFOL-CSA vacancy measure to compute various mismatch
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indices for the 19731990 period, for the whole country as well as for the three
main areas, also finding that mismatch increases after the mid 198G

5. The Treu Act, Vacancies and Unemployment. The Econometric Estimates

In the Italian literature the existing empirical evidence relates to the
Beveridge Curve (and nd to the matching function poper). Three different
indicaors are used for vacancies (ISFOL-CSA help-wanted ads, ISAE indicaor
of labour scarcity, Ministry of Labou data from hiring procedures). Only in
Destefanis and Fonseca (2004 a dired comparison d the three indicaors is
caried ou, ohtaining, at least as far as the 199G are concerned, substantially
simil ar results.

A feaure cmmon to al these estimates of the Beveridge Curve is the
presence of significant dynamic efeds. This obviously strengthens the aowve
voiced perplexity on the simple static structure of the matching functions
surveyed in Sedion 3.1t is well known that, under the hypotheses of constant
returns to scde for the matching function and d the eistence of a steady state
with constant average rate of unemployment, the Beveridge Curve can be
obtained as a re-parameterisation d the matching function. In the literature, it is
commonly believed that the hypaotheses of constant returns to scale and of a
steady state with constant average rate of unemployment are not particularly
restrictive. Hencethe anpiricd exercise here undertaken consistsin the estimation
of a Beveridge Curve, with some particular attention bestowed on its dynamic
spedficaion. The re-parameterisation d the matching function as a Beveridge
Curve leaves unchanged in any case the size and the interpretation o the
efficiency term. Under the hypaothesis of constant returns to scale, equation (1)

bemmes;

(7) Hit/ Uis = h (Vit.a/ Uiry) &
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In its turn, this function can be rewritten as;

(8) (Hit / Nit-1) [ (Lit-1/ Uira) - 1] = h[ (Vita/ Lit1) / (U1 / Liv1) ] &

In astealy state with constant rate of unemployment, the hiring rate (Hi; / Nit-1) is
equal to s + g, where s is the separation rate and g is the rate of growth in the
labour force, L. Hence equation (8) becomes an inverse relationship between the
unemployment and the vacancy rates, the Beveridge Curve, whose position
depends on s, g, and e;. The interpretation d the last term does not change vis-a
vis equation (1).

The main data source used is the quarterly Labou Force Survey from
ISTAT (Indagne trimestrale sulle forze di lavoro). This survey involves every
guarter abou 200 000 prsonsin 1400municipaliti es from all over the courtry. In
particular, individual datafrom 19924 to 20012 are utili sed to measure stocks of
unemployed and labour force for the three main areas of Italy (North, Centre,
South —as we explain below, the level of territorial disaggregation d our analysis
is constrained by the vacancy measures). We utilise data only from 19924
onwards because individual data ae nat previously avail able. These data ae very
important not only for the information they give on uremployment, bu also for
the oconstruction d a series of potential determinants of matching efficiency.
Following the works surveyed in Sedion 3, we mnsidered variables controlling
for search intensity, for discrimination a ranking effeds, for firm or industry
effects, and for other residua factors. All these potential determinants of
efficiency arelisted in Table 3.

17



Table 3 — The patentia efficiency determinants from the Indagine trimestrale sulle
forze di lavoro, ISTAT

Factors Variables

Search Intensity share of unemployed lessthan 25years of age
Discrimination Effeds share of unemployed lessthan 35years of age
Ranking Effeds share of unemployed more than 55years of age

share of female unemployed
share of long-term unemployed

Firm Effeds share of labour forcein agriculture

Industry Effeds share of labour forcein industry

share of labour forcein services

share of labour forcein pubic administration

Other Factors share of part-time enployment
share of open-end contrad employment

We utili se three different indicators for vacancies (the ISFOL help-wanted
ads divided by labour force, the ISAE indicaor of labou scarcity, and ISAE-G,
the inverse transformation d the labour scarcity indicator suggested in Sestito
(199)). Focusing onthe impad of the Treu Act meansthat it is highly desirable to
extend as much as possble the sample dter the second Hlf of 1998. Going
beyond 1999subsequently implies relinqushing the Ministry of Labour data on
vacacies. It shoud be kept in mind that both ou vacancy indicaors have some
problems. Help-wanted ads mostly refer to skill ed labour, while the ISAE survey
relates to manufaduring only. Moreover the help-wanted ads are not currently
available & a very fine level of territorial disaggregation (indicaors are only
produced for the three main areas. North, Centre and South). This effedively
constrains the level of territoria disaggregation d our analysis, as we want to
compare estimates obtained with bah indicators.

Following customary praxis, a Cobb-Douglas functional form was initialy
asumed for the Beveridge Curve, implying a log-linear relationship between
unemployment and vacancy rates. Actua estimation o the Curve suggested
however that dightly different functional forms ometimes gave better results (see

tables A.1-A.3in the Appendix). Because of the notorious presenceof loopsin the
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Beveridge Curve, we proceeded to a dynamic spedfication seach within an error
correction mechanism, where the log differences of the dependent variable depend
nat only on current and lagged log diff erences of other variables (as well as of the
dependent variable itself), bu also onlagged levels of the dependent variable and
of other variables. For the sake of clarity, we write below an equation amost
identicd to the most successul empirical spedfications obtained in estimation:

(9) Aux =B1AUit1 + B2AUit4 + Balits + Ba f(V)iej +

3 3 3 p
+ 3 BasiCit D B74iTi + D Browi T2 + D BigemZmit-1
i=1 i=1 i=1 m=1

wherei =1, 2, 3,stands for the territorial areg andt for the time period (quarter).
In (9) thelog differences of the rate of unemployment are alinear function d their
own ore- and four-quarter lagged values, of the one-quarter lagged natural l1og of
the rate of unemployment, of a function d the vacancy rate taken at an
unspedfied lag,'® and d a variable vedor standing for the potential determinants
of matching efficiency. This vector will aways include, foll owing the suggestions
from Cornwell et a. (1990), a constant term, C, a linea trend term, T, and a
quadratic trend term, T2, for each ore of the three territorial areas. Besides, there
is st of variables denoted by Z, where we find the control variables presented in
Table 9 (all taken with a one-quarter lag in order to avoid simultaneity problems)
and a variable standing for the impaa of the Treu Act. The significance of the
latter was tested through a binary variable equal to ore from 19983 orwards, and
through a variable (INTERIM) constructed using the information avail able from
Confinterim (various yeas). Knowing for the whoe of Italy the number of
temporary work contracts, it was possble to construct a variable equal to zero
until 19982, and taking values of 0.2 for 19983 and 19984, o 0.4 for the year
1999,and d one from 200Q1 orwards (these values are roughly propational to

the adual numbers of temporary work contrads). No all owance was made for
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regional differences in the numbers of temporary work contrads, as they are more
or less gable through time.

Following the spedfication aready adopted for constant terms and trends,
the Treu Act indicators could take different values across the main aress.
Moreover, we dlowed for the posshili ty that the Act could affect the slope of the
vacaicy term. More in detail, we @nsidered three cases: the Act only affeded
regional intercepts (case 1), it also affected the slope, bu uniformly throughou
the wurtry (case 2), it affected bah intercepts and slopes in a different manner
agossaress (case 3).

With a view to getting as much information as possble from the data,
equation (9) was estimated na only on wnemployment and vacancy rates relating
to the whale labour force, bu aso on tnemployment and vacancy rates cal culated
on skill ed and urskill ed labour forces. The criterion utili sed to segment the labou
force for this purpose cnsists in considering as illed the labour force with
university or (nonvocational) high-schod diploma and as unskill ed the rest of the
labour force (see onthis Sneesenset al., 1999.

Before dwelling on the eonametric results, it is instructive to consider the
Beveridge Curve plots for the ISFOL and the ISAE vacancy proxies (see Figures
A.1-A.6 in the Appendix). Both vacancy indicaors suggest that in 1999and 2000
vacaicies dedsively arose in the North and the Centre, shifting along a largely
stable Beveridge Curve and reducing unemployment. This rise in vacancies
canna simply be explained by cyclicd fadors snce the Italian labour market had
already been picking up for some years (see ISTAT 2003, 2004 In the South the
evidence is less clea, and there @wuld be room for an ouward shift of the
Beveridge Curve dong the lines suggested in Wasmer (1997). All in dl, the
graphicd analysis suggests that the Treu Act favoured a reduction o
unemployment, espedally in the North and in the Centre of Italy, but did na
much affed matching efficiency.

Turning now to the eonametric evidence (in arder to save space we report

1% The nature of the function and the order of the lag will be spedfied below.
20



in the Appendix only the most significant results in ou opinion), we find for all
vacancy indicators evidence largely favourable to the existence of a Beveridge
Curve in the 199G aaoss the man territoria areas. Althowgh al vacaicy
indicaors fundamentally point to evidence of the same kind, by and large the
most significant results were obtained with ISAE. There is aso a ranking in the
sense that estimates for unskilled and total rates of unemployment were more
significant than estimates for the skill ed rate of unemployment. In the latter case,
significant coefficients for the vacancy rate auld orly be obtained dropping the
Cobb-Douglas gedficationin favour of a hyperbalic functional form which more
markedly penalises high values of the vacancy indicaor.

The hypothesis that the slope of the Curve differs across regions can be
comfortably rejected.** However, huge differences show up between the South
and the rest of the courtry. The Southern labour market turns out to be much less
efficient than that of the other two areas. In Figure A.7 we depict the dficiency
scores obtained with the ISAE indicator for skilled, urskilled and total labour
force in the Centre and the South (the North turns out to be dways on the
efficiency frontier). Total matching efficiency varies from 63 to 44% in the Centre
and from 34 to 18% in the South. On the whole, matching efficiency decreases
over the sample period. This evolution compound a dear negative trend in the
matching efficiency for skill ed labour with a dhange in composition in the stock
of unemployment (see Figure A.8). Throughou the sample period in the North
thereisadrop in skill ed (versus unskill ed) unemployment. This widens the divide
between this area and the rest the @urtry as the dficiency gap between the North
and the other regionsis amost always larger for unskill ed labour.

The dynamic specificaion d the Curve is very similar to that found in
Destefanis and Fonseca (2004). An interesting feaure aises concerning the lags
of the vacancy measures. The most significant results are obtained taking the
ISFOL measure with a threequarter lag, and the ISAE and ISAE-G indicaors

' We tested for this hypathesis allowing the vacancy coefficients to differ acossaress. The test
values, available on request, aimost invariably do not rejed the null hypothesis of a cmmon
coefficient.
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with a two-quarter lag. The time sequence anong the two measure can be eaily
explained in the following terms. First, firms foresee the need to pcst a vacancy
and pay for this purpose anewspaper ad; sewndy, in a subsequent time, they
undergo the amnsequences of labou scarcity and accordingly report their state.

Asfar asthe significance of the control terms listed in Table 3 is concerned,
only the share of labour force in industry (negative sign for the skill ed, pasitive
sign for the unskill ed), the share of labour force in services (positive sign for the
skill ed, regative sign for the unskill ed; less sgnificant than the former variable),
the share of femal e unemployed and the share of unemployed lessthan 35years of
age (bath with a negative sign for the unskilled) reach some degree of
significance When these @ntrols are included in the eguation in various
combinations the highest fit is obtained with the share of labour forcein industry
plus the share of female unemployed. This would indicae that matching
efficiency is paositively related to the share of female unemployed and regatively
related to the share of labou forcein industry. The fad that other controls are not
significant does not mean per se that these fadors are not relevant. An obvious
dternative interpretation o this result is that territorial disparities in these fadors
are sufficiently well caught by the regional fixed effeds and trends.

If we focus now more dosely on the impad of the Treu Act, two main
guestions arise. Is INTERIM more significant than a simple binary indicaor? Do
these variables ad only through the intercept or also through the slope of the
vacacy term? In virtudly all the estimates, INTERIM is more significant,
sometimes to a large extent. Also, the evidence indicaes that INTERIM only acts
through dfferent regiona intercepts, especialy when vacaicies are measured
through the (most significant) ISAE proxy (indeed, in the Appendix we only
report estimates for case 1, the regional intercept spedfication d INTERIM).
Interestingly, the dfed of INTERIM is negative (on uremployment) for the
North, insignificant for the Centre, and pasitive for the South. This obviously
means that the Treu Act had a positive impad on matching efficiency in the

North, bu a negative impact in the South. Only the latter is consistently
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significant, espedally if the control variables are included in the estimates (see
also Figure A.7).

All'in al, the evidence suggests that the Treu Act brought abou a reduction
of unemployment in the more developed regions of the cuntry, bu, if anything,
had an urfavourable dfed on the matching efficiency of the Southern labour
market. For the South of Italy and for unskill ed labour in particular, there is sme
evidence of adight outward shift of the Beveridge Curve. This could be explained
along the lines of Wasmer (1997): alarger number of job vacancies is nealed to
kegp employment constant and the bargaining position o workers is affeded in
favour of labour demand. Hence, the rise in the share of nonstandard jobs difts
the Beveridge Curveto theright.

6. Concluding Remarks

In this paper we utili sed a matching theory approac to assessthe impad on
the Italian labour market of the so-called 1997Treu Act (legge Treu). Although
the Treu Act elicited considerable interest in the pressand among labou market
participants, there has not been so far extensive scientific work onits effeds. Our
work is also of some interest since the relationship between unemployment and
vacancies has been very seldom analysed in the Italian literature, mainly becaise
of the ladk of officia vacaxcy data (the only other estimates of the Italian
Beveridge Curve in the 199Gs that we know of are those in Destefanis and
Fonseca, 2004. We aop a fairly recent empiricd approach. The matching
function, re-parameterised as a Beveridge Curve, is modelled and estimated as a
production frontier.

We find largely favourable eridence to the existence of a Beveridge Curve
in the 1990 aaossthe main territorial areas. Huge dficiency differences show up
between the South and the rest of the courtry. The matching efficiency of
observations from the Southern labour market varies between one third and ore

fifth. Our evidence suggests that the Treu Act favoured arise in vacacy suppy,
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espedally in the North and in the Centre of Italy. However, for the South o Italy
and for unskill ed labour in particular, there is sme evidence of a dlight outward
shift of the Beveridge Curve, along the lines suggested in Wasmer (1997). As a
consequence, it may be @ncluded from our evidence that the Treu Act brough
abou areduction d unemployment in the more developed regions of the courtry,
but did na much affed the matching efficiency of the Italian labour market. In
future work, we plan to get more robust evidence on these matters by pursuing our
analysis at afiner level of territorial disaggregation.
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