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Abstract

Unemployment rates appear to vary widely at a gjibnal (e.g., local or provincial) level. Using
spatial econometric models for spatial autocon@tatthis paper focuses attention on the spatial
structure of regional unemployment disparitiestafian provinces. On the basis of findings from
the economic literature and of the available sedonomic data, various model specifications
including different explanatory variables are tdste investigate the geographical distribution of
unemployment in the 103 provinces of Italy for tears 1998 and 2003. The results suggest that
there is a clear explanation of unemployment diffidials in terms of spatial equilibrium and
disequilibrium factors and a significant degreespétial dependence among labour markets at the
provincial level in Italy. Provinces marked by highemployment, as well as those characterized by
low unemployment, tend to be spatially clusteresindnstrating the presence of unemployment
‘persistency’ in space and time regimes.
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1. Introduction

Geographic unemployment rates are often regardedsigigposts for the socio-economic
performance of regions. And consequently, the amlgf regional unemployment differences has
attracted increasing interest in the economicdttee. Despite this interest, regional unemployment
disparities do not represent the exclusive cort@bries on regional economic development; most
studies concentrate, principally, on growth andveosgence of per capita income (see Meliciani
2006). Also the new economic geography — accordingvhich multiple equilibria may exist —
focuses attention on income rather than on unemuoy (Fujita et al. 1999). Nevertheless, there is
an abundance of empirical literature that trieexplain the differences between geographical areas
in terms of unemployment rates (see, e.g., Decremsil Fatds 1995; Jimeno and Bentolila 1998;
Lépez-Bazo et al. 2002). These empirical studiese Haought to light some interesting stylized
facts, notably: a) regional labour markets in Eer@gnd the US differ significantly; b) regional
differences in unemployment in European regions ragge persistent than in the US; c) the
persistence of unemployment differences in Europegions is mainly due to poor flexibility of
wages and low mobility of workers. In particulam, ltaly, as in several other European areas, the
persistence of unemployment is due to both stratfunoblems in the economy and the inability of
Italian regions to absorb specific shocks (on teena@nd or on the supply side) (for details, see
Dohse et al. 2002).

The functioning of regional labour markets has b#en subject of intensive research in the
regional economic literature (see, e.g., FischdrMifkamp 1987; Longhi 2005; Longhi et al. 2005;
Puga 2002; Overman and Puga 2002). Taylor and &rgd997) state in a comparative empirical
study that disparities between regional labour miarkn Italy, Germany and the UK are more
marked than unemployment disparities between ebttfese countries and other European areas.

The principal aims of the empirical literature @gional unemployment are usually to examine
the persistence of unemployment differentials aoddevelop a model that investigates its
determinants. The applied analyses are mainly baseine series data, using standard statistical
methods, both parametric and non-parametric (seeeBgin and Fatas 1995; Jimeno and Bentolila
1998; Martin 1997; Lopez-Bazo et al. 2005). Thaeeanly a very few analyses using spatial data
and spatial parametric tools (see Molho 1995; Anagial. 2003; Niebuhr 2003, Lopez-Bazo et al.
2002).

Taking into account the location of labour markets; paper uses spatial econometric methods
— based on spatial autocorrelation techniques -explore the geographical distribution of
unemployment for the 103 Italian provinces for ylears 1998 and 2003. More specifically, we will
test whether the time persistency, as empiricalppsrted by findings from Italian researchers (see,
e.g., Contini and Trivellato 2005), correspondsattspatial persistency’ (i.e., adjacent provinces
tend to have similar unemployment rates in spackiardifferent periods of time). As far as we
know, this study is the only empirical spatial as#éd of the Italian labour market. Moreover, we



will investigate whether the unemployment diffefalst in Italy depend on distinct equilibrium or
disequilibrium factors.

The paper is structured as follows. Section 2 mrtssiie principal theoretical interpretations of
local unemployment disparities on labour marketextN Section 3 presents some underlying
characteristics of Italian labour markets. Secdomtroduces the statistical models and the data
used in our empirical application. In Section & #mpirical findings are presented and interpreted.
And, finally, some concluding remarks are madeeant®n 6.

2. Literature Review on Local Unemployment Disparities

Most of the theoretical labour market literaturelike most empirical analyses of local
unemployment disparities — explains and interpnaesmployment differentials by starting from the
hypothesis of a stable equilibrium of spatial labmarkets. Molho (1995: 642) defineduilibrium
as ‘a situation of uniform utility across areas for (@ homogeneous labour group, such that there
are no incentives for further labour migration (arther condition would be uniform profits such
that capital movements are eliminatéd)he equilibrium interpretation of the local labour market
has over the past decades received empirical sewrdtical support from, amongst others, Hall
(1970), Marston (1985) and Rosen (1974, 1979).

When the effect on local or regional unemploymentsed by short run shocks is dissipated, the
persistence of differentials in unemployment ratas be interpreted in terms of disequilibium in
nature (Marston 1985). According to Marston (1988)ere is an equilibrium relation of
unemployment rates across areas, and in each tieaai function of the amenities and the
endowments of the land. Workers migrate to areasravimnew jobs are created until there is no
further incentive to move. In other words, the gpadlistribution of unemployment under an
equilibrium interpretation is characterized by agtant utility across areas: high unemployment in
the i-th area is compensated for by some othertipesiactors (e.g., local amenities, climatic
conditions, quality of life, local housing pricestc.) which are a disincentive to migration. Simila
considerations can be put forward with regardno finigration.

In contrast to the previous interpretation, localemployment differentials can also be
explained in terms of disequilibrium. The diseduiim view assumes that in the long run the
unemployment rate will level off across areas. abpistment process may be faster or slower and,
depending on its speed, differences in unemployraeriss areas may persist for a long time. The
speed of adjustment may depend on determining ra@onnected to both labour demand and
supply.

In addition to earlier studies, Partridge and Riakm(1997) — following the equilibrium-
disequilibrium interpretation of labour marketsxtemded the set of factors that might influence the
regional disparities of unemployment; they relategional unemployment rates to disequilibrium
factors (e.g., employment growth rates) and to auilierium component, that is a function of
market equilibrium variables (e.g., industry andvees shares), demographic variables and
amenities.



According to the findings from the empirical liteuee', areas of unemployment can be
classified into three groups, on the basis of thgrele of persistence of the aggregate and regional
relative unemployment: 1) low persistence of aggre@nd regional relative unemployment (this is
the case for the US); 2) high and low persisterfc@espectively, aggregate and regional relative
unemployment (this is the case for most of the BB))high persistence of aggregate and regional
relative unemployment; this is the case for somegean countries like Italy or Spain (Jimeno and
Bentolila 1998).

Concerning the latter point, a recent analysis @fdz et al. (2005) showed a clear evidence of
disparities of unemployment in Spain; the auth@seas spatial differences of unemployment for
two periods 1980-85 and 1992-97 considering equilib and disequilibrium explanation factors.
They show that spatial unemployment disparitieoserSpanish provinces are mainly caused by
equilibrium component, while disequilibrium variablonly have a limited effect on the behaviour
of clusters of provinces characterized by low ghhinemployment rates.

Generally, regarding the Italian labour market, tiberature reviewed stresses the different
behaviour of the Italian labour market with respecboth other European countries and the US.
The most stylized facts of the Italian labour magp@nt at both a high persistence of aggregate and
regional relative unemployment and the North-Salithhotomy (see, e.g., Faini et al. 1997; Prasad
and Utili 1998; Brunello et al. 2001). According teambarotto and Maggioni (2002), this
dichotomy actually hides a patchwork of local faittat could be better explained by a provincial
analysis.

In the light of the above considerations, we wikplere in our study unemployment
differentials of Italy at a provincial level by csidering the spatial characteristics of the disitidn
of unemployment. Mainly, following the empiricalainework of Partridge and Rickman (1997),
the unemployment disparities will by explained bistidct equilibrium and disequilibrium
variables; moreover, to take into account the enadrgpatial interactions across provincial labour
markets, spatial econometric tools will be useber a brief description of the Italian labour
market (Section 3), data and empirical models bélpresented.

The analysis will be performed for the years 1988 2003, which represent two ‘strategic’
years in the recent new regulation of the Italeour market. In particular, 1998 is a critical yea
because the new regulation in support of labourketafiexibility — which started at the mid-
nineties — became fully operatiofal

We aim to explore whether the laws of the mid-riesebn labour market regulation have had a
clear impact to reduce both the level and the regdidifferences of unemployment among ltalian
regions. In addition, we investigate the main dateants of unemployment differences in Italy; the
latter ones are, despite a reduction in the pastyéarge and persistent.

! see Eichengreen 1992; Decressin and Fatas 1993jraeno and Bentolila 1998.

2 |n order to consider specific latent characteristf provinces, a panel data analysis might bispaed; however, as
our aim is to catch the effects of the new regatatin the labour market, both at the beginning sorde years later
after its effectuation, a cross-section analysis made for two time periods.
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3. Theltalian Labour Market: Some Stylized Facts

Analyses of the Italian labour market reveal uguathrious stylized facts: (i) the spatial
distribution of unemployment has become more unewen the nineties; (i) nowadays, it presents
a dichotomic structure (North-South). While somegioas in the North have reached an
unemployment rate lower than 5%, other regiondhién3outh appear to show unemployment rates
over 20%; (iii) in the past years unemploymentadightials have become wider and persistent over
time.

Amendola et al. (1999), focussing mainly on the mimportant stylized facts characterizing the
dynamics of the Italian labour market in the perk@81-1995, underlined and identified a clear
territorial structure, with medium- and long-ter@rfprmances that are strongly differentiated at the
local level.

Various factors have been identified to explain tbgional disparities in the eighties and the
first years of the nineties. On the one hand, lalbearket conditions in the South have worsened as
a result of a faster growth of the labour force.(iyoung people) in contrast to a lower growth of
new jobs (or vacancies). On the other hand, théheor and central regions in Italy appeared to
show growing rates of employment and lower growdkes of labour force than the southern
provinces. Moreover, labour mobility from the saartihtowards the northern and central areas, has
significantly declined starting from the eightietndeed, inter-regional migration in Italy is less
than half as large as in northern countries, lhe Netherlands, United Kingdom, France etc. (see
e.g., Puhani 1999).

The aforementioned developments have taken placat fieast three reasons: (i) the reduction
in wage differences. Actually, the abolition of ‘gecages’ @abbie salariali) at the end of the
sixties has led to a progressive convergence obndtgross wages among the southern and the
northern regions; (ii) the increase of migratiostso Indeed, in Italy, in contrast to other Eurapea
countries, the unemployed tend to rely on a widmilly and friends network in their job-searching,
with the aim to avoid mobility costs, when these aelatively high; (iii) the cost of housing
transactions and the difficulties of finding a mthiaccommodation at a reasonable price (see Faini
et al. 1997).

Figure 1 shows the nation-wide unemployment rateyell as the minimum and the maximum
value of unemployment over the years 1993 and 2008.choice of the period depends critically
on the availability of comparable data; the Italiastitute of Statistics provides only homogeneous
data from a survey on the labour force startingnfrt993, and hence we decided to analyse the
unemployment trend for 10 years focussing on tlae $898, which was characterized by effects of
a new legislation on the Italian labour market.

<< Insert Figure 1 about here>>

Figure 1 shows clearly the significant intensity wiemployment differences across Italian
provinces, a fact that appears evident if we comphae straight line of maximum and minimum
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values over time. The variability of unemploymeaites among provinces is more evident in 2003,
where the coefficient of variation is equal to Q.80en though in the same year the decrease in the
minimum and maximum values with respect to 1998ateworthy (see Table 1). The reduction of
the minimum and maximum value might be relatedh® new regulation of the Italian labdur
market that started as of 1997, and which has abmetihance the flexibility on the labour market
in Italy.

<< Insert Table 1 about here>>

For the period analyzed, the lower and higher uheynpent rates appear to correspond to the
provinces of the North and the South of the couyntespectively; this finding illustrates the
dichotomic structure of unemployment in Italfhis aspect is highlighted by the Moran-| statist
in fact, in 1998 and 2003 this Moran statisticedgial to 0.86 and 0.82, respectively. The Moran
scatter plot shows that provinces are clusteredwion large groups (the central-northern and
southern cluster) (Figures 2 and 3).

<< Insert Figure 2-3 about here>>

It seems plausible that the aforementioned re@gnilation of Italian labour markets has led to
a reduction of the nation-wide unemployment ratehauat any significant effects on the
unemployment differentiation across provinces. Mweg, the flexibility of the labour market has
allowed some northern provinces to achieve almakteimployment, while the provinces in the
South have only modestly decreased their unemploynages.

Given the persistent dispersion of spatial unempleyt rates, it is likely that there are, in
general, structural regional employment rate défifees, even though the significant decline in the
nation-wide maximum and minimum values of unempleginrates — which are rather evident
between 1998 and 2003 — suggests that both stalieguilibrium and disequilibrium explanations
of unemployment differences may be valid.

In the last years, the absolute value of unemploymeges has been decreasing, but there were
still structural differences in unemployment ratestween northern and southern regions (or
provinces); the North and South are characterizgdhiygh and low unemployment rates,
respectively.

In the light of these considerations, one may wondgy southern provinces show only a weak
tendency towards northern provinces. Perhaps irstheh, people may obtain some benefits from
remaining in high unemployment regions. Next, pnoeis in the North appear to attain also a
stronger employment growth than southern provinGesshed more light on these questions, an

% For details, see e.g., D.Lgs. 196/199a¢chetto Trel); D.Lgs. 469/1997; D.Lgs. 181/2000; L. 388/20@@d D.Lgs.

276/2003 (Biagi Law).

* In the years 1993, 1998 and 2003 the provincek tmitver unemployment rates are: Cuneo, Bolzano lauto,

respectively, i.e., provinces of the North of Italy the same years the provinces with high uneympént rates are:
Naples, Enna and Reggio Calabria, i.e., provinééiseoSouth of Italy.

5



empirical model, including equilibrium and disedgjiium variables, would need to be developed to
investigate these issues.

The novel aspect of our analysis, compared to pusvitalian analyses, consists both in using
an applied model that includes equilibrium and gisibrium factors, and in verifying the
existence of spatial spillover effects to expldia tnemployment differences among these regions
in Italy.

In the literature, there is a clear evidence olfi®gr on growth and localization activities (see,
e.g., Lopez-Bazo et al. 1999 and Rey and Montd@®B); but in regard to the labour market, there
are relatively few analyses. For example, Molho98)9reports evidence of significant spillover
effects in adjustments to local demand shocks thi28al Labour Areas for Great Britain. Niebuhr
(2003) emphasizes the importance of spatial intemaavith respect to regional labour markets in
Europe. Aragon et al. (2003) finds that a disefdiim unemployment in one hinterland of Midi-
Pyrenée propagates very quickly outwards to itghtmurs. And Lopez-Bazo et al. (2002) show
that spatial effects might be proxies for differgrieractions across labour markets in Spain.

From a statistical point of view, at this leveldi$saggregation (i.e., provincial data) one cannot
ignore the spatial effects on the estimated pammseaf a model. Actually, it is necessary to take
into account spatial autocorrelation effects in tieta to obtain efficient standard errors of
parameters and to make a statistically reliablerarice. Furthermore, the interactions across
provincial labour markets, as measured by spatialfjged dependent variables (or some other
explanatory variables) or by autocorrelated errerms, might explain the differences in
unemployment rates. As argued by Fingleton (199%) dall’Erba and Le Gallo (2005), spatial
autocorrelation may act as a proxy of some omittadables. In Section 4 the data and the
estimated models for the Italian regions will beganted.

4. Modelsand Data on Unemployment in Italian Provinces

As argued above, the explanations of unemployméspadties in Italian regions may be
clustered into equilibrium and disequilibrium vdnli@s. Following the findings from the literature
and considering the dualistic and persistent gebgeal structure of Italian unemployment
disparities, it is thus necessary to develop a mauguding equilibrium and disequilibrium
variables, as well as spatial effects. In ordenget this challenge, data from different sourcegha
been usedU, E, Eman Eser, Eagr, Malp andFempfrom ISTAT, Italian Survey on Labour Force
(1993, 1998a, 2003aljousfrom ISTAT, Census of Population (1991, 200d¥ap from Ministry
of Education (1998, 2003)oungandOld from ISTAT, demographic statistics (1998b, 2003b);
DensandMig from ISTAT, Territorial Indicators (1999, 2002).

In order to explore both the significance of sgatiasters of high or low unemployment and the
explanatory factors of unemployment, our startiminpis a cross-sectional regression model on
regional unemployment without spatial effects. lartigular, the following general theoretical
model is used as a starting point:



U' =g, +BEC +B,EC + B,Emah+ 3, Eadr+ B, Esér [, Holus B, FempB, Maip )
+B,Heap + B, Young+B,, Olt+B,, Mig+ S, Deng-&
where U is the vector of differences between thempioyment rate in each province in yeére.,
1998 and 2003) and the nation-wide unemployment; BECthe mean variation in provincial
employment over the last four years (i.e., from 390 1997 or 1998 to 2002 if the analysis
concerns the years 1998 or 2003, respectively) @®xy for a structural disequilibrium variable;
EC,is the variation in provincial employment in thetlgear (i.e., from 1997 to 1998 for the year
1998 and from 2002 to 2003 for the year 2003) poay for a short-time disequilibrium variable.
The other variables are proxies for market, mgbibind demographic equilibrium variables,
respectively, whiles is a vector of residuals.

The equilibrium variables are: share of employmienthe manufacturing sector over total
provincial employmentEmar); share of employment in the agricultural sectegrdotal provincial
employment Eagr); share of employment in the service sector owtal tprovincial employment
(Esen; number of vacant (non-occupied) houses ovetdted number of available houseasous;
number of students that have at least started &idiool over working age populatioridap);
female labour force over total females at workimg #emp; male labour force over males at
working age Kalp); population of 15-29 years old over total popalat(Young; population over
65 years over total populatio®Id); net migration balancéAig) and population densitypens.

The equilibrium variable€€Eman Eagr and Eserare proxies for the provincial economic
structure, though it is not always clear which stgase control variables should have. Clearly,
intuitively, provinces specializing in a declinimgonomic sector such as agriculture might show
higher structural unemployment rates than provinspscializing in modern sectors such as
manufacturing or services (Elhorst 2003).

Next, the variablédousis a proxy for economic and social barriers, gizaroxy for a mobility
equilibrium variable. The housing market which hadswer proportion of occupied housing should
have cheaper housing prices and a higher chandmding a dwelling compared to provinces
which have a high proportion of occupied housing kvay expect a negative coefficient for this
variable, the reason being that workers are ndatadbla to move from areawith a high number of
vacancies to argawith a low number of vacancies (see Bradley angdoFel994; Molho 1995).

The variables~emp Malp, Hcap Young Old, andMig are proxies for demographic equilibrium
variables. According to most empirical studiese #ign of the coefficients of variableempand
Malp should be negative (see, e.g., Elhorst 20@8ap andYoungare proxies for the demographic
structure of young people. The former, more spedliff, is a proxy for the schooling level of
population; the expected sign of the coefficienhégative, viz. if a high share of young people
attends highschool, then their participation inltd@ur market will be delayed with an indirect and
positive effect on unemployment rate. With respiecthe share of the young population, the
expected sign of the coefficient ofYoungis positive; usually higher unemployment rates
characterize young cohorts. Similarly, a high shafreld population should produce a positive



effect (i.e., a negative sign of the parameteryoamployment (see, e.g., Molho 1995; Lopez et al.
2005; Elhorst 1995).

The sign of the coefficient dflig is not clear, because it may cause an increasetm the
demand and supply side of labour (see, e.g., BIROG3).

Finally, the Dens variable is a proxy for consumer and producer atesn the sign of its
coefficient is not unambiguous, because, on the losed, a high density may increase the
efficiency of matching workers to jobs, but on thther hand, it may increase the time spent by
workers to collect information about vacancies be job market (Taylor and Bradley 1997,
Patridge and Rickman 1995; Lopez et al. 2005).

In the estimation of model (1) we followed a gehempirical strategy according to Hendry’s
methodology (see, e.g., Spanos 1988). We distihgbetween the theoretical model (i.e., the
mathematical formulation of the theory), in our bgagion (see model (1) and the statistical model
written in terms of observable random variablesnésally, if the assumptions of the statistical
model are tested and not rejected, this indicates the postulated probabilistic structure is
appropriate for the data. If not, an alternativedelp which has a more appropriate informative
structure, must be chosen. In other words, we shoylto maximize the ‘statistical adequacy’ of
the theoretical model.

Since in our case the probabilistic structure dastd by model (1) was not appropriate to the
data base, different statistical models were eséichan order to identify the most adequate one. The
empirical findings, discussed in the next sectiagre obtained in the light of this empirical
strategy.

Moreover, if the spatial dependence effects arrifsignt but ignored, the OLS regression of
equation (1) will provide a biased estimation ot tparameters in the case of spatial lag
dependence, while it provides unbiased and inefiiciestimates in the case of spatial error
dependence. The spatial interaction between ecanplh@nomena introduces the concept of spatial
autocorrelation, which is linked to the territorishape of the observed phenomena and to the
connections between observations. Measures of aspatitocorrelation take into account the
dependence between observations by a spatial gengatrixW. For a set oN observations the
spatial matrixW is anN x N matrix with diagonal elements equal to O; the pthlementsw;
represent the intensity of the effect of territbageai on territorial areg (see Anselin and Bera
1998). The matrix defines the structure and thenisity of spatial effects, and it may be either a
contiguity matrix or a matrix based on a distaneeay function. In the literature, there are vewy fe
formal guidelines and suggestions on the choicth@fmost adequate spatial weights (for details,
see Anselin 1988, 2002; Anselin and Bera 1998; deen2002; Dietz 2002). Here, we use a rook
contiguity matrix that is row-standardized, i.ebinary spatial weight such thaf’ = w /Z vy if
the provinces andj are contiguous (i.e., share a border), ane 0 otherwise. Although also other
matrices could be used, in our view the contiguai@trix is the most appropriate to describe the

spatial interactions of labour markets in Italydao catch the morphological and geographical
structure of Italian provinces. Moreover, as thatistical units are territorial areas and not, for



example, single points (e.g., families, firms, gte generic distance matrix is less useful (see,
Anselin 1988).
The most general model, including spatial depenelefiects, is the following:

U =0WU+BX-0WX+( I-AW™E, 2)

whereXis an @ x k) matrix of observations on theindependent variables (in our application the
equilibrium and disequilibriunvariables)y is the spatial autocorrelation coefficient and sueas
the spillovereffects: in other wordg, # 0 implies that unemployment in provincdepends directly
on unemployment in other neighbouring provincesrédoer, in order to capture spillover effects
connected to the explanatory variables, their aplgs could be encapsulated by the coeffiadent

We know that model (2) cannot be estimated diredity the course of time, different
specification strategies have been performed irrord take account of spatial dependence (see,
e.g., Anselin and Rey 1991; Florax and Folmer 199%elin et al. 1996; Florax et al. 2003).

Here, in order to explore the spatial interactioh the geographical distribution of
unemployment, we follow the robust specificatiorattgy which uses the robust LM test to detect
the spatial effects (see Anselin et al. 1996 asd &lorax et al. (2003)). Moreover, we do not
ignore the theoretical arguments on the basis a¢lwimodel (1) was performed (see Fingleton and
Lopez-Bazo 2006). The robust specification stratams to test the statistical significancel@ind
p, departing from a model without spatial effects gsan separate robust LM test. We test then
whetherl andp are equal to O; if neither are equal to 0, we da@hloose between a spatial error or a
spatial lag model, on the basis of the largest sbhi¥ statistics. If onlyA (or p) is significant, a
spatial error (or spatial lag) model could be eated.

The empirical findings, discussed in the next sectiwere obtained in the light of the
aforementioned empirical and operational estimagioategies.

5. Empirical Findingsfor Provincial Italian Unemployment

The previous section has identified — on the baktheory and the availability of data — some
relevant variables that explain the regional digiesr of unemployment rates in Italy. Clearly,dt i
not expected that all variables of model (1) (it variables included in the general model to be
estimated) would be required in an adequate statishodel. According to Spanos (1988: 117), the
problem ‘arises as to how to coalesce the relevant theaktimd sample information in the
specification of statistical modéldn other words, we need to identify an estimafledel — with a
theoretical basis — that is bound up with an adegsiatistical model.

In fact, in our case the estimation of model (13 peoduced relevant statistical problems like
heteroskedasticity and multicollinarity. Hence,sthgroblems had to be solved by using both the

® With regard to the provinces of the two islandsdBga and Sicily, the contiguity has been consideinside each
island.



logarithm of variables and combined independentabtes. Specifically, we substituted the
variablesFempandMalp for the ratio of female labour force over maledabforce EM); young
and old variables for the ratio between young alt pppulation ¥O). Moreover, we did not
include in the statistical model the variableser, Hcap and Mig, because they caused a severe
multicollinearity.

The estimable statistical model used for our fagimation is now:

U' =8 +BEC +B,EC + B,Emah+ 3, Eadr+ B, Hous B, FM+ 3. Y®B, Deénse (3)

We first estimated a cross-sectional model withepatial effects. The OLS estimations
obtained for 1998 and 2003 are shown in columnsdi2zof Table 2

In 1998, all coefficients of the independent valeab- excepEagr, HousandDens— appear to
be statistically significant. In 2003, in additiomthe previous variables, ti; variable appears to
be also insignificant. In 1998 and 2003 moreovee, tobust LM test on omitted spatially lagged
dependent variables appears to give a significalevequal to 21.02 and 34.52, respectively. The
significant values of the robust LM test indicatettp # O; so, a spatial lag model has to be
estimated

The estimations of our spatial lag regression madelshown in columns 3-5 of Table 2. The
estimations related to 1998 show a consistent dgdifisant spatial effect explaining the
differentials of regional unemployment. The coeéfit of the variable WU is rather largp €
0.63). The positive value gf implies that unemployment in provincedepends directly on the
unemployment in other neighbouring provinces. Muaegp the unemployment differences are
explained by the short-run change in employmene ddefficient of the variablEC, implies that
unemployment in one area depends strongly on thegehin employment (in the same area) in the
last previous year. In contrast, the variation mpyment in the medium run (i.€€C;) does not
produce any effect on unemployment. In other wotls, effect of the change in employment is
dissipated over the years — as the coefficielE@f shows — and produces effects only in the short
run, as confirmed by the coefficientBC,.

In particular, the negative expected sign BE, means that a unit marginal increase in
employment from 1997 to 1998 has a more than ptapal decreasing effect on the
unemployment differentials. The effect on unempleyptconnected to the labour demand is

® As it is plausible hypothesis that some endoggnmidblems could affect model (3), here the indelesicy among
explanatory variables has been assumed rather tdsed due to the lack of suitable instrumentaiabées at
provincial level.

"1t is useful to note that, as the Moran scattet jridicated a polarization of unemployment, wepafs/estigated on
spatial heterogeneity effects, i.e. the other fbssspatial effect (as known, the spatial effeats @istinguished in
spatial dependence and spatial heterogeneity)igbpaterogeneityrhay show up in terms of spatial heteroskedasticity
or spatially varying parametetgde Graaff et al. 2001, p. 259). With respecthe last case, as heteroskedasticity was
not present, we estimated a spatial regime modelregarding the north-central regions and oné¢h@isouthern ones.
The Chow test on structural stability of individwalefficients indicates that almost all coefficeeate the same in both
regimes. In 1998, there is a significant differemtehe relation betweed andYO in each of the regimes, while in
2003, only the relation betwedh andE,,,and YO, respectively, is different in both regimes. Oe thasis of these
results, we did not futher take account of spat&éerogeneity effects.
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highlighted by the coefficient dEman which has a negative sign; it is strongly sigrafit and
equal to 0.55, in contrast to the coefficienEafgr that is not significant.

Finally, the empirical findings show that demograpand amenity variablesyQ, Hous and
Deng do not influence the explanation of unemploymdifterentials. It is now interesting to
examine the negative sign of the coefficientFdl. As FM is a combined variable, it may be
interesting to discover whether the effect is maicdnnected to female or male participation. To
this end, we decompose the coefficient of the tdeian the following way:

,2’6 = oLnU ceteris paribus

oLn(FLF/MLF)
then we can write

1 _ oLn(FLF /MLF) _ 0

(LNFLF - LnMLF)

A

B oLnU oLnU
6
Now we define the elasticity of unemployment widispect to the variable FLF @MFL as
oLnU oLnU
=_—_——" "~ and = - -
= S rLe 2 A T G mLE
SO we have
1_1_ 1
5. B B
and consequently:
o BB
° ﬂM _ﬁF

Finally, we may conclude that

B, >0if . < B, and B, < 0ifB. > B, .

As in our analysig, <0, we may state that the effect connected to ferpakticipation is

stronger than that of male participation. In fabg correlation coefficient between unemployment
rate and either female and male participation i80@nd -0.56, respectively. More specifically, a
gender analysis of descriptive statistics shows tte behaviour of female participation is more
linked to the dynamics of the labour market; in esthwords, in the provinces where the
unemployment rate is high, the female participat®tow. In fact, in the South of Italy, where the
unemployment is higher than in the North, the farlabour participation is 37.0% against 52.0%
in the provinces of the North.

This behaviour of women in the South of Italy, agued by Saraceno (2005), is most plausibly
caused by the lack of an appropriate private arali@ervice supporting social cohesion and
emancipation. Moreover, the low probability to fiadob in the South discourages the participation
in the labour market or to look for a job.
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The estimates of the spatial lag model for 1998xstimt the spatial autocorrelation was here
eliminated, as shown by the Likelihood Ratio (LR)daLM test on lag dependency and
autoregressive spatial errors, respectively.

Regarding the year 2003, the estimates in colunwf #able 2 show that all coefficients of
independent variables — excdflf;, HousandDens— are statistically significant; furthermore, the
spatial effect of the unemployment variable is atequal to the value of 1998 € 0.61). In
contrast to 1998, this model does not eliminategpatial dependence; in fact, the diagnostic for
spatial dependence highlights the presence ofadpatirelation in the residual term. Therefore, a
spatial error model with a dependent lagged vegiablould be estimated. But as the diagnostic
spatial dependence test started from OLS estinfages Table 2, column 2), and forced us to use
spatial lagged dependent variables, we may hypiathdisat the presence of spatial autocorrelation
in the residual term is a misspecification problgme to omitted systematic variables (see Fingleton
and Lopez-Bazo 2006). So, the spatially laggedpeddent variabl&manis included in model (2)
as a control variable. This choice is based on twlstatistical feature of the variable (i.e. uétay
high value of Moran-I) and economic reasons. Int,fécis plausible to hypothesize that the
manufacturing employment in a given province hapoaitive effect on unemployment in the
neighbouring provincés

The inclusion of VEmanin model (2) permitted us to eliminate the spatiabr dependence.
This variable presents a highly significant coediit and is equal to -0.22; this indicates that
unemployment in this province is sensitive to ergpient in contiguous provinces. In other words,
this new model points at a double contiguity effedz. one due to the unemployment of
neighbouring provincesp(= 0.45), and the other one connected to the densafe] viz. the
coefficient of employment in the manufacturing sedh neighbouring provinces. Furthermore, the
negative sign of the coefficient ¥YEmanmay be conceived of as an indicator of inter-pmoial
mobility®. As a rule of thumb, the level of manufacturingpémyment of neighbouring provinces
has a positive effect on the labour force by statinh the commuting among contiguous provinces.
But as the mobility is a short-run phenomenonp#sinot serve to change the geographical shape
of unemployment differentials.

The short-run change of employmerE(;) — even though it has lost a little bit of its
explanatory power in comparison to 1998 — represémt main determinant of unemployment
differences.

8 We followed also another empirical strategy. Wéinested a spatial lag model with all lagged andagged
explanatory variables. Next, we eliminated thoseatdes which parameters were both insignificand avith an
unexpected sign. This strategy led us to a spatiginodel including only the spatially lagged exgltory variables of
EC,, EnanandHOU; but only WE,,, reported a significant coefficient. Furthermotd@stmodel presented a larger AIC
value than the model reported in Table 2, columsd;we decided to choose the most parsimonioushwith a
smaller AIC.

® Indeed, manufacturing employment in the neighbmugrovinces can be thought to have both a positivenegative
effect on unemployment in a given province. It wikpend on the strength of the positive (coopeamatand the
negative (competition) externalities. We would lite thank an anonymous referee for this suggestod
interpretation.
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The parameter dEmanmaintains its negative and significant coefficidnt contrast to 1998,
the coefficient ofEagr, though not strongly, contributes to reduce thevioicial differences of
unemployment. In comparison to 1998, the significamd positive coefficient of the provincial

structure of population is noteworthy. In particullay decomposing the parametgy like 5., we

can argue that the effect of the share of populatier 65 is stronger than the share of the young
population. In other words, the differentials ofeamployment are more sensitive to the relative
variation of the population over 65 years old; #giere, provinces with a high share of old people
have experienced a lower unemployment rate, ineageat with the official demographic statistics.

Finally, labour participation shows a significarggative coefficient and its power is stronger
than 1998.

For both years, the major conclusion that we camvdrom our estimates is that unemployment
differentials in Italian provinces have an explamatin terms of both disequilibrium and
equilibrium factors. In 1998, the provincial unewwyrhent differentials are mainly explained by a
disequilibrium factor (short-run change in employ)eand weakly by equilibrium factors such as
the share of employment manufacturing and the sbfitbe female labour force. In contrast, in
2003, although the disequilibrium factor maintaiits strong power in the explanation of
unemployment differences, more equilibrium varigb®ntribute to highlight the geographical
shape of unemployment.

Finally, by using spatial models we may highlighattthe spatial effects matter to explain the
geographical distribution of unemployment, and ketiey cannot be neglected in the analysis of
regional unemployment differences. Indeed, in @asecthe spatial effects, mainly represented by
spatial dependence, point at a polarization of yeyment rate. In other words, the
unemployment rate of each individual province isrensimilar to the unemployment rate of
neighbouring provinces than to the average unemmdoy rate. This result is in agreement with
recent debates on labour markets of European redgee, e.g. Overman and Puga 2002; Puga
2002). The question is of course, why this has Bapgd. Our results led us to hypothesis the
unemployment polarization is predominantly driveyn lebour demand rather than supply. As
supported by official statistical data, the drivifigrce on the demand side is the ‘clustering
activity’; i.e., the concentration of manufacturiagtivities that are highly efficient in the northe
provinces compared to the southern ones. Thisrmdauses a higher labour demand in the north
provinces and, actually, lower unemployment ratebs\ace versa.

6. Conclusions
The main aim of this paper was to investigate ttwvipcial unemployment differences in the

labour market in Italy by using a proper statidtiveodel. We adopted a general empirical strategy
on the basis of both a theoretical model and théatilistic structure of spatial data.
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A cross-sectional analysis using spatial econogeetmnodel, for 1998 and 2003, was next
performed to investigate the effectiveness of b italian regulation, in support of labour market
flexibility, at the beginning and some years latter it came in effect.

The empirical model includes spatial dependencesceff and both equilibrium and
disequilibrium factors. The most adequate statticodel for both years appears to be the spatial
lag model. The regional differences in unemploymaet strictly related to disequilibrium factors
rather than to equilibrium variables. This resallready highlighted by previously undertaken
Italian research (see, e.g., Amendola et al. 1999endola et al. 2004) leads us to the conclusion
that the differentials of unemployment which havearacterized the Italian labour market are
mainly due to the labour demand.

The analysis shows that the strength of the newlaéign of the Italian labour market was
higher at the beginning of its application (i.@.,1998), creating new jobs and prompting less rigid
local labour markets. In 2003, the positive (butvdo) effect of the employment growth
compensates for the low labour market participadod the older composition of the population.
Both these factors have usually a favourable efiaainemployment rates by favouring its decline.
Specifically, low female participation in the proges characterized by high unemployment rates
and the older composition of population in the hert provinces have mitigated the polarisation of
provincial unemployment rates.

The polarisation of unemployment rates has beenodstrated by the positive spatial
autocorrelation characterizing local labour markietsboth years; in other words, local labour
markets with high or low values of unemploymentdteio cluster in space. Actually, Italian
provincial unemployment rates are characterizedabyeighbouring effect, which is significant
notwithstanding the fact that regional charactessivere controlled.

The spatial-geographic distribution of unemploymeppears to be similar in the two years
under consideration; in other words, the cluster agitral-northern provinces is clearly
distinguished from the cluster of southern proviéar both years. We call the presence of these
joint characteristics, in time and space, ‘spgi&kistency’.

The major policy implications that we can draw &oim the statistical analysis is that the new
regulation of the nineties for the Italian labouranket has produced positive effects on
unemployment; and this effect has been strongdBB than in 2003. But, notwithstanding the
increase of employment, the geographical unemploymiéferences remain high, as highlighted by
the official statistics.

According to the new economic geography, the podaristructure of unemployment rates may
reflect the agglomeration of economic activitiepe8fically, in a country like Italy characterized
by a wage setting at the national level and a lalour mobility (see Faini 1999; Jimeno and
Bentolila 1998), the clustering of activities idated to differences in unemployment rates and
increasing wage gaps (Puga 1999, 2002). Therefmr@roper understanding of thgpatial
persistencyof unemployment becomes crucial to investigate ghkrization of labour demand.
Moreover, the polarization effect on the demand} ampply-side should encourage policy makers
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to identify and develop appropriate national pefcito facilitate the integration between
heterogeneous regions within a country.

Further, the high unemployment disparities of uneympent rates within Italy questions the
effectiveness of European development policiegjeineral, and of policies targeted at Objective 1
and 2 regions. The findings suggest that Objectivend 2 programme incentives have not been
successful in coping with regional inequalitiese(dgoldrin and Canova 2001; Bondonio and
Greebaum 2006; Puga 2002, Rodriguez-Pose and iF28t@%). We may plausibly argue that the
national and European policies have supported bhstering of economic activities as driving
forces of polarisation of unemployment; on the otland, they have prevented a further
divergence rather to foster a cohesion process.

The spatial persistency of unemployment and thaydelh employment growth may suggest to
policy makers a shaggy path to reshape unemployuiiéfietentials. More specifically, if in the
long-run, structural change actions are not unlerntdao foster labour interregional mobility and a
more flexible wage setting, the short-run effeatroected with the decrease in unemployment will
be dissipated (Overman and Puga 2002).

In conclusion, our results and considerations argudavour of a critical rethinking and
reshaping of Italian and European policies keepmgind that any regional policy in an open
space-economy acts in both region i and in itshimgrhood. Policies should pay more attention to
specific regional features in order to balance ttagle-off between economic advantages of
agglomeration effects, linked to economic integrai@nd the inequalities generated.
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Figure 2. Moran scatter plot of U for 1998
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Table 1. Unemployment rate in Italy over time

National
Unemployment  S.D CcVv Min Max
Rate
1993 10.0 5.361 0.536 2.6 22.0
1998 11.4 7.598 0.669 2.1 33.2
2003 8.5 6.894 0.808 1.3 27.5
Table 2. Regression results
oLS MLE
Variable 1998 2003 1998 2003
Col 1 Cal 2 Col 3 Col 4 Col5
Constant -2.2852 -2.1308 -1.4151 -1.2080  -1.0754
(0.0000) (0.0000) (0.0000) (0.0000)  (0.0002)
WU - - 0.6248 0.6089 0.4496
(0.0000) (0.0000)  (0.0000)
EC, 1.6050 0.4260 0.6721 -1.1060  -0.7659
(0.0809) (0.8710) (0.3023) (0.5520) (0.6764)
EC, -2.2419 -2.7194 -2.4327 -1.7291  -2.2417
(0.0983) (0.0621) (0.0109) (0.0914)  (0.0277)
Eag 0.0205 -0.0139 -0.0688 -0.0856  -0.0792
(0.7426) (0.8395) (0.1216) (0.0784)  (0.0990)
Erar -1.0446 -1.2313 -0.5522 -0.6155  -0.5023
(0.0000) ('0.0000) (0.0000) (0.0000)  (0.0003)
HOU 0.1513 -0.0116 0.1045 0.0158 -0.0237
(0.1817) (0.9254) (0.1955) (0.8581)  (0.7860)
FM -1.0689 -1.5193 -0.4762 -0.6764  -0.6103
(0.0017) (0.0000) (0.0521) (0.0085)  (0.0172)
YO 0.3185 0.5557 0.0827 0.2387 0.3091
(0.0525) (0.0008) (0.4794) (0.0443)  (0.0094)
DEN 0.1036 -0.0691 0.0800 -0.0380  -0.0472
(-0.1665) (0.3669) (0.1309) (0.4824)  (0.3779)
WE - - - - -0.2181
(0.0023)
R? 0.7103 0.7576 0.7919 0.8295 0.8537
LIK -38.9945 -45.4710 -14.7479 -20.6721 -16.3125
AlC 95.9891 108.942 49.4958 61.3443  54.6251
Condition Number 29.2976 28.5232 - - -
LR Test-LAG - - 48.4932 49.5076  18.6263
(0.0000) (0.0000)  (0.0000)
LM-ERR - - 0.0056 4.3214 1.9321
(0.9405) (0.0376)  0.1645
Robust LM-LAG 21.0243 34.5178 - - -
(0.0000) (0.0000)
Robust LM-ERR 0.3958 4.8713 - - -
(0.5293) (0.0273)
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Appendix: List of Provinces

Province Province Province Province

1 Torino 27 Venezia 53 Arezzo 79 Foggia

2 Vercelli 28 Padova 54 Siena 80 Bari

3 Novara 29 Rovigo 55 Grosse 81 Taranto

4 Cuneo 30 Udine 56 Prato 82 Brindisi

5 Asti 31 Gorizia 57 Peragi 83 Lecce

6 Alessandria 32 Trieste 58 Terni 84 Potenza

7 Biella 33 Pordenone 59 Pesadrbino 85 Matera

8 Verbano-Cusio-Ossoli 34 Imperia 60 Ancona 86 Casen

9 Aosta 35 Savona 61 Maizera 87 Catanzaro
10 Varese 36 Genova 62 Adeigeno 88 Reggio Calabria
11 Como 37 La Spezia 63 \liter 89 Crotone
12 Sondrio 38 Piacenza 64 Rieti 90 Vibo Valentia
13 Milano 39 Parma 65 Roma 91 Trapani

14 Bergamo 40 Reggio Emilia 66 Latin 92 Palermo

15 Brescia 41 Modena 67 Frose 93 Messina

16 Pavia 42 Bologna 68 L'Agu 94 Agrigento

17 Cremona 43 Ferrara 69 Teram 95 Caltanissetta
18 Mantova 44 Ravenna 70 Resca 96 Enna

19 Lecco 45 Forli-Cesena 71 Chieti 97 Catania
20 Lodi 46 Rimini 72 Canijasso 98 Ragusa
21 Bolzano-Bozen 47 Massa Carrara 73 isern 99 Siracusa
22 Trento 48 Lucca 74 Caser 100 Sassari
23 Verona 49 Pistoia 75 Bamew 101 Nuoro
24 Vicenza 50 Firenze 76 Napol 102 Cagliari
25 Belluno 51 Livorno 77 Aval 103 Oristano
26 Treviso 52 Pisa 78 Sater
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