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Abstract

Existing indices measuring the spatial distributioiheconomic activity such as the Krugman
Specialisation Index, the Hirschmann-Herfindahleinénd the Ellison-Glaeser index typically do
not take into account the spatial structure of da&.In this paper, we first consider traditional
measures of geographical concentration, and subs#yuextend the analysis to take spatial
dependence into account. Using data for Italy far years 1991 and 2001, we apply exploratory
spatial data analysis to identify sectoral locapiatterns in both the manufacturing industry ad wel
as in services. We find that large differences gitam the geographical concentration of production
across sectors. The results of the exploratoryiagdpdéta analysis reveal the existence of well-
defined clusters of economic activities.
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1. Introduction

Agglomeration economies play an important role xplaining regional development, regional
growth and industrial location. New Economic Gepgmatheories have substantially contributed to
stimulate therevival of interest in the empirical description and i taxplanation of industrial
patterns of agglomeration (Krugman, 1991). Thisepagms to take this literature a step further.
We investigate spatial patterns in the distributitb@conomic activities paying explicit attentian t
spatial dependencies that may arise among tedfitonits and that have hitherto been largely
neglected.

The literature on geographic concentration of itdes and agglomeration at least goes back
to Marshall (1890). A number of forces — also nefdrto aslocalization economies — make it
advantageous for firms in the same industry totkda close proximity. Geographical proximity
eases communication, facilitates technologicall®prs between firms in the same industry,
induces efficient provision of intermediate inpatsa lower cost, and allows firms to share a larger
market for inputs and outputs, in particular a loskilled labour pool. Next to localization
economies, there are other types of forces, alsmvknasurbanization economies, which drive
firms of different industries to locate close toeoanother (Jacobs, 1969). This phenomenon has
been often observed at the level of urban agglaimesa The sources of urbanization economies
are rather diverse, but in general comparabledmttes that generate localization economies.

A number of studies investigated the geographicgadsion in the manufacturing sector in
the US (Ellison and Glaeser, 1997; Kim, 1995 an@l9lHanson, 1998). Midelfart-Knarvigt al.
(2004) have largely discussed the changes thatmctin Europe in recent decadds. Europe, we
find also a number of studies considering spatalcentration at a sub-national level. Maurel and
Sédillot (1999) offer an empirical investigation tfie geographic concentration of French
industries. Alonso-Villaet al. (2004) observe the existence of a major geograggmcentration in
a number of high-tech industries in Spain. Thiglgtalso shows that the higher the technological
level of the industry, the higher the agglomeratibexperiences. Braunerhjelm and Johansson
(2003) examine the spatial concentration of Swegislduction in the manufacturing and service
industries. Most concentration measures fail tosimaT the space in which a particular industry is
located. Spatial dependence in the distributioreadnomic activities in Catalonia is taken into
account in Ruiz-Valenzuelet al. (2007). Guillain and Le Gallo (2006) suggest a hudoblogy

allowing the measurement of the degree of spatiglomeration and the identification of location

! Unlike localization economies, which emerge whiem number of firms in the same industry in a cartai
area increases, urbanization economies are a dunaticity size.

2 For a comprehensive survey of studies on geogragmcentration in Europe see Combes and Overman
(2004).



patterns. They applied this approach to the Pada and observed that traditional measures of
geographical concentration and methodologies tleabunt for spatial dependence need to be
considered jointly, in that they provide differeahd complementary information about the

concentration of the various sectdrs.

In our application, we investigate the spatialriisttion of economic activities in Italy in the
manufacturing industry and services. ltaly servegiably as a particularly good case-study to
measure the extent to which economic activitiesl tencluster in space. First, Italy possesses a
peculiar industrial structure characterised by aalbmumber of densely populated industrial
clusters, opposed to a wide set of areas where sonpdoyment can still be found. A second
important advantage comes from the richness otlataset, which allows us to measure geographic
concentration across a very large number of regiand for a large set of industry sectors. More
specifically, we rely on a large dataset containimglustry and employment data for 23
manufacturing industries and 17 service sectorghimyears 1991 and 2001.

Building on the work in Guillain and Le Gallo (200én the Paris area, this study takes their
approach a step further along two dimensions. ,Rirstperform the analysis on the entire national
economy using unique detailed data at a geogrdpdsoaell as a sectoral level. We thus go beyond
the analysis of a specific region and simultangogsinsider the manufacturing as well as the
service sector. In addition, we improve the appngaroposed by Guillain and Le Gallo (2006) by
taking into account the size distribution of firmeben looking at the geographical concentration of
economic activities.

The paper is structured as follows. Section 2 mtssand characterizes the data. Section 3
analyzes agglomeration of manufacturing and serindestries in Italy. Section 4 extends the
analysis to account for spatial dependence, whetk blobal and local spatial dependence are

considered. Section 5 concludes.

2. Description of the data

Our analysis rests on a large dataset containitayatathe number of employees and the number of
plants in Italy for the years 1991 and 2001. Thhugiry is defined at the NACE 2-digit sector level,
and the data refer to 24 manufacturing sectorsuiing construction) and 17 service sectofhe

Italian National Statistical Office (ISTAT) runs rc®us surveys on the industry and the service

% Some other authors employ a rather different amgrpwhich is not based on the standard conceotrati
measures, but aims at studying the spatial clugtef activities in a continuous space. Such anaaah was
introduced by Arbia and Espa (1996) and subsequengbloited by, amongst others, Marcon and Puech
(2003) for France, Quah and Simpson (2003) and monaand Overman (2005) for the clustering of
industries in the UK and by Arbkt al. (2007) for the co-agglomeration of high-tech indiestin Italy.

* See the Appendix for a complete list of the sectocluded in the dataset.



sectors on regular decennial intervals. The datasetides very detailed information both at a
geographic (around 8,100 Italian municipalities)d amdustrial level (up to 3-digit NACE
industries) related to the number of plants andrileber of workers of all Italian firn?s. Our
dataset presents a further advantage. Contraryost of the previous studies investigating the
geographical concentration of economic activitieigon and Glaeser, 1997; Maurel and Sédillot,
1999) there is no problem of withheld data in ample.

For our analyses, we employ data measured at e ¢¢ functional regions. A functional
region is a territorial unit that is defined andsdified by looking at patterns of spatial inte@ator
spatial organization, and in which there is an alaroherence to the structure and dynamics of
political, economic, and social organization. Thse wf administrative units would be problematic
for two major reasons: first, administrative boutiel are static and usually resulted from
historical, political, and social events; seconthremic clusters and polarisations oftentimes exist
at spatial scales that go beyond the traditionatinidtrative boundaries. In Italy the concept of
functional regions has been used to identify adargmber of Local Labour Market Areas, known
as Local Labour Systems. The Local Labour Systdrh$q) are aggregations of two or more
contiguous municipalities identified on the basistte self-containment of the daily commuting
flows between the place of residence and the maeerk. In practice, an area can be considered a
local labour system when there is evidence of aeomation of residential activities (such as most
individual and family consumption), of work actié$ (such as expenses for production and
distribution) as well as of those social relatidhat are created within jtThe Italian National
Statistical Office updates the number of the LL&srg ten years. For the sake of comparability, we
consider in our analysis the territorial subdiwsiof Italy in LLSs according to the 2001

classification and we apply it also for data of 199

3. Geographic concentration of economic activitiein Italy
To measure the extent to which an industry is ggaiyjcally concentrated we follow the approach

proposed by Ellison and Glaeser (1997). The adgastaf this approach are twofold. First, it

® Starting from a dataset at the municipal level,aggregate the data into larger administrativesuftitore
specifically, NUTS3 and NUTS2 regions) and intodtional regions (local labour market areas, or LL8JA
Results for the NUTS regions are available fromat#hors upon request.

® The European Commission has recently recognizedcémtral role of the LLSs. Following a period of
negotiation between the European Authorities arel Italian Government the LLSs have become the
territorial units used by the EU to identify theeas eligible under the Objective 2 in the Northeemd Central
regions of Italy for the 2000—-2006 programming peér{Commission Decision 2000/530/EC of the 27 July
2000).

" The 955 local systems originally identified in 198ere reduced to 784 in 1991 and further to 68B0IL..



builds on a rigorous statistical model in which imation of random distribution of economic
activities across the spatial units is taken asrechmark. Second, the index is able to corredtier
fact that in industries consisting of few relativérge plants, industry concentration may appear t
be higher than it is in reality. For a country likaly, where the industrial structure is charazta

by a small number of large plants (for example, Flid Turin) and a large number of firms of
small and medium size, a measure providing progght to these two extreme cases is relevant.
Ellison and Glaeser (1997) propose the followirggistic to measure geographical concentration,

denoted by :°

— @)

Under the null hypothesis of random localizationhaf plants, the expected value of the measure is
zero, with any positive value of the index intetpce as evidence of localization. Testing the
statistical significance of the index indicates thee a sector’s distribution of activity across
locations is significantly concentrated or dispdrie a statistical senSeThe proposed index has
three desirable properties: [i] it does not taketloa value of zero if employment is uniformly
spread across space (as is the case with mose dfatlitional indicators) “[...] ... but instead if
employment is only as concentrated as it would»peeted to be if the plants in the industry had
chosen locations by throwing darts at a map”;thig index is comparable across industries in which
the size distribution of firms differs; [iii] it &ws meaningful comparisons regardless of diffeesnc
in the level of geographic aggregation at which leyyment data for the respective industries are
available (Ellison and Glaeser, 1997: p. 890 an8Q®). Although the index provides us with a
useful description of agglomeration, it is inhehgmt-spatial. Every region is treated as an isdlate

island, and its position in space relative to ottegions is not taken into account. In what follows

8 For details on the derivation of the measure efygaphical concentration, see Ellison and Glaekg97).
° As shown in Ellison and Glaeser (1997) and Maarel Sédillot (1999), the variance of the estimatuter
the null hypothesis of no spilloveys=0 is given by:

N 2(1-H)? M M M 2 N M M M 2

Var(yEG) :(]-(Z:—M)z H* (Zizl)gz B 22i=1)§3 + (Zi:l)gz) j _Zj=lzj4(2i=1)§2_42i=1xi3+ S(Zi=1xi 2) j
-X%)

The result can be used to perform-test comparing the value of the index with twitsestandard deviation,

which, under the assumption of normality, is a t#ghe 5% significance level. Significant valuéshe test

indicate that the observed degree of concentratéuiates significantly from a situation of randooedtion

of the firms.



we analyze the geographical concentration in theuf@turing and service sectors in ltaly for the
years 1991 and 2001.

The concentration of 2-digit manufacturing and service industriesin Italy
We computed the indey,, for each of the 2-digit manufacturing and seniicgustries in our

dataset® Previous studies have observed that the scalbeoferritorial units may influence the
degree to which industries are found to be conatadr (Ellison and Glaeser, 1997; Maurel and
Sedillot, 1999; Lafourcade and Mion, 2007; Aleckeal., 2006).Table 1 illustrates the average

value of y; in the manufacturing and service sectors for teary 1991 and 2001. The results

show that there is a strong tendency of the indérdrease at the higher level of aggregation ef th
territorial units.A reason for this may be spatial autocorrelatiotwken local labour systems,
which the index is not able to capture at the logeographical level because of itssjaatial”
property discussed aboveEhus, computing the Ellison and Glaeser indexlagher level of spatial
aggregation will partly internalize positive spatatocorrelation, leading to a higher concentratio
Notice that this result is in contrast with the ioeis findings on the relationships between other

measures of concentration and the problem of ¢sakeArbia, 1989).
[Table 1 about here]

As a first observation, we note that whereas mantufang has been spreading out, service activities
have become increasingly clustered. A potentialamgtion is falling transport costs. Due to their
non-tradable nature, services have traditionallseag out. The drop in transport costs is how
allowing them to agglomerate. Manufacturing, howeafready became highly concentrated during
the last centuries (Kim, 1995; Glaeser, 1998); e recent fall in transport costs has been
weakening the benefits from agglomeration, leadimagnufacturing activity to spread out. The
different concentration patterns across manufatjudnd service sectors may also be due to
technological changes. Carlino (1985), for instamcgues that the slicing up of the value chaia int
different stages has allowed manufacturing firmeetocate certain activities to less dense areas. A
for the rising concentration of services in citibggh-tech services are experiencing an increasing
need to be close to specialized workers. Servicsactivities concentrate in large cities because
large home markets make it possible to both ecormron the cost of moving people and to

achieve economies of scale. Moreover, while in 1884 concentration in the service sector is

19 Information on the values of the index for the gbete set of sectors is available from the authumsn
request.



lower than in the manufacturing sector for all éhtevels of spatial aggregation, a different patter
is observed in 2001.

We now turn to the geographical concentration e&f #» most localized-g8igit industries
across LLSs which are discussed in Table 2. Asdiali step, we are interested in analyzing how
industrial agglomeration evolved throughout theiqguer Among the 15 most localized industries,
only the Tobacco Industry, Manufacture of Non-Metal Products, and Manufacture of Other Non-
Metallic Mineral Products are not among the most concentrated industribstim years. In all other
cases, the same industries appear to be amongasteconcentrated both in 1991 and in 2001. The
stability in concentration level observed in madsiidn industries is a pattern also found in other
countries (Dumaist al., 2002, for the US; Devereux al., 2004, for the UK; Alonso-Villaget al.,
2004, for Spain). Among the most concentrated itrtassis theManufacture of Motor Vehicles,
although the degree of concentration has noticedelglined in the 1990s. The result is not
surprising, considering that the larger part of pheduction of motor vehicles in Italy is carried b
one single firm (FIAT) which concentrates its aitivin a small number of plants (i.e. Turin in
Piemonte, Termini Imerese in Sicily and Melfi in #licata)’’ Considering the sectors with the
highest degree of concentration, we can identify distinct groups of industries; both groups are
characterized by the strong presence of firms dalisamd medium size. The first group includes a
number of high-tech industries such Manufacture of Office Machinery and Computers,
Manufacture of Chemicals, Manufacture of Radio, Television, and Communication Equipment. As
pointed out in Maggioni (2002), Italian higlhch clusters are somehow different from the ones
existing in other countries. In general, small anedium-sized firms that are characterized by a
lower level of technology adoption compose théma second group, we find traditional activities
in which the weight of small and medium-sized gorises is also very high, such lanufacture
of Textile and Tanning and Dressing of Leather. These are industries operating in a well-defined
area of the country: the so-called “Third Ital{”In a number of sectors where small firms
predominated, groups of firms which are clustemggbther in specific regions seemed to be able to
grow rapidly, to develop niches in export marketd to offer new employment opportunities.

Among the service industrieResearch and Development, Computer and Related Activities
and Insurance and Pension Funding show the highest level of concentration. Differdéram

manufacturing, these industries tend to conceniratgense urban areas, where a pool of high

" However, in the last years, thanks to the findranial fiscal incentives available to the Objectlveegions,
FIAT has decentralized part of its production ia #outhern regions of Italy.

2 The concept of the Third Italy was introducedtie tate 1970s. At that time, it became apparertlitte

economic progress was realized in the South (Settahd, and that the traditionally rich Northwe@tirst
Italy) was facing a deep crisis, while in contridmgt Northeast and centre of Italy showed fast gnowt



qualified workers is available, and where the hights associated with the services offered may be

divided among a longer number of potential cust@mer

[Tables 2 about here]

4. Spatial dependencies in the distribution of ecamic activities in Italy

Glaobal spatial dependence

The concentration index employed so far providesfulanformation about the extent to which

industries in Italy are concentrated in a limitednier of areas, but does not take into consideratio
whether those areas are close together or far .afavd industries may appear equally

geographically concentrated, while one is locatethio neighbouring regions, and the other splits
between the northern and the southern part of dumtey. Every region is treated as an isolated
island, and its position in space relative to ottegjions is not taken into account. As such, It sti

suffers from the same shortcoming as previous @sdaf geographical concentration (Arbia, 2001).

Traditional measures of concentration, including Bilison and Glaeser index, are inherently
a-spatial. As a result, the same degree of corat@onir can be compatible with very different
localization schemes. Alternatively, as propose@iipia (2001), one can derive a composite index
in which both a-spatial measures of concentratind spatial measures — able to discriminate
between geographical patterns — are simultaneatmhgidered. A number of empirical studies
explicitly consider the relative position of thegiens in the space. Midelfart-Knarvét al. (2004)
propose an index ofpatial separation that takes into account distances between location
Lafourcade and Mion (2007) quantify the degree ophtisl agglomeration in the Italian
manufacturing industries using a measure of spatjglomeration where proximity is expressed in
terms of minimum road distances among pairs of ionat A technique that falls within the range
of Exploratory Spatial Data Analysis (ESDA) is eomy#d in Guillain and Le Gallo (2006) to some
French data related to Paris and to its surroursdimgrder to investigate the employment location
patterns of manufacturing and services sectors.

Once we recognize that regions are not isolatexhdld, we may be interested in using a
measure able to take into account spatial autdedime among geographical units. Spatial
autocorrelation is present when the values of aréakle observed at nearby locations are more
similar than those observed in locations that ae dpart. More precisely, positive spatial
autocorrelation occurs when high or low values eh#able tend to cluster together in space and

negative spatial autocorrelation when high valuessarrounded by low values and vice-versa.



The literature has provided a number of indicatorglistinguish amongst various cases of
spatial dependence, like the Morah’sdex of spatial autocorrelation (Moran, 1950) dmel Getis
and Ord statistics of local spatial associationti&Gand Ord, 1992). We use the former in this
paper.

In what follows we will rely on a measure of contation which considers explicitly the
relative position of the areas over the space. gdiet of departure is the commonly used measure
of regional industrial concentration termed “LooatiQuotient” (LQ) and defined in Kim (1995)

as®

LQS’i _ es,i /Zies,i

) Zses,i/zizses’i (2)

In Equation (2) the numerator measures the shaeenpfoyment in secta@in regioni with respect
to the total employment in Italy in sectgrand the denominator is the share of total empéatrin
regioni with respect to the total employment in Italy.

The Moran’sl coefficients of spatial autocorrelation are thétamed by using the Location
Quotient relative to each sector and each locatienthe basis for computations. To allow
comparisons between different regions, the Mordnteefficients are expressed in standardized

scores. Formally, for each variable of interest, Moran’sl equals:

| = i=1 j=1 3)

where N is the total number of observationg,and x; are the observed values of the location
quotient as defined in expression (2) for the loceti andj (with meanX), and the first term is a
scaling constant. This statistic compares the vafuge continuous variable at any location with the
value of the same variable at surrounding locatidie spatial structure of the data is formally
expressed in a spatial weight matihk (Cressie, 1991; Anselin, 1988) with generic eletnien

(with i # j).* In the rest of the paper we will employ a weighatrix defined by a first-order

3 The Location Quotient is frequently adopted by liadian Statistical Office as a measure of geobi@p
concentration in its official reports. For an attative methodology to detect spatial patterns ia th
distribution of the Italian manufacturing indussge Lafourcade and Mion (2007).

14 By convention, the diagonal elements of the weighatrix are set to zero.



contiguity, such thatv; = 1 if regioni andj are neighbours ana; = 0 otherwisé? The results of
the Moran’sl statistics of the 15 more agglomerated industnd®991 and 2001 are listed in Tables
3. A first remarkable feature is that over the gearith the exception of few sectors, the 15 highes
positions in the ranking have been occupied bystme industries. A feature that is very similar to
what we have found before using the measure propbgeEllison and Glaeser. Considering the
manufacturing sector, a first observation is thatgyns of spatial dependence tend to emerge in
traditional sectors characterized by the use ofcbthnologies likeTanning of Dressing of
Leather, Manufacture of Textile, and Manufacture of Metal Products. Traditionally, these are
sectors in which operate firms of small and mediira kcalized in well-defined industrial clusters
in the Northern and Central part of the country {EEnfRomagna, Tuscany and MarcH).

The above discussions demonstrate that the de§moentration varies across sectors and
that a similar degree of geographical concentrafas indicated by the EG index) may be
associated to different degrees of spatial deparedéas indicated by Moranlsstatistic). As a
further step, we can jointly consider the resultsdpced by the Ellison and Glaeser measure of
geographical concentration and the Morah’'measure of spatial dependence described above.
Similarly to Guillain and Le Gallo (2006) and Arl{2001), we can identify three different patterns
in the distribution of economic activities whergher or both geographical concentration and
spatial dependence occur: (i) high concentratioro& $patial dependence, (ii) high concentration
& high spatial dependence, (iii) low concentratiomig§h spatial dependence.

We find three sectors in which high concentratiod a low degree of spatial dependence co-
exist. This means that these industries concentinafe activity in a small number of areas that are
not close to each other. These Btanufacture of Motor Vehicle, Manufacture of Office Machinery
and Manufacture of Chemicals. These are sectors with firms in which economiescale may be
reached only by increasing their plant size andcentrating the production in a small number of
locations (for example, motor vehicle industry inrifuand the chemicals industry in the region
Lazio). However, during the 1990s the picture dliglthanges and we observe a decline in the
degree of spatial concentration of the sectors imead above. One possible explanation is that due
to a number of financial and fiscal incentives tomote the economic development of lagging

regions in Italy, these industries have decidedeiwentralize their activities.

!> We checked for the robustness of the results tegdn the paper which are based on the use aka fi
order contiguity matrix. More specifically, we rejted the exercise using spatial weights matricesdan
the inverse distance and the squared of the invdisance between pairs of locations (with différen
threshold levels). The results are comparable amdaailable from the authors upon request.

® However, we observe that the spatial pattern @sehsector tend to be stronger at the lower leveLS
than — for instance — at the level of NUTS3 regidRsesults for NUTS2 and NUTS3 regions are available
from the authors upon request.



Only two industriesTanning and Dressing of Leather andManufacture of Textile are highly
concentrated and at the same time strongly agghterr Concentration may occur because these
are sectors that in Italy are traditionally locabedvell-defined administrative areas (Marche tog t
leather industry and Toscana for the textile). & then consider that production in these sectors
takes place over a number of industrial distriotg &ire close to each other, we may explain why we
observe also a high level of spatial dependence.pid¢ture is similar in both years, reinforcing the
belief that we are facing episodes of territoriadustrial success that are not temporary. This is a
feature that reinforces the central role playedtiy industrial districts in Italy on promoting
regional economic development and high standargsaafuctivity.

In the last group we find those industries for vhibe distribution of employment is rather
spread over the country, although similar valuesl t® cluster together. A remarkable feature that
emerges is that the majority of industries in tiisup are service©ther Wholesale, Hotels and

Restaurants, andReal Estate Activities represent the three extreme cases.

[Table 3 about here]

Local spatial patternsin the distribution of economic activitiesin Italy.

The traditional Moran’s measure of spatial autocorrelation that we usefdrsis a global measure.

It captures the overall spatial pattern in the datd summarizes it in a single statistic. When
studying the spatial distribution of productionigity in space, it may be the case that there is
significant autocorrelation only for a subset dafioms. A positive measure of global autocorrelation
captures the existence of both high-value clusgeend low-value clustering, while a negative
autocorrelation captures the juxtaposition of highies next to low-values. In other words, only
one dominant type of autocorrelation can be detiecte two structures, such as high-value
clustering and low-value clustering, coexist, Mdsanhcannot distinguish them (Zhang and Lin,
2007). In contrast, local indicators of spatialagsstion (or LISA) are specifically designed todin
evidence of local spatial patterns in the empirdzth. These indicators allow for the decomposition
of global indicator, such as Morarl’'sinto the contribution of each individual obsergat(Anselin,
1995). LISA, when coupled with other exploratoryatipl data-analysis tools such as Morah’s
scatter plot, is able to detect local spatial assions, such as high-value clusters, low-value
clusters, and negative autocorrelations. In whiétes, we measure local spatial dependence using
the local version of the Moranlsstatistic described before. The local Moranyéelds a measure of
spatial autocorrelation for each individual locatend is designed to test whether the distributifon

values around that specific location deviates figpatial randomness. Local indicators of spatial

10



association can be used for the detection of sagmif local spatial clusters (also called “hot
spots”) as well as for diagnostics of local inslié significant outliers and spatial regim&sThe

local Moran statistic for an observatibis defined as (Anselin, 1995):
Ii:zizj'¢ivvljzi (4)

For ease of interpretation, the weightsare row standardized and by conventgr= 0. As before,
the spatial ordering is defined using a first-ordentiguity matrix between functional areas. The
local Moran's | coefficients are obtained by using the Locationotiants as the basis for
computations. We illustrate the results using doggaphic representation — the local Morah's
significance map — in which the significant valugsthe local Moran are classified as: HH for
locations with high levels of the location quotidat a specific sector surrounded by regions with
high levels of the location quotients; LL for lowats with low levels surrounded by locations
where the location quotients are also low; HL focdtions with high values surrounded by
locations with low values, and LH for locations kwlbw values surrounded by locations with high
values. While the first two typologies (namely HRdal L) suggest clustering of similar values, the
last two situations (HL and LH) capture the preseatregional outliers in the spatial distribution
of economic activities. In what follows, we commemt the results for the following sectors:
Manufacture of Textile, Tanning and Dressing of Leather, Manufacture of Radio, Televison and
Communication Equipments, Manufacture of Medical, Precision and Optical Instruments and
Research and Development.'® Figures 1-5 illustrate the results. In each mhp, figure on the left
displays the spatial distribution of the locatiarotients — as defined in equation (2) — in theémsc
listed above, while the figure on the right pldie tocal Moran’d significance map. It is interesting
to consider the two maps jointly in order to fullpderstand the value of the use of local indicators
In fact, a pure inspection of the spatial patteshthe location quotients is not able to captue th
existence of production clusters. Once we insgeetiacal Moran significance map we can easily
identify significant industrial local clusters. Vilad that, in most cases, these clusters correspmnd
some of the industrial districts identified in ltaby the National Statistical Office. We strongly
believe that such an approach is very useful foallpolicy authorities interested in identifyingwe
industrial clusters and in testing the performaotpre-existing industrial districts. In the fitsto

sectors -Manufacture of Textile and Tanning and Dressing of Leather — we find mostly firms of

" Amongst others, we find applications of local mators of spatial association for the analysis hef t
distribution of regional income and structural fenid Europe (Dall’Erba, 2005), and for the studylaxfal
agglomeration patterns in Paris and its surrourgd{@uillain and Le Gallo, 2006).

'8 The results for the other sectors are availaloimfthe authors upon request.
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small and medium size belonging to the traditiomainufacturing sectd?. In both sectors the
production tends to be organized in industrial riist® Within the same district, companies
establish close relationships which contributehi ¢reation of the competitive success: on the one
hand strong competition stimulates product inn@rgtion the other hand, proximity and a high
level of specialization allow for a continuous tsarission of knowledge. This produces not only a
high level of flexibility, but also enables the eomnies of scale typically found in large companies
to be achieved through productive integration. $betorManufacture of Textile concentrates in the
centre-north of Italy, mostly in the areas of BielCarpi and Prato. Biella is a major world cewfre
the wool industry since the early 19th century, #rid further specialised in the mechanic-textile
sector. The Prato wool district has a traditionirdpback to the Middle Ages. ThEanning and
Dressing of Leather industry exhibits a strong tendency to cluster@aemall number of territorial
units, in particular in the regions Tuscany and dhtar A cluster in this industry is also present in

the south of Italy in the footwear industrial distrof Casarano (in the region Apulia).
[Figures 1 and 2 about here]

The second group of industriedianufacture of Radio, Television and Communication Equipment

and Manufacture of Medical Precision and Optical Instruments — consists of a variety of firms of
different sizes which adopt technologically sophated production systems. We find evidence of a
significant cluster in the sectbdtanufacture of Radio, Television and Communication Equipment in

the area surrounding Rome. In the eastern zorteedfity (the Tiburtina area) prominent aerospace
industries are present as well as small and mediaad enterprises. Moreover, a high
concentration of company service providers andpttesence of centres of excellence such as the
Castel Romano technological centre, the Tiburtaaihhological centre, the Audiovisual centre and
the Information and Communication Technologies eentnake the province of Rome to play a
leading role in Italy in the high-tech sector. Fig highlights the presence of an outlier cluster
the south of Italy, in the region Sicily. This fettechnological district of Catania. The origintioé
Catania Technological District is closely linked tbe history of a leading company in
semiconductor solutions for microelectronic applimas. The Catania area hosts nowadays a

number of multinational giants in the telecommun@atsector (such as Nokia, IBM, and

Y The traditional sectors consist of the low-techggl manufacturing and the medium-low technology
manufacturing.

?n ltaly, the district model consists of a higmcentration of small and medium-sized firms, spid in
the production of a specific item and grouped tbgetn the same territorial area. For additionédimation

on industrial districts in Italy and for an ovemwieof their history and main production activitiesge
www.distretti.org.
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Telespazio). Moreover, alongside these large compara number of well established local
companies, as well as relatively new ones, havengpup and thrived in the district’s fertile ground
in the satellite telecommunications, ophthalmic goithrmaceutical products, and precision

engineering.

[Figure 3 about here]

The production in theManufacture of Medical, Precision and Optical Instruments is highly
clustered in Northern ltaly, in the region Venelbe extension of this sector coincides with that of
the Province of Belluno. The District specialisesall sorts of eyewear products. The evolution of
the spectacle district in Belluno offers an intéres history. It evolved from a system in which
small and large firms operate together to a systdw@re the production is concentrated in a small
number of large firms. Until the first half of tH©90s the stable growth in this sector has been
determined by the development of a numbeladde industrial groups and the growth of smaller
manufacturers. In the 1990s the district develognrandel drastically changed. Without the
advantages deriving from the repeated devaluatfotihe Italian currency, the larger firms were
forced to select their sub-contractor more strjclyd in some cases to move less specialized stages
of the production to countries where the cost efldbour was lower. As a consequence “[...] the
gap between large and small firms widened. The éorrontinued their rapid growth, absorbing the
most qualified human resources from the local labmarket. In contrast, the latter not only
suffered a contraction in orders, but also witnéseea gradual deterioration of external economies,
regarding inter-firm relations, human capital, $&&g, collective goods and state institutions” @or
and Grandinetti, 2001, p. 193).

[Figure 4 about here]

Figure 5 illustrates the spatial distribution o flecation quotients and the resulting local Mosdn’
significance map in the sectBesearch and Development. A long-standing weakness of the Italian
science system is the low level of investments &Ractivities, compared with the position of the
country's economic system among those of the makistrialized nations. A major objective of
research policies is to shift the balance betweehlip and private effort in scientific and
technological research. Indeed, while the pubkestiment in R&D is comparable with that in other
industrialized countries, the private expenditura cesearch is relatively low (European
Commission, 2006). A successful attempt to fill gz between private and public investments in

R&D is constituted by the High-Tech Network projétinched in the region Emilia Romagna. By
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looking at the figure on the left in Figure 5, viedf a significant cluster of employment in the R&D
sector in the local labour system of Bologna. Tditg is indeed a leader in the Emilia Romagna
High-Tech Network, with more than twenty industniasearch laboratories, about ten innovation
centres and three innovation parks. A second clisteerges in the region Lazio, which is the
ltalian region with the highest expenditure in R&Dterms of GDP! The region Lazio is a pole of
excellence of advanced scientific and technologieaéarch in Italy, due to the extensive network
in the area of public and private research unitiessnd centres, due also to the presence here of
the largest national companies operating in thesgparce sector and to a well-established network
of small and medium-sized companies in the sedee (our discussion for thdanufacture of
Radio, Television and Communication Equipment sector). The local Moran’s significance map
reveals the presence of two local clusters, ifldhal labour system of Trento (in the north-east pa
of Italy) and in the local labour system of Polie@nd Pisticci in the southern region of Basilicata
where a number of public research centres aredddbr example, those belonging to the ENEA —
the Italian National Agency for New Technologiesgekgy and the Environment — and to the CNR,

the Italian National Research Council).

[Figure 5 about here]

5. Conclusions

In this paper we contribute to the empirical litara on the spatial distribution of economic
activities by taking spatial dependence amongttetai units explicitly into account. Using data fo
Italy, we apply an approach that considers simelbaisly geographical concentration and spatial
dependence to characterize the spatial distributbrindustries. We look at manufacturing
industries, as well services. We observe that lad@éerences prevail in the geographical
concentration of production across sectors. Ini@ddr, we observe that, in the period under study,
concentration has substantially declined in theufeaturing industry, while service industries have
become increasingly concentrated. In the manufacfsector, the industries that show up as being
the most concentrated are those belonging to Huitibnal sectors and the high-tech industries.
Among the service industrieResearch and Development and Insurance and Pension Funding
show the highest level of concentratiétowever, the results provided by the Ellison andeSer
index of geographical concentration do not considderspatial structure inherent in the data. Hence,

we investigate the spatial patterns in the distrdouof economic activities in Italy, taking exptly

2! Source: Eurostat, Regional Statistics. Availabletep://ec.europa.eu/eurostat.
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into account spatial dependencies, both at theaglabd at the local level. We compute Location
Quotients to measure the concentration in the mtimluin each sector and in each location in Italy
and then we use this measures as the basis forutimggvioran’sl measures of global and local
spatial autocorrelation. In particular, local measuof spatial autocorrelation revealed us the
presence of well defined clusters of economic &cts/ (for example, in the textile industry, and in
research and development). Industrial clusterdatlacal level are considered one of the main
engines of regional development.

A number of aspects were not taken into considardti the present work and remain the
subject of future development. thight be interesting to study the distribution efonomic
activities in Italy at a lower level of sectoralgaggation. For some sectors it has been foundathat
lower level of aggregation is more suitable to detpisodes of spatial clustering (Lafourcade and
Mion, 2007). Another interesting topic would beitwestigate in more depth the forces that can
explain the observed patterns of agglomerationmFaomeasurement perspective, we follow the
tradition initiated by Arbia (2001) in which the afal characteristics of concentration are
invstigated by simultaneously considering the atapa&haracteristics and a spatial concentration
index. However, recent developments suggest thest ossible to consider both characteristics
simultaneously in one single summary index as iindicated by Arbia and Piras (2007). This

represents a further point of departure for futigeelopments in this field.
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Tables and Figures

Table 1.Average values of Ellison-Glaeser indgxs) in 1991 and 2001 at different levels of

spatial aggregation

LLSs NUTS3 (provinces) NUTS2 (regions)
1991 2001 1991 2001 1991 2001
manufacturing 0.024 0.015 0.027 0.023 0.042 0.041
service 0.018 0.024 0.018 0.037 0.020 0.034
Table 2.Ellison-Glaeser indexyés) for 15 most concentrated industries in 1991 &b@fl2
i Technological Knowledge Yeo Rank Yeo Rank
2-digit sector intensity®  intensive’ 1991 1991 2001 2001
34 Manufacture of motor vehicles medium-high no 48.1 1 0.061 3
30 Manufacture of office machinery and high no 0.131 2 ) i
computers
61 Water transport - yes 0.087 3 0.072
66 Insurance and pension funding - yes 0.063 4 0.07 1
73 Research and development high yes 0.047 5 0.0267
o4 ~ Manufacture of chemicals and medium-high  no 0034 6 0028 6
chemical products
32 Manufac.ture' of radio, television and high no 0.029 7 0.021 9
communications
17 Manufacture of textiles low no 0.029 8 0.034 4
22 Publishing, printing and reproduction low no 0.026 - -
19 Tanning and dressing of leather low no 0.026 10 0.034 5
72 Computer and related activities high yes 0.016 1 1 0.022 8
27 Manufacture of basic metals medium-low no 0.015 12 0.016 11
23 Manufacture of coke, refined medium-low no 0.014 13 i i
petroleum products
36 Manufacture of furniture medium-low no 0.013 14 0.016 13
g7~ Manufacture of other transport medium-high no 0013 15 0014 15
equipment
22 Pubhshmg. printing, and low no i i 0.016 10
reproduction
16 Manufacture of tobacco products low no - - 0.016 12
26 Manufacture of other non-metallic medium-low no i i 0.015 14

mineral products

2

3 OECD classification for manufacturing industrie¥classification EUROSTAT
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Table 3.Moran’sl for 15 most spatially autocorrelated industried®91 and 2001

>_digit sector Technological Knowledge Moran’'s| Rank Moran’s| Rank
9 intensity®  intensivé® 1991 1991 2001 2001
52 Other wholesale - no 0.526 1 0.540 2
55 Hotels and restaurants - no 0.499 2 0.448 4
19 Tanning and dressing of leather low no 0.489 3 0.463 3
Manufacture of machinery and medium-high no 0.418 4 0.396 5
29 equipment
18 Manufacture of wearing apparel low no 0.408 5 0.352 7
70 Real estate activities - yes 0.391 6 0.619
45 Construction - no 0.381 7 - -
Manufacture of fabricated metal medium-low no 0.355 8 0.352 6
28  products
Sale, maintenance and repair of i no 0.303 9 0.304 9
50  motor vehicles
17 Manufacture of textiles low no 0.261 10 0.205 15
36 Manufacture of furniture medium-low no 0.254 11 0.260 10
Wholesale trade and commission i no 0.230 12 0317 8
51 trade
Ma_n. of_ medical, precision and high no 0224 13 0.956 11
33  optical instruments
Manufacture of electrical machinery medium-high no 0.196 14 i )
31 and apparatus
72 Computer and related activities high yes 0.184 5 1 0.206 14
71 Renting of machinery and equipment - yes - - 5.2 12
67 Activities auxiliary to financial i no i i 0.239 13

intermediation

4 OECD classification for manufacturing industried classification EUROSTAT
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Figure 1. Manufacture of Textile. Spatial distribution oktlocation quotient (left, in quartile) and
local Moran’sl significance map (right).

[ not significant
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I 0.06 - 0.41
I 0.41-5861

Figure 2. Tanning and dressing of leather. Spatial distrdsubf the location quotient (left, in
quartile) and local Moran’ssignificance map (right).
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Figure 3. Manufacture of radio, television and communicatémuipment. Spatial distribution of
the location quotient (left, in quartile) and lodabran’sl significance map (right).
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0.14-0.29
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Figure 4. Manufacture of medical, precision and optical iastents. Spatial distribution of the
location quotient (left, in quartile) and local Mor's| significance map (right).
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Figure 5. Research and Development. Spatial distributioth@flocation quotient (left) and local

Moran’s| significance map (right).

22



Appendix. List of 2-digit NACE industries in the sanple

Manufacturing

2-digit id sector
15 Manufacture of food products and beverages
16  Manufacture of tobacco products
17  Manufacture of textiles
18 Manufacture of wearing apparel
19 Tanning and dressing of leather
20 Manufacture of wood and of products of wood
21  Manufacture of pulp, paper and paper products
22 Publishing, printing and reproduction of recardeedia
23  Manufacture of coke, refined petroleum products
24 Manufacture of chemicals and chemical products
25  Manufacture of rubber and plastic products
26  Manufacture of other non-metallic mineral praduc
27  Manufacture of basic metals
28 Manufacture of fabricated metal products
29  Manufacture of machinery and equipment
30 Manufacture of office machinery and computers
31 Manufacture of electrical machinery
32  Manufacture of radio, television and communaati
33  Manufacture of medical, precision and opticatrimments
34  Manufacture of motor vehicles
35 Manufacture of other transport equipment
36  Manufacture of furniture
37 Recycling
45  Construction

23

Services
2-digit id sector
50 Sale, maintenance and repair of motor vehicles
51  Wholesale trade and commission trade
52  Other wholesale
55  Hotels and restaurants
60 Land transport; transport via pipelines
61  Water transport
62  Air transport
63  Supporting and auxiliary transport activities
64  Post and telecommunications
65 Financial intermediation, except insurance agson
66 Insurance and pension funding, except compulsengion
67  Activities auxiliary to financial intermediation
70 Real estate activities
71 Renting of machinery and equipment without ojpgra
72  Computer and related activities
73  Research and development
74  Other business activities






