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INTRODUCTION

Agglomeration economies play an important role in explaining regional development, regional growth and industrial location. New Economic Geography theories have substantially contributed to stimulate the revival of interest in the empirical description and explanation of industrial patterns of agglomeration (KRUGMAN, 1991; FUJITA and THISSE, 2009). A number of forces -also referred to as localization economies -make it advantageous for firms in the same industry to locate in close proximity (cf. MARSHALL, 1890). Geographical proximity eases communication, facilitates technological spillovers between firms in the same industry, induces efficient provision of intermediate inputs at a lower cost, and allows firms to share a larger market for inputs and outputs, in particular a local skilled labour pool.

In recent years, a great number of studies have analyzed the spatial distribution of economic activity in Europe. 1 We can distinguish between at least three generations of studies (cf. COMBES and OVERMAN, 2005). A first generation used Gini-type measures of geographical concentration where space and firm size are not taken into consideration (for example, KRUGMAN, 1991). A second generation (ELLISON and GLAESER, 1997; MAUREL and SEDILLOT, 1999; DEVEREUX et al., 2004) introduced measures that tend to control for the underlying structure of the industry and extends previous approaches to include establishment-size effects within industries. These first two types of measures are all based on the distribution of economic activity over discrete territorial units. A third generation of studies differs from the previous ones in that the proposed measure of agglomeration is calculated looking at plants as points in continuous space (ARBIA, 2001; DURANTON and OVERMAN, 2005; ARBIA et al., 2008). This approach has the advantage of avoiding aggregating information to the level of discrete spatial units, but it requires location data at the level of individual establishment within each industry, and such data are oftentimes not available, in particular at the national level. It has been therefore mostly applied to the study of industrial location at the sub-national level. ARBIA (2001) and, more recently, GUILLAIN and LE GALLO (2010) amongst others raised the point that traditional measures of geographical concentration do not offer any information on the location patterns, that is, where and how the agglomeration process takes place. There is the need to jointly consider the degree of spatial agglomeration of economic activity without ignoring the importance to identify location patterns, since they are complementary to each other. 2 This paper extends the approach taken in GUILLAIN and LE GALLO (2010) by also including firm size and contributes to the empirical literature on industrial location by proposing a novel approach to jointly assess industry location and density patterns in a discrete space, taking into consideration differences in the size distribution of firms. We investigate spatial patterns in the distribution of economic activities in Italy paying explicit attention to spatial dependencies that may arise among territorial units. Furthermore, in order to include establishment-size effects within each industry, we use the adjusted form of the location quotient proposed by O' DONOGHUE and GLEAVE (2004).

The proposed approach is used to analyse the spatial pattern of employment in Italy of 41 industries in the manufacturing and business service sectors (from now onwards simply referred to as service sectors). Italy represents an interesting case study for a number of reasons. First, the country has a peculiar industrial structure characterised by the presence of a small number of densely populated industrial clusters. Such clusters are oftentimes composed of industries of small size. A second important advantage comes from the richness of our dataset, which allows us to measure geographic concentration across a large Continuous space modelling would have been the optimal choice for dealing with the micro-foundations of agglomeration. However, to our knowledge, firm data at the microlevel encompassing the whole territory of Italy are not available, largely for reasons of confidentiality. For our empirical analysis, we have therefore focused on regionally aggregated data, focusing the analyses on a rather fine partition of Italy into 680 functional regions and covering a total of 41 industrial sectors at the NACE-2 level.

The paper is structured as follows. The next section presents and characterizes the data. We then analyze agglomeration of manufacturing and service industries in Italy. The subsequent section extends the analysis to account for spatial dependence, where both global and local spatial dependence are considered. And the paper concludes with a summary and reflection.

DESCRIPTION OF THE DATA

Our analysis rests on a large dataset containing data on the number of employees and the number of plants of all Italian firms in Italy for the years 1991 and 2001. The industry is defined at the NACE 2-digit sector level, and the data refer to 24 manufacturing sectors (including construction) and 17 service sectors. 3 The Italian National Statistical Office (ISTAT) runs on regular intervals census surveys on the industry and the service sectors.

The dataset provides detailed information both at a geographical (around 8,100 Italian municipalities) and industrial level (up to 3-digit NACE industries). 4 The choice of the level of industrial aggregation is very determining in observing concentration and spatial patterns, as well as the level of territorial aggregation. A recent meta-analysis reports that the level of regional aggregation is also highly relevant, especially for the strength with (DE GROOT et al., 2009). We therefore decided to focus our analyses on the distribution of employment to a level of industry aggregation at the NACE-2 level, giving ample space in the analyses to the effect of different partitions of the space to the spatial distribution of economic activity.

Employment is measured at the level of functional regions. A functional region is a territorial unit that is defined and classified by looking at patterns of spatial interaction or spatial organization, and in which there is an overall coherence to the structure and dynamics of political, economic, and social organization. We can therefore circumvent the use of administrative units which is attractive for two major reasons. First, administrative boundaries are static and are usually the resultant of historical, political, and social events.

Second, economic clusters and polarisations oftentimes exist at spatial scales that go beyond the traditional administrative boundaries, as in the case of the Italian Industrial Districts. In Italy the concept of functional regions has been used to identify a large number of Local Labour Market Areas, known as Local Labour Systems (LLSs), which are defined on the basis of minimum daily commuting patterns, so as to maximize the coincidence between residential and working areas. 5 The Italian National Statistical Office updates the number of the LLSs every ten years. For the sake of comparability, we consider in our analysis the territorial subdivision of Italy in LLSs according to the 2001 classification and we apply it also for data of 1991. 6 The Italian industrial structure is characterised by the presence of a large number of micro-firms, both in the manufacturing and in the service sectors. In 2001, about 80 per cent of Italian manufacturing firms in our dataset have less than 10 employees, while more than 90 per cent of firms in the service sector employ less than 10 workers. 

GEOGRAPHIC CONCENTRATION OF ECONOMIC ACTIVITIES IN ITALY

We first measure the geographical concentration of manufacturing and service sectors in Italy for the years 1991 and 2001 using the measure introduced by ELLISON and GLAESER (1997). This measure has two main advantages. First, it builds on a rigorous statistical model in which a situation of random distribution of economic activities across the spatial units is taken as a benchmark. Furthermore, the index corrects for the upward bias induced by the presence of industries consisting of few relatively large plants. The main disadvantage of the index is in its inherently a-spatial nature. Once the measure finds support to the fact that an industry is geographically concentrated, it does not give further information on whether concentration occurs across areas that are close together or far apart. This point was first raised by ARBIA (2001). Moreover, the index is not robust to variations in the size of the spatial unit (BERTINELLI and DECROP, 2005; DURANTON and OVERMAN, 2005).

The Ellison and Glaeser (EG) measure of geographical concentration is defined as follows: 7 ( )
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where 1 2 , ,..., N s s s are the share of an industry's employment in each of the N LLSs, The concentration of 2-digit manufacturing and service industries in Italy

We computed the EG index for each of the 2-digit manufacturing and service industries in our dataset. 10 Previous studies have observed that the scale of the territorial units may influence the degree to which industries are found to be concentrated (ELLISON and GLAESER, 1997; MAUREL and SEDILLOT, 1999; LAFOURCADE and MION, 2007; ALECKE et al., 2006). We find that there is a strong tendency of the index to increase at the higher level of aggregation of the territorial units (comparing results for Italian functional regions, provinces and regions). 11 A reason for this may be the existence of spatial autocorrelation between local labour systems, which the index is not able to capture.

Thus, computing the Ellison-Glaeser index at a higher level of spatial aggregation is partly internalizing positive spatial autocorrelation, leading to a higher concentration (DEVEREUX et al., 2004; LAFOURCADE and MION, 2007).

[Insert Table 1 around here] About 15 per cent of industries appear to be strongly localized.

[Insert Fig. 1 around here]

Given the overall pattern of concentration revealed by Fig. Tanning and Dressing of Leather. These are industries operating in a well-defined area of the country, the so-called 'Third Italy'. 13 In a number of sectors where small firms predominated, groups of firms which are clustered together in specific regions seemed to be able to grow rapidly, to develop niches in export markets and to offer new employment opportunities.

Among the service industries, Research and Development, Computer and Related

Activities and Insurance and Pension Funding show the highest level of concentration.

Different from manufacturing, these industries tend to concentrate in dense urban areas, where a pool of high-qualified workers is available, and where the high costs associated with the services offered may be divided among a larger number of potential customers.

[Insert Table 2 around here]

SPATIAL DEPENDENCIES IN THE DISTRIBUTION OF ECONOMIC ACTIVITIES IN ITALY

Global spatial dependence

The concentration index employed in the previous section provides useful information about the extent to which industries in Italy are concentrated in a limited number of areas, Two industries may appear equally geographically concentrated, while one may be located in two neighbouring regions, whereas the other may split between the northern and the southern part of the country. As such, this measure suffers from the same shortcoming as other traditional indices of geographical concentration in that it is inherently a-spatial (ARBIA, 2001).

Various alternatives are possible. Some papers suggest to compute simultaneously both a-spatial and spatial measures of concentration in order to discriminate between different geographical patterns (ARBIA, 2001, or GUILLAIN and LE GALLO, 2010). A second alternative is to derive a composite index which accounts for both aspects together as suggested by PIRAS and ARBIA (2009). MIDELFART-KNARVIK et al. (2004) propose an index of spatial separation that takes into account distances between locations. The point of departure is the Adjusted Location Quotient proposed by O' DONOGHUE and GLEAVE (2004). This is a relative measure of agglomeration. In the literature on agglomeration there is a lively debate about the accurate choice between absolute and relative measures of agglomeration (HAALAND et al., 1999; BRÜLHART and TRAEGER, 2005; MORI et al., 2005). Depending on the purpose of the study, one measure or the other could be the correct one. If one is mainly interested in revealing regional comparative advantages and specialisation (as in our case) then a measure of relative concentration is to be preferred; but if one, for instance, thinks about scale economies and trade, then the relevant measure is the absolute concentration of production (HAALAND et al., 1999; AIGINGER and DAVIES, 2004).

In a similar fashion as the EG index, the measure proposed by O'DONOGHUE and GLEAVE ( 2004) is able to discriminate between those areas which have a large number of firms of small and medium size (SME), and those where the same number of workers is employed by one single or only few large firm. Clusters of small and medium-sized enterprises are at the core of Italian industrial structure. According to the latest empirical data (ISTAT, 2006) SMEs in Italy are about 99 per cent of all industries, they employ 81 per cent of Italian workforce and produce about 70 per cent of the national value-added.

Using Italian manufacturing data, LAFOURCADE and MION (2007) examine the influence of plant size on plant location choices and find strong evidence of a different behaviour when considering separately large plants and small plants. CAMAGNI and CAPELLO (1999), among others, have highlighted the important role of small firms in determining regional development in Italy. In particular, for these firms, the role of colocation, in combination with specific territorial features, play a major role in shaping the performance of regional industrial systems, where a different innovation path emerges, where the numerator represents the share of employment in small firms in sector s in region i over the total regional employment in sector s. The denominator measures the share of total national employment in small firms over total national employment. We run our exercise on two definitions of small firms, based on less than 10 employees and less than 50 employees and compare the results with the results produced by the standard version of the Location Quotient. The Standard Location Quotient, as defined in KIM (1995), is:
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where the numerator measures the share of employment in sector s in region i with respect to the total employment in Italy in sector s, and the denominator is the share of total employment in region r with respect to the total employment in Italy The Moran's I coefficients of spatial autocorrelation (MORAN, 1950) 
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where N is the total number of functional regions, i and j denote a pair of distinct LLS, x i and x j are the observed values in regions i and j of the location quotients as defined in equations ( 2) and (3) (with mean x ), and the first term is a scaling constant. This statistic compares the value of a continuous variable at any location with the value of the same variable at surrounding locations. The spatial structure of the data is formally expressed in a spatial weight matrix W (CRESSIE, 1991; ANSELIN, 1988) with generic elements w ij (with i ≠ j). 14 Since the size of our territorial units is not homogeneous, the use of a weight matrix based on distance or contiguity is likely to lead to a very unbalanced connectedness structure. A commonly used alternative consists of considering nearest neighbours weight matrices. Nearest-neighbour matrices imply that each spatial unit is connected to the same number k of neighbours. Since the average number of first-order contiguity neighbours in our sample of regions is 5.2, we use a 5-nearest neighbours weight matrix. 15 The results of the Moran's I statistics of the 15 more agglomerated industries in 2001 are listed in Table 3, both for the standard LQ and for the adjusted-LQ. 16 A first remarkable feature is that over the years, with the exception of few sectors, the 15 highest positions in the ranking have been occupied by the same industries. The ranking across measures presents some differences, but we observe that a large number of sectors appear in all three rankings. The standard LQ and the Adj-LQ with threshold at 50 employees produce very similar results. This is not surprising as firms with more than 50 employees are not a large number in Italy. clusters (also called 'hot spots') as well as for diagnostics of local instability, significant outliers and spatial regimes. 17 The local Moran statistic for an observation i is defined as (ANSELIN, 1995):
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where the x s 's are the values of the Adjusted Location Quotient. For ease of interpretation, the weights w ij are row standardized and by convention w ii = 0. As before, the spatial ordering is defined using a 5-nearest neighbours weight matrix. We illustrate the results Quotients, with thresholds at 50 and 10 employees. It is interesting to jointly consider the three maps, in order to fully understand the value added of the proposed methodology, able to depict whether agglomeration emerges because of the presence of many small firms or because of the existence of a single large firm. We observe that the Moran's I cluster map relative to the Standard Location Quotient fail in identifying patterns of agglomeration in sectors where a large number of small firms operate. For instance, in the first sector -Manufacture of Textile -operate mostly small firms belonging to the traditional manufacturing sector (Fig. 2). 19 The production in this sector tends to be organized in industrial districts, 20 where companies establish close relationships which contribute to the creation of the competitive success: on the one hand strong competition stimulates product innovation; on the other hand, proximity and a high level of specialization allow for a continuous transmission of knowledge. This produces not only a high level of flexibility, but also enables the economies of scale typically found in large companies to be achieved through productive integration. The sector concentrates in the centre-north of Italy, mostly in the areas of Biella, Carpi and Prato, where the bigger firms operate. However, production in this sector is not limited to those areas. When we consider the contributions of small firms to the sector, we observe a concentration of employment that the standard LQ was not able to detect. where both small and large firms operate. We can distinguish between two situations. On the one hand, there are sectors in which employment tend to concentrate in the same regions, independently from the size distribution of the firms. 21 This might suggest that for those sectors firms of different size tend to locate in close proximity, where small and large firms take advantage from the presence of knowledge spillovers and live in a state of symbiosis advantageous to both, with the small units, for instance, acting as subcontractors of the large firms. On the other hand, we have situations where, within the same sector, different location patterns emerge, and they are strictly linked to the size of the firms. 22 The intensity of transport costs between small and large firms has been presented as a plausible explanation of the different location choices where large firms, often more internationallyoriented, tend to locate in areas with a better access to the foreign market, while small firms, more oriented to the local market, are more interested in inter-regional linkages, would need to save on transport costs by locating in close proximity to domestic demand (LAFOURCADE and MION, 2007).

[Insert Fig. 2345around here]

CONCLUSIONS

In this paper we contribute to the empirical literature on the spatial distribution of economic activities by taking firm size distribution and spatial dependence among territorial units explicitly and jointly into account. We do so elaborating on the seminal work by ELLISON and GLAESER (1997) analysis with a local analysis based on LISA and other ESDA methods. However, they neglect a second important aspect which is also of paramount importance when studying spatial agglomeration that has to do with firm dimension. In fact a high value in the agglomeration measures may be produced by a large number of small firms located nearby, but also, alternatively, by just a small number of very large firms clustering together.

Obviously the two typologies of agglomeration are very different in terms of the consequences on regional development. They also lead to dramatically different interpretations if the researcher is interested in understanding the forces driving spatial agglomeration (FUJITA and THISSE, 2002). This second aspect related to firm dimension has been taken into consideration in studies like, for example, O'DONOGHUE and GLEAVE (2004) when analysing regional clusters. In the quoted paper the authors suggest to correct the traditional LQ indices to account for the different firm size. However they neglected the effect of spatial dependence. The contribution of this paper is to consider both of the above problematic aspects in the same analysis. More specifically, in this paper we used the adjusted version of the location quotient proposed by O' DONOGHUE and GLEAVE (2004) to account for the different firm dimension and some exploratory spatial data analysis techniques to identify spatial pattern in the distribution of employment in the manufacturing and service sectors in

Italy. The methodology we propose proved useful for the economic analysis of spatial clusters in countries or regions where economic activity is mostly performed by small-sized firms. Moreover, it allows to empirically verify whether the size distribution of firms is relevant in explaining episodes of agglomeration and differences across sectors. We observe that large and persistent differences exist in the geographical concentration of industry employment across sectors. We show that in a country like Italy where a large number of small firms operate, traditional methods used to identify industrial agglomeration are not able to control for the contribution of small firms to the overall patterns of industrial agglomeration. The method we propose is straightforward in its application and is not demanding in terms of data. Future research could focus on the use of a finer level of aggregation of industries (for instance at the NACE-3 level), and the analysis of spatial patterns and determinants of industry co-agglomeration, by examining which industries locate near one another (ELLISON et al., 2010). ENDNOTES 1 A good summary of the main results can be found in COMBES and OVERMAN (2004).

2 Some other authors employ a rather different approach, which is not based on the standard concentration measures, but aims at studying the spatial clustering of activities in a continuous space. Such an approach was introduced by ARBIA and ESPA (1996) and subsequently exploited by, amongst others, MARCON and PUECH (2003) for France, QUAH and SIMPSON (2003) and DURANTON and OVERMAN (2005) for the clustering of industries in the UK and by ARBIA et al. (2008) for the co-agglomeration of high-tech industries in Italy.

3 An Annex with the complete set of the sectors in the dataset is available online. 4 Starting from a dataset at the municipal level, we aggregate the data into larger administrative units (more specifically, NUTS-3 and NUTS-2 regions) and into functional regions (local labor market areas, or LLMAs). Results for the NUTS regions are available online. 5 The European Commission has recently recognized the central role of the LLSs. We are aware that the choice of spatial units might influence some of the results on agglomeration since the definition of LLS is based on daily commuting flows. A sector is more likely to be found agglomerated if it is largely dominant in a dense area of commuting. However, we believe that for the purpose of our study they are still the most appropriate geographical units as they rely on real economic features. They reflect, as closely as possible, commuting fields of what can be considered a local economy and they are far less arbitrary than administrative units (O'DONOGHUE and GLEAVE, 2004).

7 For details on the derivation of the measure of geographical concentration, see ELLISON and GLAESER (1997). 8 Ellison and Glaeser show that the expected value of this measure is zero if plants are randomly located, with any positive value of the index interpreted as localization. In particular, values between 0 and 0.02 are interpreted as weak localization, and anything above 0.05 as a strong tendency to localize (ELLISON and GLAESER, 1997) 9 As shown in ELLISON and GLAESER (1997) and MAUREL and SEDILLOT (1999), the variance of the estimator under the null hypothesis of no spillovers 0 γ = is given by:
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The result can be used to perform a t-test comparing the value of the index with twice its standard deviation, which, under the assumption of normality, is a test at the 5% significance level. Significant values of the test indicate that the observed degree of concentration deviates significantly from a situation of random location of the firms. 10 An Annex with the full set of results is available online. 12 However, in the last years, thanks to the financial and fiscal incentives available to the Objective 1 regions, FIAT has decentralized part of its production in the southern regions of Italy. 13 The concept of the 'Third Italy' was introduced in the late 1970s. At that time, it became apparent that little economic progress was realized in the South ('Second Italy'), and that the traditionally rich Northwest ('First Italy') was facing a deep crisis, while in contrast the Northeast and centre of Italy showed fast growth.

14 By convention, the diagonal elements of the weights matrix are set to zero. 15 We checked for the robustness of the results reported in the paper. More specifically, we repeated the exercise using spatial weights matrices based on the squared of the inverse distance between pairs of locations (with different threshold levels), and on first-order contiguity. The Annex available online contains the results of the sensitivity analysis performed on the different spatial weight matrices. 16 Inference is based on 999 permutations at the 0.05 significance level. 17 Amongst others, we find applications of local indicators of spatial association for the analysis of the distribution of regional income and structural funds in Europe (DALL'ERBA, 2005), and for the study of local agglomeration patterns in Paris and its surroundings (GUILLAIN and LE GALLO, 2010). 18 The Annex available online contains the results for all sectors. The traditional sectors consist of the low-technology manufacturing and the medium-low technology manufacturing. 20 In Italy, the district model consists of a high concentration of small firms, specialized in the production of a specific item and grouped together in the same territorial area. For additional information on industrial districts in Italy and for an overview of their history and main production activities, see www.distretti.org. 21 Sectors 16,17,18,19,20,21,23,25,[START_REF] Arbia | A class of spatial statistical methods in the empirical analysis of spatial clusters[END_REF][START_REF] Devereux | The geographic distribution of production activity in the UK[END_REF][START_REF]Expansion of markets and the geographical distribution of economic activities: the trends in the U.S. manufacturing industries, 1860-1987[END_REF]29,30,33,34,35,36,37,52,55,60,61,63,64,66,73,and 71. 22 Sectors 15,22,24,31,32,40,41,45,50,51,62,65,67,70,72,and 

  (about 680) and a comprehensive number of industrial sectors.

Fig. 1

 1 Fig. 1 shows the overall distribution of EG indices in 1991 and 2001 for the whole set

  not take into consideration whether those areas are close together or far apart.

  LAFOURCADE and MION (2007) quantify the degree of spatial agglomeration in the Italian manufacturing industries using a measure of spatial agglomeration where proximity is expressed in terms of minimum road distances among pairs of locations. A related approach, based on Exploratory Spatial Data Analysis (ESDA), is employed in GUILLAIN and LEGALLO (2010) in order to investigate employment location patterns in the manufacturing and service sectors in the metropolitan area of Paris and its surroundings.In what follows we investigate the issue of spatial dependence in the distribution of industrial employment across LLS areas. The literature has provided a number of indicators to distinguish amongst various cases of spatial dependence. In the following analyses we use the Moran's I index of spatial autocorrelation to test for the presence of spatial dependence in our data(MORAN, 1950).

  Local spatial patterns in the distribution of economic activities in ItalyThe traditional Moran's I measure of spatial autocorrelation that we used so far is a global measure able to capture the overall spatial pattern in the data and to summarize it in a single statistic. When studying the spatial distribution of production activity in space, significant spatial autocorrelation is likely to occur only for a subset of regions. A positive measure of global autocorrelation captures the existence of both high-value clustering and low-value clustering, while a negative autocorrelation captures the juxtaposition of high-values next to low-values. In other words, only one dominant type of autocorrelation can be detected. If two structures, such as high-value clustering and low-value clustering, coexist, Moran's I cannot distinguish them (LE GALLO and ERTUR, 2003; ZHANG and LIN, 2007). In contrast, local indicators of spatial association (or LISA) are specifically designed to find evidence of local spatial patterns in the empirical data (ANSELIN, 1995). These indicators allow for the decomposition of global indicator, such as Moran's I, into the contribution of each individual observation. LISA, when coupled with other exploratory spatial dataanalysis tools such as Moran's I cluster map or scatter plot, can be used to detect local spatial associations, such as high-value clusters, low-value clusters, and negative autocorrelations. In what follows, we measure local spatial dependence using the local version of the Moran's I statistic described before. The local Moran's I yields a measure of spatial autocorrelation for each individual location and is designed to test whether the distribution of values around that specific location deviates from spatial randomness. Local indicators of spatial association can be used for the detection of significant local spatial

  using a cartographic representation -the local Moran's I cluster map -in which the significant values of the local Moran are classified as: HH for locations with high levels of the location quotient for a specific sector surrounded by regions with high levels of the location quotients (in red); LL for locations with low levels surrounded by locations where the location quotients are also low (in dark blue); HL for locations with high values surrounded by locations with low values (in pink), and LH for locations with low values surrounded by locations with high values (in light blue). While the first two typologies (namely HH and LL) suggest clustering of similar values, the last two situations (HL and LH) capture the presence of regional outliers in the spatial distribution of economic activities. By comparing results for the manufacturing and the service sector we observe that while for the former, agglomeration is in the majority of the cases characterised by the clustering of contiguous local labour market areas in which one sector is concentrated, employment in the service sector appears to be concentrated within the local unit itself, only in few cases -i.e. Post and Telecommunications, Real Estate Activities, and the two Wholesale sectors -spreading outsides to neighbouring areas. Moreover, the spatial distribution of employment in the service sectors appear to be more scattered across the territory, in close proximity of populated urban areas.

  , we comment in more detail on the results for a selection of sectors: Manufacture of Textile, Manufacture of Motor Vehicle, Financial intermediation, and Activities auxiliary to financial intermediation.18 The choice of the sectors is motivated by the different situations they represent of: (i) a sector in which a large number of small firms concentrate in specific areas (Manufacture of Textile), (ii) a sector where one or two large firms employ most of the labour and are surrounded and supported in their activity by a large number of small and very small firms in charge of providing services and intermediate goods (Manufacture of Motor Vehicle); and finally (iii) sectors in which different spatial patterns emerge, any each of them populated either by medium and large firms or by very small firms (Financial intermediation, and Activities auxiliary to financial intermediation).

Fig. 2 -

 2 Fig. 2-Fig. 5 illustrate the results. In each map, the figure at the top displays the

Fig. 3

 3 Fig. 3 illustrates the spatial patterns in the employment in the Manufacture of Motor

  circumstances be regarded as stating an official position of the European Commission.

Following a period of

  negotiation between the European Authorities and the Italian Government the LLSs have become the territorial units used by the EU to identify the areas eligible under the Objective 2 in the Northern and Central regions of Italy for the 2000-2006 programming period (Commission Decision 2000/530/EC of the 27 July 2000).

  presented in the paper only for functional regions. However, we computed the measure for Italian provinces (NUTS-3) and regions (NUTS-2). The Annex available online contains the full set of results.
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  relationship with the external environment. Moreover, as noted byGUILLAIN and LE GALLO (2010), while clusters of different firms suggest that agglomeration forces are at work, the presence of a single large firm does not. Having a measure that produces a value for each sector and in each region and accounts for the firm size is undoubtedly the strong point of the method we propose. It allows identifying spatial patterns in the distribution of employment at the sectoral level.
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	2-digit NACE 66 67 2-digit sector	Sector compulsory… Activities auxiliary to financial intermediation γ EG Rank γ EG 1991 1991 2001	Rank 2001
	F o r 15 16 17 18 19 20 21 F o r 70 71 72 73 74 F o r F o r F o r F o r F o r Manufacture of motor vehicles Manufacture of food products and beverages Manufacture of tobacco products Manufacture of textiles Manufacture of wearing apparel; dressing and dyeing… Tanning and dressing of leather Manufacture of wood and of products of wood… Manufacture of pulp, paper and paper products Real estate activities Renting of machinery and equipment without operator Computer and related activities Research and development Other business activities 0.145 1 0.061 Table Error! Main Document Only.. Average values of the Ellison-Glaeser index in 1991 34 3 30 Manufacture of office 0.131 2 --machinery and computers and 2001 LLSs NUTS-3 (provinces) NUTS-2 (regions) 1991 2001 1991 2001 1991 2001 F o r 61 Water transport 0.087 3 0.072 2 66 Insurance and pension funding 0.063 4 0.073 1 73 Research and development 0.047 5 0.026 F o 7 r
	P e e r R e v i e w O n l y Publishing, printing and reproduction of recorded media Manufacture of coke, refined petroleum products… Manufacture of chemicals and chemical products Manufacture of rubber and plastic products Manufacture of other non-metallic mineral products Manufacture of basic metals Manufacture of fabricated metal products, except… Manufacture of machinery and equipment n.e.c. Manufacture of office machinery and computers Manufacture of electrical machinery and apparatus n.e.c. Manufacture of radio, television and communication… P e e r R e v i e w P e e r R e v i e w P e e r R e v i e w P e e r R e v i e w P e e r R e v i e w P e e r R e v i e w 0.024 0.015 0.027 0.023 0.042 0.018 0.024 0.018 0.037 0.020 P e e r R e v i e w Manufacture of chemicals and 22 23 24 25 26 27 28 29 30 31 32 33 Manufacturing Service 24 chemical products 0.034 6 0.028 32 P Manufacture of radio, television and communications 0.029 7 0.021 17 Manufacture of textiles 0.029 8 0.034 22 Publishing, printing and 0.026 9 -e e r reproduction 19 Tanning and dressing of leather 0.026 10 0.034 72 Computer and related activities 0.016 11 0.022 27 Manufacture of basic metals 0.015 12 0.016 23 Manufacture of coke, refined petroleum products 0.014 13 -36 Manufacture of furniture 0.013 14 0.016 R e v i e w Manufacture of medical, precision and optical... 34 Manufacture of motor vehicles, trailers… 35 Manufacture of other transport equipment 36 Manufacture of furniture; manufacturing n.e.c. 37 Recycling 45 O n O n O n O n O n O n O n 37 Manufacture of other transport equipment 0.013 15 0.014 22 Publishing. printing, and reproduction --0.016 O n Construction 50 Sale, maintenance and repair of motor vehicles… 51 motor… 52 Other wholesale 26 metallic mineral products --0.015 Manufacture of other non-Wholesale trade and commission trade, except of l y l y l y l y l y l y l y 16 Manufacture of tobacco products --0.016 l y	0.041 0.034 6 9 4 -5 8 11 -13 15 10 14 12
	55	Hotels and restaurants	
	60	Land transport; transport via pipelines	
	61	Water transport	
	62	Air transport	
		Supporting and auxiliary transport activities;	
	63	activities…	
	64	Post and telecommunications	
		24 25 30 31 32	
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Table Error !

 Error Main Document Only.. Moran's I for 15 most spatially autocorrelated industries in The spatial weights are based on the five nearest neighbours. All values of the Moran's I are significant with p-values<0.001.

				2001			
	Rank	Standard LQ	Moran's I	Adjusted-LQ (Threshold: 50 employees)	Moran's I	Adjusted-LQ (Threshold: 10 employees)	Moran's I
	1	Real estate activities	0.625	Real estate activities	0.629	Tanning and dressing of leather	0.514
	2	Other wholesale	0.560	Other wholesale	0.579	Manufacture of food products and beverages	0.340
	3	Tanning and dressing of leather	0.527	Tanning and dressing of leather	0.568	Manufacture of machinery and equipment n.e.c.	0.290
	4	Manufacture of machinery and equipment n.e.c.	0.417	Post and telecommunications	0.490	Manufacture of wood and of products of wood…	0.269
	5	Hotels and restaurants	0.384	Manufacture of machinery and equipment n.e.c.	0.455	Sale, maintenance and repair of motor vehicles…	0.268
		Manufacture of		Manufacture of wearing		Manufacture of wearing	
	6	fabricated metal	0.379	apparel; dressing and	0.424	apparel; dressing and	0.267
		products, except…		dyeing…		dyeing…	
		Manufacture of					
	7	wearing apparel; dressing and	0.372	Hotels and restaurants	0.408	Hotels and restaurants	0.258
		dyeing…					
	8	Sale, maintenance and repair of motor vehicles…	0.335	Manufacture of fabricated metal products, except…	0.395	Manufacture of fabricated metal products, except…	0.256
	9	Wholesale trade and commission trade, except of motor…	0.312	Sale, maintenance and repair of motor vehicles…	0.353	Other wholesale	0.232
		Manufacture of		Wholesale trade and		Manufacture of electrical	
	10	furniture;	0.273	commission trade, except	0.331	machinery and apparatus	0.206
		manufacturing n.e.c.		of motor…		n.e.c.	
		Manufacture of		Financial intermediation,			
	11	medical, precision	0.263	except insurance and	0.330	Manufacture of basic metals	0.199
		and optical...		pension…			
	12	Activities auxiliary to financial intermediation	0.234	Manufacture of medical, precision and optical...	0.309	Manufacture of other transport equipment	0.182
	13	Manufacture of textiles	0.227	Manufacture of wood and of products of wood…	0.303	Post and telecommunications	0.177
	14	Manufacture of wood and of products of wood…	0.195	Manufacture of furniture; manufacturing n.e.c.	0.299	Manufacture of textiles	0.161
	15	Construction	0.191	Manufacture of basic metals	0.274	Manufacture of medical, precision and optical...	0.144
		Notes:					
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