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Abstract

In this paper, we propose an analytical and metlogial comparison between two of the
most known distance-based methods in the evaluaifothe geographic concentration of
economic activity. These two methods are Ripleisfunction, a cumulative function
popularised by Marcon and Puech (2003) that cahetsiverage number of neighbours of each
point within a circle of a given radius, akddensity function, a probability density functioh o
point-pair distances introduced by Duranton and r@em (2005), which considers the
distribution of bilateral distances between pafrpa@nts. To carry out this comparison, we first
apply both methodologies to an exhaustive datab@m®aining Spanish manufacturing
establishments and we evaluate the spatial loca@atierns obtained from both analysis. After
an initial analysis, we realise that although thésections have always been treated as
substitutes they should be considered as complamenas both cumulative function and
probability density function provide relevant aretassary information about the distribution of
activity in space. Therefore, our next step will toe assess what are the advantages and
disadvantages of each methodology from a desceiptnd analytical way.
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1. Introduction

Economic activity has an evident tendency towahds dpatial concentration. The
characterisation of the patterns of geographic eomation of firms and industries in
space has been a subject much followed for mangogems along the years, dating
back to Marshall (1890), as well as the sourcaaese agglomeration econonties

The theoretical work in economic geography has bewrlving over time and
demanding the fulfilment of new requirements in theeasurement of spatial
concentration. As instance Duranton and Overmam®@5R@tressed that any test for
measuring concentration should fulfil five essdnteqjuirements: (1) be comparable
across industries, (2) control for the overall aggtration of manufacturing, (3) control
for industrial concentration, (4) be unbiased wikpect to scale and aggregation, and

(5) give an indication of the significance of tiesults.

Thus, the methods to perform the empirical workehalso had to adapt to these
new demands. Taking space into consideration aaditig space as being continuous,
avoiding like this the sensitivity of the resultsthe choice of a specific area of stfjdy
have been two of the most important changes inntethods of measurement of the
spatial distribution of activity. IiIbert et al (2011) we can see a brief overview of the
literature on the empirical measurement of economjglomeration. From this
exhaustive summary, we conclude that this liteeatuas been influenced by two very
different traditions, ‘economic geography’ and ‘sphstatistics’, and finally have
converged and the positions of the two approaclaee lgradually got closer to each
other.

In this paper, we are going to focus on both ofdistance-based methods that
space as continuous and are the result of the evolution of the tworapphes. So, we
are going to apply Ripley’& function andK-density function simultaneously in the
Spanish manufacturing establishments. In this weg/,will be able to compare the

! For further details see Fujita et al. (1999), Knag (1991) or Duranton and Puga (2004).
2 It is known as Modifiable Areal Unit Problem (MAYP



outcomes and the resulting location patterns oh boethods in order to find the

advantages and drawbacks of each of them.

2. Methodology

Ripley'sK function, as now known, was introduced by Ripl&9716) and nameK’
function’ in Ripley (1977). This methodology wastnased at first with economic
purposes and has been modified and improved ower by many authors. It was
introduced into economics by Arbia and Espa (1986) later popularised by Marcon
and Puech (2003).

Ripley’'s K function, K(r), is a distance-based method that measures coatent
by counting the average number of neighbours eachHas within a circle of a given
radius, ‘neighbours’ being understood to meaniatid situated at a distance equal to or
lower than the radiusr), From here on, firms will be treated as pointseK(r)
function describes characteristics of the pointgeas at many and different scales

simultaneously, depending on the valuerbfve take into account.

K-density function, introduced and popularised bydnton and Overman (2005),
introduces the treatment of space as somethingghaintinuous in the perspective of
the ‘economic geography’. Up to that moment, théides used in this path had not
taken space into consideration (Herfindahl or Gimi) had treated space as being
discrete (Ellison and Glaeser, 1997). This measoraputes the density of bilateral
distances between all pairs of establishments inndastry. In this way, it is also
unbiased with respect to scale and aggregation.

The most distinguishing feature between the twdoudt is the fact that Ripleyks
function is a cumulative measure, instead of beingensity function of bilateral
distances, as is the case of tkelensity used by Duranton and Overman (2005).
However, in this paper we are going to analyse etaitl the contributions of both

measures to the analysis of the spatial locatitteies.



We use the ‘whole of manufacturing’ as a benchmtrds we can compare the
spatial distribution of each sector with the oviei@hdency of manufacturing industry to
agglomerate. In order to construct the confidentervals we will use the Monte Carlo
method, which involves generating a large numbendépendent random simulations.
We simulate random distributions with the same nemndb establishments as in each of
the sectors under consideration, and the locatidhese hypothetical firms is restricted

to the sites where we can currently find firms frbra whole manufacturing sector.

3. Data

Our empirical analysis uses current establishnexml Idata, for the year 2007, from
the Analysis System of Iberian Balances dataBagisich contains detailed information
about Spanish and Portuguese companies. We restiictdatabase to Spanish
manufacturing establishments, using the Nationas€fication of Economic Activitiés
and analysing sectors at the four-digit level. Remnore, we add another two
requirements to our database. First, we ensureotiratiatabase contains only Spanish
manufacturing firms on the peninsula, without intthg firms from the Canary and
Balearic Islands, Ceuta and Melilla. Second, wdrigtsour analysis just to firms
employing at least ten workers. Finally, once thesgiirements have been applied, our

database contains exactly 43,087 firms.

Spanish manufacturing activities are classified 28 sectors according to ‘NACE
93 - Rev. 1" and these are as follows: (15) Foamtipcts and beverages, (16) Tobacco
products, (17) Textiles, (18) Wearing apparel areksing, (19) Tanning and dressing
of leather, (20) Wood and products of wood, (21pPpaper and paper products, (22)
Publishing, printing and recorded media, (23) Cakdéined petroleum products, (24)
Chemical and chemical products, (25) Rubber andtiplgroducts, (26) Other non-
metallic mineral products, (27) Basic metals, (E8pricated metal products, (29) Other

machinery and equipment, (30) Office machinery amnputers, (31) Electrical

3 sABI
“NACE 93 -Rev. 1



machinery, (32) Radio, televisions and other apgks, (33) Instruments, (34) Motor
vehicles and trailers, (35) Other transport equiping6) Furniture and other products,
(37) Recycling.

4. Results and Discussion

The distance-based methods we are going to usedsure the spatial distribution
of activity in Spain is Ripley’& function andK-density function, which offer important

advantages over traditional concentration indices.

Here, we present two subsectors analysed by méaipley’s K function.

2213 Publishing of Magazines 2213 Publishing of Magazines
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Figure 1. Relative location patterns of subsector 2213.

The subsector 2213 is very concentrated in sp&celusters are very reduced and
its establishments are mostly located in Barceland Madrid. This information
appears reflected in thdyy curve. In fact, the values My increase very fast at a very
low length of the radiug). However, there is not a sudden drop of the whexause
there are two very distinct and separate clustérome another; thus, the high

concentration reached at a 'small' scale descémally/s



2630 Manufacture of ceramic tiles 2630 Manufacture of ceramictiles
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Figure 2. Relative location patterns of subsector 2630.
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‘Manufacture of ceramic tiles’ (2630) is an indydteavily concentrated in the
province of Castellén, where we can find the agglation of points. A particular
location may specialize in a specific activity fao reasons. First, the location might
have some underlying characteristic that givestarabadvantage to the activity.
Second, some type of scale economy might be redmhedncentrating production at
that location. This second reason would be the mause why the Spanish ceramics is,

almost entirely, located in a radius lower thanrfG®urrounding Castellon.

If we look at theMqy curve, it shows us that the increase ofhg value, and thus
of the concentration, occurs at very small scatesvever, unlike the previous case, this
value increases very quickly and afterwards it eases with the same speed. That is
because there is a single cluster and owns themagstity of the establishments

analysed.

After this analysis by means of RipleyKsfunction, we will do a further analysis

with theK-density function.
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