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Abstract

Recent studies have shown that barriers to entriafge retail establishments in
Spain have been increased in the last decade. Weitex unique dataset derived from
an extensive analysis of the location of each laegail establishments in Spain to test
whether the entry of large retail establishments w#ectively limited by regional
regulation and whether it depends on the approsfadypof both municipal and regional
authorities. To achieve this aim we merge the diteles on stochastic production
frontiers and on barriers to entry by estimatinigoatier entry modelwhich allows us
to get market-specific estimates of entry costs. Wdee found that entry costs have
decreased the number of large establishments iff@a 2 17% of this inefficiency is
explained by regional legislation (in particulaaxés and outright bans) and the entry
deterrence though the approval policy of both mipaicand regional authorities. The
existence of significant differences among locatkets discourages using regional data
to analyze entry cost and barriers to entry inSpanish retail industry.
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1. Introduction

A study carried out recently by the Spanish CerBaatk (see Matea and Mora,
2009) showed that barriers to entry for large tetsiablishments promoted by Spain’s
autonomous regions have been increased over thddaade. From 1985 to 1993 the
retail sector in Spain was liberalized. In 1993 r@fional authorities were given
jurisdiction to set restrictions on the opening tsoand other conditions of competition.
In 1996, Law 7/1996 de Ordenacion del Comercio Msta, January 15.was passed,
since then, in addition to a municipal license,rerdf large retail stores requires
approval (i.e. a second license) of the regiondhaities. The stringency of entry
deterrence though the approval of this second deedlivers from region to region
because regions have set more (different) restictefinitions of large establishments,
and the approval policy is likely related to bo#igional and municipal electoral results.
Many regions have also established the requirerokat special license for discount
stores or of a financial viability plan, or havaagished taxes and outright bans for/on
large retail establishments.

Using the simple sum of the number of barriers tified by the Spanish
Competition Authorityin their 2003 report, we show the level of entryrieas in each
region in Table £ The dispersion of barriers to entry across Spaiitonomous
regions is high, reflecting the high degree of oegl autonomy in raising barriers to
entry. Although all barriers have been employedSpain’s regions, the two most
commonly used are those defining a large firm baseds location and outright bans.
Both have been present in more than half of théonsgduring the sample period,
1996-2005. The definition of large retail establh&mts has varied across regions and
has changed over time. A number of regions—inclydiragon, Castile-Leon,
Catalonia, Galicia, La Rioja, Navarra, and Valen@ammunity—have employed
location-based restrictions since the mid-1990ssé¢thave remained in place through to
the end of 2005. Most of the autonomous regionse hatv some point established
outright bans that forbid opening large retail Bssfiments in a particular region during
a period of time. With the exception of The Baledslands and Catalonia, however,
outright bans are a more recent phenomenon, mbsilyg introduced since 2001.
Nowadays, only the Canary Islands and The Baldglands maintain outright bans for
large establishments. Idiosyncratic license licegpsiequirements for discount stores
have also been used in a number of regions sirckatd 1990s.

[Insert Table 1 here]
Matea and Mora (2009) have constructed syntheticators of retail market

regulation using factorial analysis incorporatiagjong others, all the legal restrictions
highlighted by the Spanish Competition Authoritytiveir 2003 report. In Table 2 we

' The Law 7/1996 established the requirement of arsk¢@gional) licence for large establishments with
a selling area higher than 250C.ntowever, regions have defined a large retail flvased on its
location, i.e. as a function of the size of the npwhich in practice imply extending the seconeitise
for establishments with less than 2508, im addition, some regions have also establishettipte
criteria to determine whether a firm is large ovénaefined a firm to be large when at least 25 gmres
owned by a large firm.
2 Following Djankov et al. (2002), Hoffmaister (2QQsed this approach to construct an ordinal measur
of the barriers to retail trade in the Spanishargi
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reproduce their second figure, which includes thkuwated values of the synthetic
indictor of retail regulation for each autonomoegion.

[Insert Table 2 here]

Using this indicator they found that, in contrastinternational developments,
retail trade has become increasingly regulatedpair§ Indeed, most Spanish regions
have imposed at least one barrier since 1996. iBrggrtrend in regional barriers to
retail competition contradicts the falling trend imternational trade barriers among
European countries. The differences in retail ragmh among autonomous regions
have also increased, i.e. regions that were relativiendly to retail trade at the outset,
such as Asturias or Extremadura, have caught up tvé more restrictive practices in
other regions. Hence, there are important diffeeena the temporal evolution of the
retail regulation among autonomous regions.

This picture contrasts with the European Single KdaProgram initiative that
was launched more than two decades ago to deregukakets and lower trade barriers
(Nicoletti and Scarpetta, 2003; Chen, 2004) and whie European Union’s Services
Directive (Directive 2006/123/EC) that aims to faate the provision of cross-border
services in the Internal Mark&tWhy have regions decided to create entry barriers
against large retail establishments? Why have thely imposed additional barriers to
the initial ones? As pointed out by the Spanish @etition Authority in a 1995 report,
“the objective of the [Spanish law that regulates itetail sector] is to protect traditional
shops with the aim of slowing down the continuoaslithe in their market share [...].
In addition, slowing down the creation of largearkeestablishments will reinforce the
incumbents’ market power, as they will not compaitlh new rivals. In contrast, if the
entry of large retail establishments was not lidhiteetail competition would increase,
and supply would thus be higher, with more varaatyg better prices”.

Using an asymmetric model of oligopoly, Hoffmais{@006) has shown that
forcing (low-cost) large retail establishments ofithe market changes the composition
of the retail industry in favor of traditional steodn the absence of barriers, (low-cost)
large retailers drive prices below the traditionefailers’ long-run break-even point
thereby forcing the latter out of the market. Te @xtent that these shops are locally
owned and operated, regional governments may thwseéking to protect and enhance
employment in these businesses as well as to sipoetectoral constituencies.

In the present paper we try to test whether theyaftlarge retail establishments
was effectively limited by regional regulation, amdhether the approval policy is
related to electoral results, i.e. the percentdgeotes obtained by each party in both
regional and municipal electoral constituencies: yoothesis is that nationalist parties
tend to protect traditional stores as a way to eshupr electoral constituencies. Left and
social-democrat parties also tend to protect tiathl stores as a way to enhance
employment in these businesses. On the other Inational center-right parties usually
represent the interests of not only small privatgleyers but also large employers and
hence they try to abolish any restriction on anyate business.

To achieve these objectives, we estimatéramtier entry modelwhere the
number of retail establishments in a particulanlonarket is modeled as a function of a
measure of regional barriers to entry as well asatal and cost drivers. The equation

% Completion of the internal market in services iewed as a major building block and contributor to
higher growth and employment in the European Unamservices account for 60-70 % of economic
activity in the EU Member States and about the speneentage of jobs.
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to be estimated relies on a theoretical model whkeetey is thought of as a two-stage

process: a firm incurs an entry cost, which inctutlee cost of barriers to entry, and

then competes for business (see, for instance, &akuand Moul, 2008). Since entry

costs always reduce the number of firms in all teecal models of entry and the nature
of barriers to entry is quite different to that ather unobserved demand and cost
variables, we assume that the effect of entry cmstmarket structure can be modeled
as a non-positive random term, which in turn mayethel on some measure of regional
barriers to entry and the approval policy. Thi®wh us to apply the stochastic frontier

technigues developed in the production literatnenibhakar and Lovell, 2000).

The contributions of the paper are the following. dur knowledge this is the
first time the literature on stochastic productfoontiers has been applied to measure
entry costs and barriers to entry. Bresnahan angsR&991) and subsequent papers
have estimated thgrobability that a local market is supplied by a particulamber of
firms? Instead we directly estimate a simple equation restbe number of retail
establishments is modeled as a function of regibaaliers to entry and demand and
cost drivers. In the present paper we do not estimanodeh-la Bresnahan and Reiss
because the number of retail establishments incoal markets is large compared to
the number of competitors in previous papers. Wipitevious papers focused on
average entry cost (barriers to entry), the maimaathge of the frontier approach
proposed in the present paper is that we can metvwarying market-specific estimates
of entry cost. The approach followed by Bresnahaoh Reiss and others papers allows
entry cost to vary with the number of firms but msps a common entry cost structure
for all markets, i.e. two markets supplied by tlene number of firms face the same
barriers to entry, and hence only an average eoican be estimated for all markets.

Another advantage of the frontier approach propasdde present paper is that
it allows us to capture either observed and noremfesi entry costs or barriers to entry.
While the first is likely to be common to severahnkets due to regional regulation and
electoral results, the second might vary withinagtipular region. Once the parameters
are estimated, we in turn can estimate the (maxiymumber of stores that would exit
in case of no entry cost or entry barriers. Thidohg the observed number of stores
by the estimated (maximum) number of stores, ary&fticiency index or a measure of
the relative importance of entry cost and barrierentry can be computed for each
local market.

On the other hand, this is the first attempt teeasghe impact of both restrictive
regulation and approval policy on entry into theaph retail industry. In order to
control for market heterogeneity and aggregationrsrthat might bias our empirical
results, we use Bcal marketapproach. Indeed, Griffith and Harmgart (2008)ridu

* This approach was first used by Bresnahan and R&8&1) to model the market structure in five
different service and retail industries using daighe number of firms and population for a crosstisn

of geographical markets. They found that there avg®sitive correlation between the number of firms
and population per firm over the range of approxatyaone to three firms in the market. They also
provided the insight that if entry of additionairfis into a market compresses the average markap of
firms in operation, then the market size neededugport an additional firm will be larger than liig
competitive effect was absent. Mazzeo (2002b) tisiscapproach to model the number of motels located
along U.S. interstate highways using data fromasssisection of local markets. In recent applicatioh
the same model, Manuszak and Moul (2008) analyzedrtarket structure for office supply superstores
in the US and Griffith and Harmgart (2008) did so the UK grocery retail industry. The authors lud t
latter paper found that more restrictive plannirggulation reduces the number of large retail
establishments.



that the impact of planning regulation on the numifeUK large retail establishments
is overestimated if variation in demographic charastics across markets (i.e. market
heterogeneity) is not controlled fofollowing Manuszak and Moul (2008), Gomez-
Lobo and Gonzélez (2007), and Ashenfedteral. (2004), our geographical markets are
commercial areas, formed by the main Spanish cigesl their surrounding
municipalities. Previous studies and reports onSpanish retail market usedegional
approach where geographical markets were broadigedkas a whole administrative
region (see, for instance, Matea and Mora, 2008¢ [bcal approach of the present
paper allows us to examine whether there are signif differences within a particular
region in entry cost and hence to determine whethregional or local approach is more
appropriate.

Finally, the empirical evidence in this study exgdahe synthetic indictors of
regional retail regulation recently constructedMdgtea and Mora (2009) and a unique
dataset derived from an extensive analysis of theation of each large retail
establishment in Spain. This analysis allowed usn¢asure the distance between stores
and to identify the stores which are competing diyewith other stores in the same
commercial area.

2. Theoretical background

We analyse barriers to entry within the CournotiN&smework of imperfect
competition. Retail services are non-traded so fimats must open a store before
generating sales in a specific market. We assuateetich market consists of a number
of identical establishments maximizing profits dyoosing output given other firms’
output.

The firm’s problem in the th market is given by
max Tlm(qi ) = (Pm - Cm )ql _fm (1)
i

wheren, g, ¢, andf denote profits, output, and marginal and fixed €dst firmi. The
fixed costs are taken to be the annual costs ofatipa associated with regulations in
marketm, including bureaucratic and accounting requireseRor notational ease we
assume that marginal and fixed costs are commall tirms in a particular market.

Pm(Qm) is the nth market's (inverse) demand function, a@ =>\\"g. is the output
supplied by all firms in the market.

The first-order profit-maximizing condition that gnesses the equality of
marginal revenue and marginal cost is the following
oP

P,+.-q =cC 2

For concreteness, tak®,=D.,-Qmn where D, denotes the position of thetim
market's (inverse) demand curve, and assume tHafirals are identical. The
symmetrical Cournot-Nash optimal output can thus)y@essed as:

1
* =
TN

(Dn —Cn) 3)

which depends on the endogenous number of fikpssupplying the market. The zero-
profit condition pins down the number of firms imetlong run, and thus allows the
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long-run optimum level of output to be fully chaized. The long-run equilibrium
number of establishments supplying the marketasetiore:

N.(D,.c,.f )= Bn-ca)_y 4)

m?’'m \/ﬂ

This equilibrium represents the pure-strategy anibgrperfect Nash equilibrium,
as no firm would change its entry decision givea &ntry decision of other firns.
Using equation (4) and assuming tltat0 andf,=2, we represent in Figure 1 the
number of establishmenthl, (-), that supplies the market as a function of theketar
size,Dm. As shown below, it should be noted that this eyswovides anaximumdue to
the fact that the existence of entry costs andidrarto entry might yield an observed
number of firmsNy, less than the maximum.

[Insert Figure 1 here]

Entry barriers can be modeled as an entry tasuch (if not all) of which is
likely to be fixed and even sunk. A cost is sunkewtlit cannot be recovered or reversed
by simply stopping the activity that gave risettdSunk costs raise barriers to entry (and
exit) by imposing very high penalties for failure potential competitors: if entry fails,
then the entrant, unable to recover sunk costsiysngreater losses. Therefore, when a
new firm decides to enter, the possibility of falubecomes a critical factor in that
decision because the new firm must be prepareacta substantial upfront costs and to
absorb the entire sunk portion of that cost inethent that it fails.

In this model, entry can be thought of as a tvagstprocess: a firm first incurs
an entry cost and then competes for business.m\thus enters whenever profits in the
second stage cover the entry cost (i.e. thereitharestrategic effects nor first-mover
advantage). The profit-maximizing behavior and emtecision imply that barriers to
entry reduce the number of firms in the marl&ecifically, letb, denote themth
market’'s barriers to entry. The relation betweerribes and the number of stores can
then be expressed as:

N,, = (Jf :Z) lz(DfC)Jf n_1=|N; 1] ( -1 (5)

After some manipulation and taking natural Iogs get the following
relationship:

(N, +1)=In(N;, +1)-InF, 6)

> Note that fixed cost in this equation works as @ibato entry. This is a technological barriertatry as
the existence of fixed cost implies that the tedbgyp exhibits increasing returns to scale.

® The Barker Review (2006) reports that applicatifamdarge retail stores cost an average of £70,000

a recent inquiry conducted on the UK Grocery market Competition Commission (2000) reports an
average cost of £50,000. The Competition Commisalsa reports that application delays for the major
supermarkets could vary from a minimum of 4 montha maximum of 24 months.

" Therefore, a new firm that wishes to enter thekeiamust carefully weigh its chances of surviving i
the long run. Cabral and Ross (2007) pointed awéver, that in a strategic context where an incmhb
may prey on the entrant, sunk entry costs haveuateovailing effect: they may effectively commiteth
entrant to stay in the market. By providing theramt with commitment power, sunk investments may
soften the reactions of incumbents. The net effiegy imply that entry is more profitable when sunk
costs are greater.



where

Fm = 7me-|-bm 2 1
Jf
iIs a measure of the relative importance of theidéarto entry. IfF,=1, there are no
entry barriers. IF,>co, entry barriers tend to infinity. Note also thiaentry costs are

mainly formed by sunk cost§;, can be interpreted as the entire sunk portiorotaf t
fixed cost in the event that it fails.

As mentioned above, equation (6) indicates thattgtence of barriers to entry
(i.,e. InF>0) yields an observed number of firmBlf less that the maximum.
Therefore, if we have a data set comprising severatkets and the number of
establishments that are actually supplying thoskets, equation (6) can be interpreted
as a frontier that envelops all observations. Givenmagnitude of the entry barriers in
each market, the picture we observe is that provimeFigure 2, where all observations
are below the frontier that indicates the maximwmber of potential establishments.

[Insert Figure 2 here]

Once the parameters that define the frontier nurobdirms are estimated, an
entry efficiencyindex can be calculated by dividing the observechlmer of stores by
the estimated (maximum) number of stores that wewldt were there no entry cost or
entry barriers, that is:

E, = @)
Nm()

Two comments are in order. First, the relative ingmace of entry cost and
barriers to entry can be measured as one minusnting efficiency index (7). Note, on
the other hand, that this new index can be intéedras a measure of the deficit of
establishments in a particular market. Sectimel above index always takes a zero value
when the actual number of stores is zero and/araitnot be calculated when the
estimated maximum number of stores is close to.ZEooavoid these problems, the
following adjusted index can be used:

N, +1

Ni()+1 ?

AE, =
By definition AE>En, and hence the alternative entry efficiency intends to
overestimate (underestimate) the right entry edficy index (the real importance of
entry cost and barriers to entry), but it can b&uated even when there are no
establishments in the market. If we are mainlyrggeed in changes in the efficiency
index with or without legal and political barriets entry, the abovementioned bias,
however, is not so important and both indexes wegidll similar results.

3. Empirical Model

Following Manuszak and Moul (2008) the latent grédinction for a particular
firm in marketm and period can be written as:

nmt(-):thé—ﬂln(Nmt+1)+fmt %)



whereZn=(Dm,Cn) are market-specific demand and cost factors tifi@ttaprofitability

in market m, &, are unobserved factors in that market, ddgl) are unknown
parameters of the latent profit function. We assumiie latent profit function (9) that
firms’ profits are decreasing N, so that (9) can be interpreted as the reducend &br
the expected present discounted value of profasrsult from post-entry competition
between firms and that all firms obserf¥én accordance with (6), and in order to avoid
taking logs when the number of stores in a paiicmarket is zero, we have added one
unity to the number of stores in (9). Here we assanogarithmic relationship between
profit and the number of firms, as in many the@adtmodels of imperfect competition
where the effect of entry on firms’ profits is deasing.

Regarding the firms’ entry decisions, three commeme in order. First, a firm
enters whenever profits cover its entry cost. Simeedo not observe this entry cost we
treat entry cost in a particular marketF, as a random variable. Second, we assume
that F,; can be modeled as reon-negative random term because entry cost always
reduces the number of firms in all theoretical med# entry. And, third, we assume
that entry cost in a particular markatis a function ofobservedbarriers to entrybn.

That is:

InF.,=InF_0,.a) , InF, =0 (10)

mt?

The resulting number of retail competitors supplyithe market in the long run
can be obtained from the zero-profit condition otlce entry cost is accounted for.
Assuming that all retail outlets are identical, ggpiilibrium number of firms in market
mis characterized by the following equation:

Z 0= BIN(N, +1)+&, =InF_ (b,,.a) (11)

mt?

Rearranging (11), we find that the endogenous nurabérms in marketm in
the long run can be written as:

IN(N e +2) = Z,, 0" = Uy + (12)

where d =d 5, Un=InF mbmy @)/ is a random term which measures the effect ofyentr
cost and barriers to entry on market structure tfie number of stores), aggd=&nd S is

a noise term that captures unobserved demand atdaobors in marketn that affect
market structuré.We expect that the data generating processes cé&lith random
terms,un: and &, are quite different because the nature of endstsc(i.e. barriers to
entry) is quite different to that of other unobsahdemand and cost variables.

8 This framework ignores the dynamics of the enfigcpss and the fact that firms are not symmetnic (i
terms of size, reputation, quality, etc.). Modalidecisions when both entry decisions are disaatk
firms are asymmetric is a complex task. Mazzeo Z2a)0Orelaxed this symmetry assumption by
introducing different types of products (or firmgpnditioning the analysis on the number of entgrin
firms of each type. However, Einav (2007) pointad that the main restrictions still remain (e.d. al
potential entrants are ex-ante identical), andraditey Mazzeo’s model to more than two or three $yige
computationally infeasible.

° The model (12) that is going to be estimated Ikeddreduced form” because the number of firms is
thought of as deriving from the interaction of ardad function with a supply relation that captuseth
profit-maximizing behavior and entry decisions. &sesult, the parameters of a reduced form equation
are themselves typically functions of the strudtypg@ameters of the underlying economic relatiomshi
(Baker and Rubinfeld, 1999).



To justify this, note first tha,; can be interpreted as a specification error term
that appears when the researcher tries to moddirths latent profit 7z, as a function
of market-specific demand and cost fact@g, Since &y captures specification errors,
it might take both positive and negative valubete also that this random term is
associated to period-by-period profit maximizatamte a previous decision to enter has
been made. That is, the unobserved demand andiactsts captured b, only affect
entry decisions indirectly. However, by construatientry cost (i.eun) directly affects
the decision to enter into a particular market, drehce uy; is likely negative
distributed. Second, while other unobserved densmdi cost variables are probably
market-driven, entry costs are more likely to b®rgjly determined by regulators as
retail regulation in Spain is mainly designed taniti the entry of large retall
establishment¥’ Third and finally, whileg.; may capture unobserved costs that can be
recovered in case of exity,; may capture sunk costs that cannot be recoversd. A
mentioned above, sunk costs exaggerate the penditie failure on potential
competitors, reducing the probability of entry.

In summary, since barriers to entry involve sulséh sunk costs and their effect
on market structure is more direct, stronger andengertain than the effect af,, we
assume that the effect of entry barriers on maskeicturecan be modeled asreon-
positive random term, i.eun0. Identification of the barriers-to-entry randoermnh
relies on the non-symmetry of;. Whereas it is conventionally assumed that theenoi
term is symmetric with zero mean, we expegtto be negative and asymmetrically
distributed. If both right hand side and left hasde tails of the distribution af,, are
symmetric, we cannot get separate estimates dbtgtat noise and entry cost from
estimates of the composed error for each markethig situation, neither can we
estimate market-specific entry efficiency scorel.the barriers-to-entry random term
is asymmetric, we can apply the stochastic frontechniques developed in the
production literature (see Kumbhakar and LovellD@0in order to estimate (12).
Moreover, in this case, we can take advantage etkiewness of the barriers-to-entry
term to get market-specific barriers-to-entry ssore

Let us assume that the barrier-to-entry random fetlows a truncated-normal
distribution. A general specification including actor of determinants of entry costs,
bme, can be written asiy—N'[(bmy),o(bm)]. However, for several reasons that we
mention below, we assume that; satisfies the so-callestcaling property(see Wang
and Schmidt, 2002). In this casry can be written as:

Uy — 9(b.a) 6, o G ~ N*(u,0) (13)

whereg(bn, @) is a scaling function and, is a random variable that does not depend
on by Although it is an empirical question as to whetbe not the scaling property
should hold, it has some features that we findhetitre. First, this type of model has a
convenient economic interpretation, i.e. while #@aling functiong(:) captures the
effect on market structure abservablebarriers to entry (such as the regional retail
regulation that limits the entry of large retaitadishments in a particular region and
the degree to which this entry legislation is eoéor by local governments§; is a

% In this sensesg, might theoretically capture barriers to entry assed with the degree of firms’ scale
economies, and hence this term is also determip¢debavailable technology.

1 Note, however, that in this situation we can eatarthe market structure equation (12) andatlerage
entry cost for all markets as a constant term dube fact thaE(u,,)>0.
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random term which captures the effectuabbservedarriers to entry and allows entry
cost to vary within a particular region. Seconde tbserved entry barriers in (13)
determine both the shape and magnitude of the idee-gandom term, and their
coefficients can generally be estimated using mariniikelihood techniques (MLE).
As noted by Simar, Lovell and van den Eeckaut (1.984d Wang and Schmidt (2002),
some portion of the model can be estimated by &t least squares (NLLS) without
making any distribution assumption on the randonabée &

Finally, the question of whether the effects of by, on market structure are
monotonic can be easily handled by the choice afirsg function. If one wishes to
impose monotonicity, we can simply use a monotataling function such as the
exponential scaling functioexp (b, @). If not, a non-monotonic scaling function can be
used. The interpretation af does not depend on the distribution &f, and simple
scaling functions yield simple expressions for dffilect of thebn,; on the magnitude of
entry costs. For example, if we use the exponerdgidling function, so that
um=exp(bmi a)-6n, the market structure equation to be estimated is:

IN(N,,, +1) = Z,,0' —expby,' @) (B, + & (14)

In this case, the coefficientsare just the derivatives tri(un) with respect to
bmt.

3. Estimation strategy

In order to estimate (14) we can use maximum ihikeld techniques (MLE).
The MLE approach simultaneously estimates both pheameters describing the
structure of the two error components and the patars describing the configuration
of the market structure equation, once distribtioassumptions on both error
components are invoked.

In particular, in addition to assume that the adesme,,; is symmetric with zero
mean and standard deviatiog this method relies on assuming a specific digtrdn
for the asymmetric barrier-to-entry random tefip, Assume, for instance, that this
term can be modelled by allowirtig, to follow a truncated normal distributidflf we
assume tha,~N"(p,0%) then

2o

In this case the log likelihood function can beivked from Stevenson (1980)
with (4,0) being replaced withgxp®,,.'a) -t ,expb,, a)-c). This yields the following
log likelihood function:

f(Gp) = s @ (4/0) E@xpl—(gg;f)} (15)

12 We have chosen this distribution because it isepetplization of the one-parameter half-normal
distribution and it is one of the most frequentigpoyed in the production frontier literature.
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In f(w,,)=-In®(u/o)- 0.5In(a€2 +0° eprmt'a)z)
+ In{ln(Nmt +1)_ thI5+ :ueprmtla):|

o7 + 07 expb,'a)?

+Ino(o? + 02 expb,,'a)* ) e _oexpb,a) (in(N_, +1)-z,'0)
Hoexpp,,'a) g,
(16)
where a,, = £,, —expb,,'a) [6,,. Hence, (5,0,0,6,6,)=argmin > > Inf(w,,). As
m t

is customary, for estimation purposes the modelat® parameterized in terms of the
overall variancep® = o2 + ¢*, and an indicator of the relative importance dfaand

unobserved entry costs,= 0? /o? .
Once the parameters in (16) are estimated, erffigieacy scores can be
estimated for each market by decomposing the ednaesidual into a noise

component and a barrier-to-entry component. We haestimates of
oy = Ey — O = Ee —EXPO,,' @) [6,,, Which obviously contains information of,,.

The problem is to extract the information that,contains ond , and, given
expb,.'a), on 8.. Jondrowet. al (1982) faced the same problem in the frontier

production function literature and proposed usihg tonditional distribution of the
one-sided random term (hé#g) given the composed error term (hetg,). The

conditional distribution fg_ |«.) is given by

In f (9mtlwmt)=f(§mt'wmt): 1&7 q)_l(Mjexp{_W} (17)

f(w,) 2r o.

Note that f(8, |«,) is distributed as N*(u,07), where
w = ora + ot )0, 07 = (0% i) o7, = (0% w2 ) o7, + o).
o, =expb, a)lo, u.,=expb, a)lu, and a2 =o?+expb,, 'a)’ w*. Thus, the
mean of f (8, | «,) can be used to get market-specific estimate& pf*> The mean is
given by
E@,|w,) =M +0. BM (18)
o /0.)

As mention above, some portion of the model canebiémated by NLLS
without making any distribution assumption on taeadom variabled,. To show this,
let us to rewrite the market structure equatior) €ist

IN(N,,, +1) = £,,(3) - g (@) (B +V,, (19)

'3 The mode of this distribution can also be used @®int estimator f(ﬁmt. However, it is far more
common to employ the mean in the frontier literatur
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where 8=E(0,), f (3)=2.3, g,()=expb, a), andv, =¢,_-g,(a){6, —6}.
Note that (19) is equivalent to the traditional@peation of a market structure equation

where an average entry cost level is estimatedjetier with other cost and demand
parameters:

The parameters in equation (19) can be estimatetb-linear least squares by
means of

(2,8.6)=argmin S [n(Ny, +1)- £,(0) + (@) 8] (20)

That is, except for the variances of both randammse least squares can be used
to generate consistent estimates of the remainsrgnpeters in the equation (20)
describing the configuration of the market struetti

4. The market

To measure the effect of entry barriers on the remmbf large retail
establishments it is necessary to define the ratgmaduct and geographical market.

Since legal barriers to entry are more restricfimelarge retail establishments
than for either medium establishments (i.e. supekets) or small and specialized
stores (such as bakeries, butchers, grocers, slotda shops, shoe shops, etc.), we will
mainly focus our analysis on hypermarkets or shappenters. Th&panish Shopping
Center Associatiodefines shopping centers as commercial unitslefaat size, with a
selling area usually not less than 1,50band formed by several individual stores that
do not belong to the same brand but which sharenammn image and a common
management. Most of the shopping centers are hykats, i.e. stores with an
aggregate selling area not inferior to 2,500b@longing to a brand where a broad range
of products can be acquired through one-stop shgppi

A more critical issue for our analysis is definithg geographical arena in which
the large retail establishments compete with edabhbroln some merger cases in the
retail distribution sector the EC has carried dwt &nalysis at the national level, based
mainly on the fact that most of the strategic deos (e.g. advertising campaigns,
bargaining with suppliers/producers, client fidation strategies and selection of the
range of products sold) were made at the natioeatll The overlapping in the
catchment area of the stores also favors the naitienapproach.

However, the EC decisions state that the coveregpge @ a given sales location
(supermarket or hypermarket) is limited: 10 to 3Qvidg minutes are generally
mentioned as the radius of coverage of a giverestobn the other hand, several

14 |f panel data is available, the market structuyeation (19) can be extended to allow for market-
specific barriers to entry as follows:

IN(N, +2) = f,,(0) = 9 (@) (8, + Vi

This model assumes that market-specific barriersrivy parameters are time-invariant and it is only
consistent when long panel data sets are availableas T- ). In addition, the incidental parameter
problem appears as-Nw.

" In the next sections we only provide the MLE estesadue to the NLLS results were quite similar to
that obtained using the MLE estimators. They aaglable upon request.
16 See the Promodes/Carrefour case, Alcosto/Caprad® and the Caprabo/Eroski case.
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studies have established a relationship betweeegand concentration in the retailing
sector. The fact that local concentration affeatiegs in many price-concentration
studies is an argument in favor of a local markwdlysis rather than a nation-wide
approach when assessing the impact of entry bsusrethe number of firms.

Most of the shopping centers in Spain are locatear iaround the main Spanish
cities. Most of these cities are the capital of @hg¢he 50 Spanish provinces. For a
hypermarket or a shopping center, the boundarigkedf market do not coincide with
the boundaries of the municipalities where theylacated. The reason is that in urban
areas many people commute daily from their townrefidence, enlarging the
geographical market in which consumers sHop.

Given these considerations, our local markets afened as the commercial
areas formed by the municipality of one of the m@panish cities and its surrounding
municipalities'® On the other hand, it is important to note thasthcommercial areas
can be viewed roughly as independent commercigketsadue to the fact that the main
Spanish cities (which form the main or “lead” mupaity of the commercial areas)
are, in general, quite far away from each othed maa other significant towns are
located between them.

In order to measure the number of large retailbdistaments in each of these
commercial areas, we follow the radius approachs@chrones approach) used by the
Competition authorities, and assume that a giveresin the lead municipality of a
commercial area competes directly with all otherest in the same location, and other
stores placed in locations which are within lesentB0 kms away from the lead of the
commercial area.

5. Data set and variables

As mentioned above we explain market structureatian using demand and
cost drivers to capture differences across commesrieas where retail outlets are
located, in addition to some indicators of bothimagl regulation and approval policy.
This section summarizes the data we used.

Most of the explanatory variables are obtainedhftbe Anuario Econdémico de
Espafia 2008a dataset elaborated by Caixa a Spanish savings bafikThis dataset
includes, for the period 1997-2007, some demogcapéconomic and commercial
variables on all Spanish municipalities with moteart 1,000 inhabitants. More
significantly, this database also includes seveealables that have been elaborated
with the aim of measuring the demand for retaildoicis in a particular municipality
and in a particular commercial area. These commeaceas were defined in turn using
gravity models, based on commercial flows betweeminipalities, and surveys filled
in by the municipal authorities.

7 Claycombe (2000) used commuting variables to eséna price-concentration model. He found that
concentration has a strong positive correlatior viurniture and clothing prices in the US Metropanii
Statistical Areas.

'8 This is the approach followed, for instance, bynMszak and Moul (2008), and the FTC to define the
relevant geographical market in the Staples/Offizepot merger case. The FTC concluded using
confidential documents from the parties that mailitgn areas and regions arguably outside of a
metropolitan area formed the relevant market. $me@aycombe (2000).

19 See www.anuarieco.lacaixa.comunicacions.com/java/X?caiixa.le_menuGeneral.pattefor more
details on this database.
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In our empirical application we analyze the deieants of retail market
structure in 76 local markets, corresponding tatel commercial areas defined in the
Anuariowith the exception of Ceuta. We have excluded &betause Matea and Mora
(2009) do not provide regulation indicators forstcibmmercial area. Although data on
most variables is available from 1997, the periddime analyzed in the empirical
exercise begins in 2002 because the existenceafigtruction lag between the opening
of a new large establishment and the decision teren a particular market. In their
study on Spanish hypermarkets, Matea and Mora (2@0&d that the appropriate lag
is five periods. Bertrand and Kramarz (2002), tnadlyze the effect of legal regulation
on employment in the French retail sector, allowddour year period lag between a
granted application and an actual entry of a stbhese results are consistent with the
assumptions made by retail developers that suggesaverage construction delay
between four and five years. In summary, our datassformed by 76 commercial areas
observed from 2002 to 2007, and hence it inclu&&scbservations.

To capture differences in demand size across loeakets we have used the
logarithm of the overall consumption capacity ofe tipopulation living in the
commercial area, CONSUM. This variable is normalizgy the national level of
population (expressed in units of 100,000 persams) elaborated using information
about population, number of home telephones, vehidbank offices, etc. Hence, the
consumption capacity in a particular commerciahasemeasured not only as a function
of population but also as a function of severalchasing power proxy variables.
Population is often used as a variable measuringketia demand size. However,
unlike CONSUM, this variable does not account fifiedences in per capita purchasing
power across local markets. We expect a positiveevior the parameters associated
with CONSUM.

To capture possible differences in demand strucanmeng local markets (i.e.
demand heterogeneity) we have included severahbias. The first variable measures
the proportion of overall demand (measured by comdion capacity) represented by
the main municipality, PROCON. We expect a positraéie for the parameter of this
variable because hypermarkets and commercial ceater often located close to the
most important cities in order to minimize consush@riving costs, thereby increasing
consumers’ demand and their local market power. Sewend variable, DISTANCE, is
the distance from the lead municipality to the othrunicipalities of the commercial
area. This variable is constructed by averagingdib@nce from the lead municipality
to all the municipalities belonging to a particu@mmercial area using population as
weights. Since most large retail establishmentdaaed in the main municipality and
its surrounding municipalities, consumers’ driviegsts tend to be higher as the
distance to the main municipality increases. Hemeeexpect a negative value for the
parameter associated with DISTANCE.

The number of competitors in a particular markegbestels on operating costs
and fixed costs. Following Bresnahan and Reissi188d de Juan (2006) we model
these costs as a function of the characteristicghef local markets. To capture
differences in retails costs across commercialsanea have included three variables in
our estimations. The first is the occupation ratepercentage terms) in the commercial
area, OCURATE. This variable is chosen as a praxyldbor wages and other labor
expenses, and is constructed as a weighted avefatpe occupation rates of all the
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municipalities belonging to a particular commereistaZ® Hence, we expect a negative
effect of OCURATE on the number of retail outldtsshould be noted, however, that
the sign of this coefficient might be not statialig significant if OCURATE also
captures a demand effect. The second variableeisethl estate price, RSPRICE. This
variable was obtained from the Spanish MinistryHolusing, and it is measured at the
province level. Hence, it takes the same valueafocommercial areas located in the
same province. This variable is used in ordem&asure differences in fixed costs, so
we expect a negative effect on the number of restdblishments:

As a determinant of entry costs we have includeal \teriables associated with
the barriers created by regional legislation thatitl the entry of new large retall
establishments. To capture legal entry barriers make use of the retail market
regulation indicators developed by Matea and Mae#99). As in Table 2, the synthetic
regulation indicator has increased over time argl dispersion across Spain’s
autonomous regions is high, reflecting the highrdegf regional autonomy in raising
barriers to entryMuch of the regulation contained in the synthetidicator refers to
both small and large retail establishments. Fos ttdason we make use of two
regulation indicators that only affect large retstablishments, i.e. the establishment of
taxes (TAX) and outright bans (BAN) for/on largetaie establishments. These
indicators take values between zero and one, wheexo value indicates respectively
that no taxes and outright bans are establishadparticular region (for more details on
these variables, see Matea and Mora, 2009). Wecex@ppositive parameter for both
variables, indicating that specific legal regulati@mn large establishments have
effectively deterred the creation of new hypermexkand shopping centers. Since there
is a large construction lag between the opening éw establishment and the decision
to enter in a particular market, these variabledagged five periods.

As mentioned in the introduction section, since@l@8try of large retail stores
requires approval of both municipal and regionatharities, i.e. it requires two
licenses. The stringency of entry deterrence thatghapproval of these two licenses
might diver from region to region, and from oneatwother commercial area, because
the approval policy is likely related to electorasults. Consistent with the considerable
political weight of local middle-class homeownerslamall retailers in the nationalist
parties (such aRartido Nacionalista VasGdNV, andConvergencia i UnipCiU), we
expect that these parties tend to protect traditistores as a way to shore up electoral
constituencies. Left and social-democrat partiegh(sasPartido Socialista Obrero
Espafio] PSOE andzquierda Unida IU) also tend to protect traditional stores agay
to enhance employment in these businesses anatecpunderprivileged families that
usually live in urban areas and cannot easily dioviarge out-of-town establishments.
On the other hand, national center-right partiesl{sasPartido Popular PP) usually
represent the interests of not only small privatgleyers but also large employers and
hence they try to not introduce more legal or adstiative restrictions on any private
business.

% This variable was constructed using the unemploymate with respect to the registered population
provided by La Caixa, whose definition is quitefelieént to that used by the Survey of the Working
Population (EPA).
%L In order to capture the fixed costs associatedh wliie opening of new establishments in some
industries, Bresnahan and Reiss (1991) used tke pficultivated land. De Juan (2006) also used the
housing price as a proxy for the fixed cost of bardnches.
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Following Bertrand and Kramarz (2002) and Sadu@0& that analyze
respectively the employment effects of planningutatjons in the UK and France, we
use several electoral variables based on the pgegewf votes obtained by each party
in both regional and municipal electoral constitties in order to check whether the
concession of licenses depends on the politicdil@rof both regional and municipal
governments. In particular, we use three regionanmies (REGPP, REGNAT,
REGPSOE) that take the value one when respectiielpercentage of votes obtained
by PP party, the nationalist parties and the PS@#y fin the regional constituencies is
higher than 40%, and zero otherwise. This allowtoudentify which party is, (alone or
with other party in coalition) in the government afparticular region. Since large
establishments are usually located in (or close th® main municipality of the
commercial area, we also have constructed similammdy variables (MUNPP,
MUNNAT, MUNPSOE) using the municipal electoral rk#su of the main
municipalities.

The dependent variable in our empirical modelfiéslbgarithm of one plus the
number of large retail establishments, In(NUM+1)e \Wave added one unity to the
number of stores in order to avoid taking logs wh&iM is zero. As mentioned in the
previous section, we have constructed the varidllédM as the number of
establishments located in the main municipalityaoparticular commercial area and
those located within a radius of 30 kilomet&tsThe locations of all hypermarkets and
shopping centers are obtained from the list oftal shopping centers in Spain in 2007
(Directorio de Centros Comercialescluded in theAnuario elaborated by.a Caixa
This directory also provides information on the mipg year, the store selling area, and
other facilities. On the other handa Caixa databaselso provides details about the
distance of each municipality from the lead muratity of the commercial area they
belong to. With this information and the locatioheach shopping center (namely the
municipality and town each store belongs to) weehalentified the establishments
located within a radius of 30 kilometers.

A summary of the descriptive statistics for the \abwariables are shown in
Table 3.

[Insert Table 3 here]

6. Results

Several specifications of the market structure epiagion (14) were estimated
using MLE. In all specifications we used a halfmaf distribution (i.e. we have
assumed thai=0) in order to avoid the well-known convergencelgems when both
ando parameter are estimated (see Ritter and Simar,)198e results are presented in
Table 4. We have also estimated several modelsyuss dependent variable the
aggregate selling area of all the large retail @istaments belonging to the same
commercial area. They are not showed in Table 4z the main results regarding
either the demand and cost shifters, and regulai@hpolitical variables were almost
the same.

[Insert Table 4 here]

2Ina previous version of the paper we found thatrtiain results were invariant to the selection of a
broader definition of the geographic market by gsior instance, a 40 kms criteria to count the bem
of competitors in a commercial area (see Orea, 2008
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The indicator of the relative importance of nois&l ainobserved entry costs,
)\:05/02, in all estimated models is statistically sigraii¢ and close to one,

indicating the existence of important unobservedryercosts. For large retail
establishments this result is quite reasonable ngitleat the opening of a new
establishment requires getting the licenses, deugo the land, building the
establishment, etc. For these reasons retail deeedosuggest an average construction
lag between four and five years.

The demand driver, INCONSUM, in all estimated med®s a significant and
positive effect on the number of large retail sspiadicating that market size reflected
in the overall consumption capacity of the popolatiiving in the commercial area is
clearly an important determinant of market struet(for a similar results in terms of
population see Manuszak and Moul, 2008). Howevdrilewan increase of 1% in
consumption capacity yields roughly a 0.85% inceeas the number of large
establishments, this increase in consumption cgpa@lds a 1.24% increase in the
surface of this store format when the aggregatbngeblrea is used as dependent
variable. This indicates that the average sizeaofd establishments increases with
consumption capacity.

In order to control for demand heterogeneity, weehiacluded the proportion of
consumption that correspond to the main municpgdlRROCON), and the average
distance from the main municipality of all munidifas of the commercial area
(DISTANCE). As expected, while the effect of PROC@N the number of retail
establishments is positive and statistically sigaiit, the effect of DISTANCE is
negative and statistically significant. Taken tbget these results suggest that
differences in demand structure among local markbtsuld be controlled for when
analyzing the effect of regional barriers to emnymarket structure.

As we expected, the occupation rate in the commleactea, OCURATE, has a
negative effect on the number of competitors iradigular market. Remember that this
variable was chosen as a proxy for labor wagesadinel labor expenses. Hence, this
result indicates that the number of stores dependhis type of cost The second cost
variable is the real estate price, RESTAPR. Thienas¢d parameter for this variable is
always negative as expected, but in some of theifg@ions it is not statistically
significant.

In Model 2 we have added the legal barriers eslabtl by each region to the
entry of large stores, i.e. the establishment ¥ésaTAX) and outright bans (BANY.
Remember that both variables are lagged five perfmtause the large construction lag
between the opening of a new establishment andl¢kesion to enter in a particular
market. Note also that entry barriers enter theatgu with a negative sign. Hence, a
positive coefficient indicates that the regulatiariable has a negative effect on the
number of establishments. As expected, we have ag@ositive and statistically
significant parameter for both variables, indicgtihat taxes and outright bans have
increased entry costs and hence they have effgctdeterred the creation of new

 The effect in terms of surface was also negativesaatistically significant.
% One might consider that both regulation varialesld be endogenous if the decision to introduce
regulation depends on the presence of hypermaaketshopping centers. However, we expect that this
issue is not relevant in this application as thgulation variables are defined at a regional level each
region includes several local markets. That isjbogeoved demand and cost shocks that affect the eumb
of large establishments located in a particularallomarket are unlikely to determine the regional
regulation variables.
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hypermarkets and shopping centérsn summary, the above results corroborate the
Spanish Competition Authority’s statement that ¢éinéry of large retail establishments
was effectively deterred by regional regulationisTreduced number of large retail
establishments is likely to have harmed consumeeifare due to the reduced variety
of retail products and the higher prices they pbbppay for the products they purchase
from nearby hypermarkets compared to those theydimave paid with free entry.

The following two models, i.e. Model 3 and 4, aoeudsed respectively on the
effect of regional and municipal electoral resultsparticular, in Model 3 we added to
Model 2 the three regional dummies REGPP, REGNAAJ &EGPSOE. These
variables identify the type of political party thkkely is in the government of a
particular region. While REGPP and REGPSOE are statistically significant,
REGNAT is positive and statistically significant.hi§ seems to suggest that
“nationalist” regions tend to raise barriers torgntompared to other regions. This
higher entry deterrence can be achieved eithentrgasing the stringency of the legal
barriers to entry (establishing, for instance, saxatright bans and other administrative
restrictions) or though a more stringent approwdicy when granting regional licenses.
In the last models we try to distinguishing amaomgse two alternatives.

In Model 4 we replace the regional electoral dunsnfig the municipal ones, i.e.
MUNPP, MUNNAT, and MUNPSOE. These variables idgntifie type of political
party that likely is in the government of the meannicipality of each commercial area.
The parameter estimates indicate now that not watipnalist parties but also the PSOE
party tend to raise, though a more stringent aggrpelicy, the barriers to entry in their
commercial area.

In Model 5 we use both the legal barriers estabtidhy each region to the entry
of large stores and the regional electoral dumniig® comments are in order. First,
the parameter estimate of TAX is positive but ratistically significant. This suggests
the existence of some correlation with the regiarlattoral dummies. Taxes for large
retail establishments were only established byva fegions since 2001, including
Catalonia where nationalist parties have always be¢he government of that region.
This is the reason why REGNAT is positive and stetally significant. On the other
hand, TAX is probably not statistically significaliecause there are only a few
remaining observations (corresponding to Aragén Astlrias) with taxes for large
establishments. In summary, due to taxes for laeg&blishments are a recent
phenomena and we still do not have enough obsengtit is not clear whether the
variable TAX is capturing the pure effect on marketicture of taxes or is capturing a
more stringent approval policy of nationalist pesti A longer time period would
probably allow us to distinguish between both @ffe&egarding the outright bans, the
coefficient of BANS is statistically significant drihigher than in Model 2. As expected,
this indicates that outright bans have deterredofhening of new large stores, ceteris
paribus the regional electoral results.

The last model (Model 6) adds two interactions leetwregional and municipal
electoral results of both PP and PSOE parties.eSI¥96 entry of large retail stores
requires two licenses, i.e. it requires approval batth municipal and regional
authorities. Hence, the opening of a particulagdastore can be stopped either the

% The effect on aggregate selling area of taxes \igdeeh This result is reasonable due to these tases
defined in term of surface. We have not got howewesignificant effect on aggregate selling area of
outright bans.
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municipal or the regional authority deny its licengVe have found in Model 3 that the
regional PP party does not tend to raise, thougtiagent approval policy, the barriers
to entry in their region. However, the positive atatistically significant coefficient we
get for the interaction between REGPP and MUNPS®OM@del 6 indicates that this
flexible regional approval policy is not effectivehen the main municipality is
governed by the PSOE party. That is, while somdicaipns have been approved by
the regional authority, they have been block byaldeft-social-democrat authorities.
The coefficient of the opposite interaction, i.etvibeeen REGPSOE and MUNPP is not
statistically significant, indicating that the darant approval policy is that followed by
the regional left-social-democrat authorities.

Once we have examined the estimated coefficientshef market structure
equation, entry efficiency scores can be estimidedach market using the Jondretv
al. formula by decomposing the estimated residual mtomoise component and a
barriers-to-entry component. We have applied tlosmbila using the parameter
estimates of our preferred model, Model 6 in Tahl&he efficiency scores classified
by years are showed in Table 5.

Since our dependent variable is the logarithm @ plus the number of large
retail establishments, the Jondr@w al. formula yields an estimate of the so-called
Alternative Entry Efficiency index (8). Given (14the stochastic specification of the
AEE index can be written as:

N _+1 .
AE = . mt — e_um[ — e_EXp(bmt ) By 15
Emt ‘ N . + 1iéé‘mt ( )

where the denominator is the stochastic maximum baunof stores (plus one) that
would exit in case of no entry cost or entry bagiélhe relative importance of entry
cost and barriers to entry in a particular locatkeican be measured as one minus the
AEE index. By definition, this new variable (lakedl DEFICIT) measures in percentage
terms the deficit of establishments in a particatarket. In addition, using (15) and the
efficiency scores we can also estimate the potemtimber of stores that would exit in a
particular market.

It is also worthy to note that the right hand sad€15) indicates that the AEE
index measures the effect of bathservablebarriers to entry created by regional and/or
municipal governments captured byp(b.{ @), and unobservableentry cost captured
by &.. However, we can define an entry efficiency inderly associated to
unobservablentry cost and barriers to entry. This Unobservdbitry Efficiency index
(UEE) can be written as:

UEE =g (16)

The results in Table 5 show that the average AfiEiency score is about 73%.
This indicates that the average deficit of estabtients in all local markets is about
27%. This outcome suggests therefore that in thmtetical case of no entry cost or
entry barriers the number of stores would increase 27%. As mentioned above, this
magnitude suggests in turn the existence of lardey e&ost for big retail stores. The
UEE index increases over the whole period, indigcata reduction ofunobservable
entry cost. However, the AEE index decreases sk, indicating an increase of
barriers to entry attributed to regional and/or myal governments. The different
between both efficiency indexes is about 3.8 paeggnpoints, which represent a 17%
of the overall deficit of large retail establishnteerHence we can conclude that regional
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legislation (in particular, taxes and outright baard the entry deterrence though the
approval policies of both municipal and regionathawities represent a 17% of the
overall large establishments’ entry cost.

[Insert Table 5 here]

The entry efficiency scores using both the AEE B&dindex and the associated
deficit of establishments classified by regionsslrewed in Table 6 (see also Figure 3).
Note that while the AEE index is calculated usihg tull sample, for the EE index we
have excluded local markets with no large establesits and hence with efficiency
scores equal to zero. As expected the AEE indéigiser than the EE index, and hence
the alternative entry efficiency index tends to regimate (underestimate) the right
entry efficiency index (the real deficit of largstablishments).

[Insert Table 6 here]
[Insert Figure 3 here]

Using both efficiency indexes, Madrid is the regiafith the highest entry
efficiency score (about 84%), followed by Castile-Mancha, Canary Islands and
Cantabria, with AEE scores close to or higher th@#. On the other hand, the regions
with the lowest entry efficiency scores are Catelaand Baleares with scores between
61% and 57%. Remember that AEE index measuresffibet eof bothobservable(i.e.
created by regional and/or municipal governmemnts) umobservabléarriers to entry.

In Table 7 we show the UEE indexes that are nat@a®ed toobservablebarriers to
entry created by regional and/or municipal govemitsieThe deficit indexes are in turn
represented in Figure 4.

[Insert Table 7 here]
[Insert Figure 4 here]

The results in Table 7 allow us to identify theio&g where the establishment of
taxes and outright bans and/or the regional andicipah approval policy explain an
important portion of the efficiency indexes showed able 6. Note that in most of the
regions the ratio AEE/UEE is quite close to onecegt for three regions: Basque
Country, Catalonia, and Balearic Islands. In thiasee regions the UEE index is quite
larger than the AEE, indicating that the legal aditical barriers to entry created by
regional and/or municipal governments have beete gffective. Moreover, Figure 2
suggests that in these regions the different betvbet¢h efficiency indexes is about 14
percentage points in the Basque Country and Baldéslands and about 21 points in
Catalonia. These numbers suggest that legal articpbbarriers to entry explain about
50% of the deficit of large retail establishmentghe Basque Country and Catalonia,
and about 40% in The Balearic Islands.

In Table 8 we show the efficiency scores we havefgoeach local market,
grouped by regions. The dispersion of the efficgescores is often high within a
particular region, indicating that there are sigaift within-differences in entry costs
among local markets and hence that a regional appras not appropriate when
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measuring entry costs and barriers to entry. Onother hand, since most observed
barriers to entry are constructed at regional B{EAX, BANS and regional electoral
results), the differences in a particular regioitect differences in unobserved barriers
to entry or differences in enforcement of regioraitry restrictions by local
governments. This table might suggest that regideghl entry restrictions were
enforced to differences degrees in each local nhagkal that in some local markets
differences in enforcement have notably aggravétedentry restrictions imposed by
regional legislators.

[Insert Table 8 here]

7. Conclusions

Recent studies have shown that barriers to entryafge retail establishments
promoted by Spain’s autonomous regions have bemgaadsed in the last decade In the
present paper we try to test whether the entryaofd retail establishments was
effectively limited by regional regulation, and viher the approval policy is related to
electoral results., To achieve these aims we mehge literatures on stochastic
production frontiers and on barriers to entry bneating a frontier entry model. One
advantage of the proposed frontier approach is ithallows us to capture either
observed and non-observed entry costs or barreersntry. In order to control for
market heterogeneity and aggregation errors thghtrbias our empirical results, we
use a local market approach. This allows us to lchdwether a regional approach is
appropriate when measuring entry costs and bart@rentry in the Spanish retalil
market.

We have found that the approval policy of naticstgtiarties (for instance, PNV
and CiU) is more stringent than the approval potitpther political parties, such as PP
and PSOE. As expected, outright bans have deténeedpening of new large stores,
ceteris paribus the regional and municipal politresults. However, to distinguish the
effect of taxes for large establishments from tfieceé of the more stringent approval
policy of nationalist parties we need a longer datia

The estimated average entry efficiency score i21a68%, indicating that entry
costs have decreased the number of large estalgligbrny some 27%. This magnitude
suggests in turn the existence of significant eyt for large retail stores. While
Madrid is the region with the highest entry effiaig score, followed by Castile-La
Mancha, Canary Islands and Cantabria, the regiatis twe lowest entry efficiency
scores are Catalonia and the Balearic Islandsseibhes between.

We have also found that, on average, regionallbms (in particular, taxes and
outright bans) and the entry deterrence thoughagipeoval policies of both municipal
and regional authorities represent a 17% of theadMarge establishments’ entry cost.
However, we have found that the legal and politizatiers to entry created by regional
and/or municipal governments in The Basque Cour@atalonia, and The Balearic
Islands have been especially quite effective. Iddetne deficit of large retail
establishments in the Basque Country and Catalsni@out 50% and in Balearic
Islands is about 40%. These results corroborateSganish Competition Authority’s
statement that the entry of large retail establesiism was effectively deterred by
regional regulation.
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In addition, we have found that the entry reswis imposed by regional
legislators were enforced to different degreesaichdocal market. The notable within-
region dispersion of the estimated efficiency ss@eggests the existence of significant
differences in entry costs among local marketsgessting in turn using a local rather
than regional approach to analyze entry costs andgebs to entry in the Spanish retail
industry.
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Table 1. Legal Barriers to Retail Distribution by Region, 1996—-2005

Location Multiple Ownership I diosyncratic Restriction in the Financial Outright ban
definition of criteria to define Definition definition of transfer of viability plan

largefirm large firms largefirm ownership
Andalusia X X X
Aragén X X
Asturias X X X
The Balearic Islands X X X X
The Canary Islands X X
Cantabria X X
Castile-La Mancha
Castile and Leon X X
Catalonia X X X X
Madrid X X X
Valencian Community X
Extremadura X
Galicia X
La Rioja X
Murcia X X
Navarra X X X X
The Basque Country X X X X

Source: Spanish Competition Authority (TDC, 2008) &offmaister (2006).
Note: The symbol "X" denotes whether a specifiémedpas imposed the barrier type listed in the wwltheader at some time during the period 1996—2005.
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Table 2. Retail market regulation level by region

Region 1997 2007 Rate of growth (%)
Andalusia 35 53 51.4
Aragén 41 56 36.6
Asturias 35 62 77.1
The Balearic Islands 40 51 27.5
The Canary Islands 45 56 24.4
Cantabria 33 47 42.4
Castile and Ledn 38 51 34.2
Castile-La Mancha 33 41 24.2
Catalonia 41 54 31.7
Valencian Community 46 44 -4.3
Estremadura 33 58 75.8
Galicia 41 33 -19.5
Madrid 32 42 31.3
Murcia 35 53 51.4
Navarra 39 63 61.5
La Rioja 40 38 -5.0

Source: Matea and Mora (2009)
Note: They do not provide the aggregated indicttoiThe Basque Country due to its inclusion made th
factorial analysis worse, and changed significatiittyother scores.

27



Table 3. Descriptive statistics

Variable Mean Std Min Max
IN(NUM+1) 1.362 0.910 0 4.736
INCONSUM 6.643 1.111 3.932 9.636
PROCON 38.044 12.427 12.748 67.925
DISTANCE 27.021 11.477 4.909 59.309
OCURATE 95.901 1.475 91.448 98.825
RSPRICE 2.406 1.177 0.660 4.890
BANS 0.094 0.261 0 1
TAX 0.034 0.174 0 1
REGPP 0.493 0.501 0 1
REGNAT 0.145 0.352 0 1
REGPSOE 0.309 0.463 0 1
MUNPP 0.625 0.485 0 1
MUNNAT 0.066 0.248 0 1
MUNPSOE 0.151 0.359 0 1
REGPP*MUNPSOE 0.099 0.299 0 1
REGPSOE*MUNPP 0.237 0.426 0 1

28



Table 4. MLE estimates

Mode 1 Model 2 Model 3 Mode 4 Model 5 Mode 6

Coef. t-ratio Coef. t-ratio Coef. t-ratio Coef. ratio Coef. t-ratio Coef. t-ratio
Constant 4,229 3.725 3.813 3.401 1.931 1.535 2.3521.954 3.187 3.001 2.464 2.176
INCONSUM 0.862 42.842 0.855 42.815 0.853 41.015 5®.8 42.344 0.832 43.124 0.843 42.143
PROCON 0.019 11.236 0.018 10.752 0.017 9.716 0.0180.191 0.016 9.713 0.016 9.524
DISTANCE -0.013 -6.745 -0.014 -7.249 -0.015 -7.642-0.014 -7.333 -0.014 -7.333 -0.015 -7.782
OCURATE -0.089 -7.730 -0.084 -7.349 -0.064 -5.165 0.069 -5.716 -0.076 -6.976 -0.069 -6.001
RSPRICE -0.038 -1.993 -0.032 -1.743 -0.020 -1.1160.022 -1.184 -0.016 -0.892 -0.014 -0.743
BANS 0.437 2.558 0.582 2.229 0.488 2.500
TAX 0.534 2.315 0.032 0.131 0.052 0.207
REGPP 0.020 0.094 -0.017 -0.117 -0.052 -0.330
REGNAT 0.722 2.152 0.631 3.076 0.756 3.277
REGPSOE -0.200 -0.871 -0.171 -0.972
MUNPP 0.124 0.933
MUNNAT 0.786 3.466
MUNPSOE 0.822 4.503
REGPP*MUNPSOE 0.433 2.254
REGPSOE*MUNPP -0.043 -0.237
sigma 0.461 13.904 0.432 13.655 0.375 5.976 0.414 .2508 0.358 11.352 0.370 9.115
lambda 1.515 4.316 1.392 4,124 0.991 1.716 1.260 9202. 1.008 3.223 1.043 2.689
Mean log-likelihood -0.344 -0.329 -0.300 0.311 -0.298 -0.294
Number of cases 456 456 456 456 456 456
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Table 5. Entry efficiency scores and deficit of eablishments by years

Year N N*) AE Index 100-AE UE Index 100-UE
2002 49 7.0 71.6 28.4 75.2 24.8
2003 53 74 73.3 26.7 76.4 23.6
2004 5.6 7.7 73.9 26.1 76.9 23.1
2005 5.9 8.0 73.7 26.3 77.1 22.9
2006 6.1 8.2 73.4 26.6 77.9 22.1
2007 6.1 8.3 73.2 26.8 78.4 21.6

Table 6. Entry efficiency scores and deficit of eablishments by regions

Full sample Selected sample (a)

Region Obs AEE Index 100-AEE Obs EEIndex 100-EE
Andalusia 72 74.0 26.0 66 69.0 31.0
Aragon 36 76.3 23.7 12 66.8 33.2
Asturias 18 76.7 23.3 18 73.0 27.0
The Balearic Islands 18 61.1 38.9 6 68.5 315
The Canary Islands 18 78.0 22.0 18 74.6 25.4
Cantabria 6 78.0 22.0 6 75.0 25.0
Castile and Leén 66 76.8 23.2 56 69.0 31.0
Castile-La Mancha 36 78.8 21.2 36 71.6 28.4
Catalonia 48 57.1 42.9 33 50.7 49.3
Valencian Community ~ 18 76.4 23.6 18 73.6 26.4
Estremadura 24 77.6 22.4 24 68.6 31.4
Galicia 42 73.5 26.5 42 66.8 33.2
Madrid 6 84.1 15.9 6 84.0 16.0
Murcia 18 72.9 27.1 18 65.1 34.9
Navarra 6 74.8 25.2 6 70.9 29.1
The Basque Country 18 70.6 29.4 18 67.5 325

6 73.8 26.2 6 66.3 33.7

La Rioja

(a) The average of the Efficiency Index excludeslonarkets with no large establishments.
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Table 7. Entry efficiency scores and deficit of eablishments by regions

Region Obs AEE UEE AEE/UEE 100-AEE 100-UEE
Andalusia 72 74.0 75.1 0.99 26.0 24.9
Aragon 36 76.3 77.6 0.98 23.7 22.4
Asturias 18 76.7 77.6 0.99 23.3 22.4
The Balearic Islands 18 61.1 75.5 0.81 38.9 24.5
The Canary Islands 18 78.0 78.0 1.00 22.0 22.0
Cantabria 6 78.0 79.6 0.98 22.0 20.4
Castile and Ledn 66 76.8 76.2 1.01 23.2 23.8
Castile-La Mancha 36 78.8 79.9 0.99 21.2 20.1
Catalonia 48 57.1 78.4 0.73 42.9 21.6
Valencian Community 18 76.4 75.3 1.01 23.6 24.7
Estremadura 24 77.6 76.7 1.01 22.4 23.3
Galicia 42 73.5 74.7 0.98 26.5 25.3
Madrid 6 84.1 83.3 1.01 15.9 16.7
Murcia 18 72.9 75.2 0.97 27.1 24.8
Navarra 6 74.8 74.5 1.00 25.2 25.5
The Basque Country 18 70.6 85.0 0.83 29.4 15.0
La Rioja 6 73.8 72.7 1.02 26.2 27.3
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Table 8. Deficit of establishments by commercial &as

Region Commercial Area Deficit Region Commerciatar Deficit
Andalusia Almeria 26.5 Castile-La Albacete 215
Mancha
Algeciras 26.3 Ciudad Real 20.6
Cadiz - San 32.7 Cuenca 16.9
Fernando
Jerez de la Frontera 16.6 Guadalajara 21.4
Coérdoba 24.7 Talavera de la Reina 26.7
Granada 27.3 Toledo 20.4
Huelva 23.6 Catalonia Barcelona 32.4
Jaén 37.4 Manresa 41.3
Ubeda 21.7 Vic 54.1
Malaga 22.5 Figueres 28.9
Ronda 33.2 Girona 63.5
Sevilla 20.1 Olot 45.2
Aragon Barbastro 18.3 Lleida 48.4
Huesca 21.2 Tarragona 29.3
Monzén 21.8 Valencia Alicante 21.7
Teruel 30.5 Castellon de la Plana 26.0
Calatayud 21.4 Valencia 23.1
Zaragoza 29.0 Extremadura Badajoz 24.1
Asturias Avilés 21.6 Don Benito 21.4
Gijon 26.7 Céceres 22.8
Oviedo 21.6 Plasencia 21.2
The Balearic Eivissa 50.3 Galicia A Corufia 31.1
Islands
Mad 37.3 Ferrol 20.9
Palma de Mallorca 29.1 Santiago de Composteldl.6
The Canary Arrecife 17.9 Lugo 19.7
Islands
Las Palmas de Gran 19.8 Ourense 27.6
Canarias
Santa Cruz de 28.3 Pontevedra 18.2
Tenerife
Cantabria Santander 22.0 Vigo 26.8
Castile and Leén  Avila 18.2 Madrid Madrid 15.9
Burgos 24.7 Murcia Cartagena 26.0
Lebén 24.6 Lorca 33.6
Ponferrada 21.6 Murcia 21.8
Palencia 33.0 Navarra Pamplona 25.2
Castile and Le6n  Ciudad Rodrigo 21.1  The Basque Vitoria 39.8
Country
Salamanca 19.7 San Sebastian 18.4
Segovia 25.5 Bilbao 30.0
Soria 24.7 La Rioja Logrofio 26.2
Valladolid 20.6
Zamora 21.9
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Figure 3. Deficit of establishments by region (AEENnd EE)
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