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Abstract

From the observation that many public goods —swxlzans— are indivisible, OATES (1988) put
forward the idea that the range of public goodsukhincrease with localities’ size; this is the zoo
effect. But despite this argument appears obvidusuffers from a limited empirical literature.
Therefore, the purpose of the present paper isdbthis theoretical argument using data on French
inter-municipalities, i.e. local governments thaitlger several municipalities together in order to
manage some local goods. Depending on their sgadgiion, we split our data set into three groups:
urban, suburban and rural inter-municipalities.rngsspatial econometrics, estimation results provide
evidence for the existence of a “zoo effect” inrtefe inter-municipalities. In other terms, we fircht

the varieties of services provided in larger intericipalities exceeds those in smaller communities
Moreover, the intensity of the “zoo effect” depemasthe urban-rural gradient. It is less intensthen
suburban and rural areas than in the urban commsinit

1. Introduction

Since the seminal papers by BORCHERDING and DEAGO®?2) and BERGSTROM
and GOODMAN (1973), the estimation of demand fumtdi for publicly provided goods has
been widely studied in the literature. Based onrtigglian voter model, both papers suggest
that local and state governments provide goods twhave roughly the same amount of
rivalry in consumption as private goods do (REIT&Rl WEICHENRIEDER, 2003). Their
analysis facilitates their empirical implementatimecause it allows a derivation of a physical
measurement of the publicly provided goods. HoweW2ATES (1988) emphasizes one
drawback of this approach that comes from the ebsen that the variety of services
provided in larger cities exceeds those in smalhes. The lower expenditure of smaller cities
could not be explained by less crowding but simipbm the fact that certain expenditure
categories - such as a zoo — need a minimum pagulsize to be supplied. This is the so
called “zoo effect”.



Although OATES’ (1988) argument is greatly intugivand involves important
implications on the design of econometric modetssuffers from a lack of empirical
evidences. Indeed, to our knowledge, the pionegk wa the “zoo effect” has been led by
SCHMANDT and STEPHENS (1960), even before OATESB8)%ad formalized it. Using a
data set on 19 Milwaukee county municipalitiesytbaild a service index based on a sharp
partition of municipal services into 550 sub-fupos! In this manner, they succeed in
approximating the range of municipal public sersibg adding the number of those activities
performed by each municipality. Finally, their spugveals that the bigger is a locality, the

more diversify will be the supply of municipal semes.

However, beneath an apparent strong support tadbeeffect, this study suffers from
econometric weakness. First in question, the smatiber of observations (19 observations)
and second, the weakness of the econometric metised (correlation coefficients).
Therefore, the first scope of this paper is to Iéok empirical evidences of the zoo effect,
using modern econometric tools, and grounding stimations on a data set of 2552 French
inter-municipalities (“Etablissement Public de Cémyion Intercommunale” in French).
Grouping several municipalities to collectively dimce and manage some local public
services, those inter-municipalities gathered ne@®6 of French municipalities in 2010.
Initially, this form of local cooperation has beerdely prompted by the government thanks
financial incentives in order to solve the problem“municipal fragmentation” extremely
intense in the count’.In that way, inter-municipalites were supposedirgprove the
coordination between local policies on one hand,@mthe other hand, to release substantial

economies of scale in order to reduce the pubkndmg.

Therefore, the aim of this paper is to assessiipadt of population size on the range of
the public services provided by French inter-mypatties. In order to isolate this pure “zoo
effect”, we have to cope with a “substitution effeevhich can be explained by the French
institutional context. In essence, the smaller imitipality, the more competences it will be
likely to transfer to the EPCligeteris paribus Our empirical specification allows us to
disentangle those two effects. Moreover, we triedinhprove our understanding of the

relationship between the range of public servicesvided and the population size by

! For instance, “police protection is broken dowtni65 categories including foot and motorcycleqat

criminal investigation, youth aid bureau, ambularased pulmotor service, school crossing guards,oradi
communication, radar speed units, and manualdraéfntrol.” (SCHMANDT and STEPHENS, 1960, 370-371)
2 Nowadays, we count more than 36,500 French nmpalites, i.e. nearby half of European
municipalities (EU15). Consequently, 87% of Frenaimicipalities were smaller than 2,000 inhabitant2010,
i.e. one fourth of the metropolitan French popuolatiDGCL - DESL, 2010)



considering the urban-rural gradient. Indeed, wektlthat the “zoo effect” may not exhibit
the same features in urban, suburban and rurat.aF@aally, we test for the existence of

spatial correlation using spatial econometrics.

Besides, one should note that the issue raisetidoydo effect contributes to the active
debate on the optimal organization of the publict@e Between centralization and
decentralization, we arbitrate for higher economidsscale (i.e. less expensive public
services), a higher range of public services, nmratimnal local public policiess. a better
match between local public services supplied artérbgeneous citizens’ preferences (de
TOQUEVILLE, 1935), a better control of citizens owgovernment’s actions (BRENNAN
and BUCHANAN, 1980). At the same time, it also gi\acritical view on the craze for inter-
municipality in France, but also across Europeamtes, in the sense that we accurately
guestion the assumption that inter-municipalitynpés the diversification of local public
goods supply. In that way, this paper deals wiffhanomenon much larger than the simple

case of the diversity of public services providgdbench inter-municipalities.

The plan of the paper is as follows. We describ¢he next section the zoo effect in
detail. The French institutional context is presédnin section 3. In Section 4 we present the
methodolny and the econometric model. Section 5ibé&sh our estimation results.
Conclusions are dressed in the final section.

2. The “zoo effect”: theory and empirics

Since many public goods —such as zoos- are indigisihe range of public goods should
increase with jurisdictions’ size; this is the zftect as defined by OATES (1988). Basically,
the intuition is that “the first 'unit' of outpubrf such goods may require a substantial
expenditure such that it does not become desirtblprovide the good until population
reaches a certain critical size —the size for wiihghsum of the marginal rates of substitution
equals (or exceeds) the cost of the first unit” {&%, 1988, p.88).

In line with the median voter model, OATES (198&velops a framework where
localities’ expenditure levef is positively linked with the level of individuakrviced L and

with the range of services provided

3 More specificallyL is defined in the existing literature L = TL/N” , whereTL is the total level of

services provided by the jurisdiction with a popigla N, and y is the crowding parameter (also called
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E=f(L,R) (1)
And by assumption, both andR positively depend on localities’ populatidf) that is:
L=g(N) and R=h(N) with g’(N)>0 and h’(N)>0 (2)

Consequently, in presence of such a phenomenoririeahgtudies would systematically
underestimate the extend of economies of scaleinwitie public sectorindeed, OATES’
(1988) original scope was to highlight a methodmhiweakness in both BORCHERDING
and DEACON (1972), and BERGSTROM and GOODMAN (1978)thout taking into
account the zoo effect in the design of their eocoetwic model, their estimates of the
population elasticity of spending were upwardlyseid, leading to a congestion parameter
overvalued' In that way, the zoo effect contributes to theadr@mpirical literature that
undertakes to identify the various explaining fast@f the increasing level of public
expenditure in developed countries over last dexatled more specifically, this is a relevant
element in the valuation of economies of scaleasadd by the collective production of public

services.

But even if OATES’ (1988) argument is greatly ittee and has some consequences on
the design of econometric models, it suffers frolack of empirical evidences. Indeed, to our
knowledge, the only one empirical study that exekly deals with the zoo effect
phenomenon has been led by SCHMANDT and STEPHENS0{(1 even before OATES
(1988) had formalized it. Using a data set on 18Mslikee county municipalities, they build
a service index based on a sharp partition of nipalicervices into 550 sub-functionsn
this manner, they succeed in approximating theeadgnunicipal public services by adding
the number of those activities performed by eachiampality. Finally, their study reveals that

the bigger is a locality, the more diversify wi the supply of municipal services.

“capturability parameter”) such ¢[y = ¢pop/ (L +price)] Where epop is the population elasticity of spending,
and ¢pg e IS the price elasticity of demand.
s OE_0EdL GEdR

. GEdL _dE GEdR_. GEdR
dN oL dN  éR dN

0 > 8POP:IdN —m-aRm—spop-ﬁm with epop the real

population elasticity in comparison witté,o, estimates of the population elasticity provided by

oE dR
BORCHERDING and DEACON (1972), and BERGSTROM and@EMAN (1973), and RAN the zoo

effect component.

° For instance, “police protection is broken dowtoi65 categories including foot and motorcycle@at

criminal investigation, youth aid bureau, ambularared pulmotor service, school crossing guards,oradi
communication, radar speed units, and manual ¢craéfintrol.” (SCHMANDT and STEPHENS, 1960, 370-371)
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However, beneath an apparent strong support tadbeeffect, this study suffers from
econometric weakness. First in question, the smatiber of observations (19 observations)
and second, the weakness of the econometric metised (correlation coefficients).
Therefore, the scope of this paper is to look fopeical evidences of the zoo effect, using
modern econometric tools, and grounding our esitangaton a rich data set on French inter-

municipalities.

3. The French institutional context

From the beginning of the 90’s, laws reviving localoperation in France follow one
anothe” Based on the volunteering principle, neighboringniuipalities that desire to
collectively finance and manage some public sesvicmy create an EPCI (Etablissement
Public de Coopération Intercommunale). Initialligist form of local cooperation has been
widely prompted by the government thanks finanitiaéntives in order to solve the problem
of “municipal fragmentation” extremely intense ihetcountry. In that way, EPCI were
supposed to improve the coordination between lpchties, to release substantial economies
of scale in order to reduce the public spending, tarreduce fiscal and spending inequalities
between member municipalities. This double objecsikiould be reached by transferring both
tax and spending abilities from municipalities teeit EPCI. Nowadays, 95% of French

municipalities belong to one of those EPCI.

In order to take into account spatial specificittdsEPCIs in our study, we distinguish
urban, suburban and rural inter-municipalities (Seetion 4 for more details on the method
and data used). This caution will allow us to cdasisome spillover effects of local public
goods and policies in more detailed analyses ofresults. Thus, spatial repartition of inter-
municipalities appears uniform and covering thesgt@tality of metropolitan France (see
Map 1).

6 Three laws show important steps on the developfeinter-municipality in France: the law of th& 6

February 1992 lays down the basis of current intanicipal cooperation that will be reinforced amehdified
by the law of the 12 July 1999, and the law of the 1 2ugust 2004 goes towards a rationalization ofittter-
municipal map.

! Nowadays, we count more than 36,500 French nmpalites, i.e. nearby half of European
municipalities (EU15). Consequently, 87% of Frenaimicipalities were smaller than 2,000 inhabitant2010,
i.e. one fourth of the metropolitan French popuolatiDGCL-DESL, 2010) Redondant avec l'intro...



MAP 1. Distribution of inter-municipal jurisdictions wittineir spatial position on the rural-

urban gradient
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(Data source: INSEE-INRA, DGCL)

More precisely, we identify three jurisdictionalrfies of French inter-municipalities
based on demographic criteria. Tb@mmunauté urbain€CU) must count at least 500,000
inhabitants, theeommunauté d’agglomératiofCA) 50,000 inhabitants with a municipality
bigger than 15,000 inhabitants, while there is noimum size required for theommunauté
de communefCC). As a result, the repartition of those thpaisdictional forms of French
inter-municipality is highly unequal on the ruraban gradient, with an over-representation
of CUs and CAs in the urban space, while the suburdnd rural spaces are exclusively
constituted of CCs(see Table 1). Furthermore, we note that the meamber of
municipalities per EPCI does not vary much from @pace to another, with a National
average of 13.2 (14.3 in the urban space, 12.shenstiburban space and 13.2 in the rural

space).

8 INSEE: Institut National de la Statistique et dgades Economiques, INRA: Institut Nationale de la

Recherche Agronomique, DGCL: Direction Générale@ekectivités Locales.



TABLE 1. Distribution of the various types of EPCI on theateurban gradient

Communauté Communauté Communauté

urbaine d'agglomération de communes TOTAL
Urban 14 158 278 450
Suburban 0 3 773 776
Rural 0 2 1309 1311
National 14 163 2360 2537

(Data source: INSEE-INRA, DGCL)

In practice, municipalities democratically decideavcompetences will be transferred to
their EPCI among 84 competences broken down in dtégories. In that way, every
competence judged as being of inter-municipal @gemay be collectively financed and
managed by the EPCI. However, this notion of imemicipal interest greatly varies from an
inter-municipality to another. Consequently, thenier of competences transferred to an
EPCI rests partly on strategic choices.

Besides, each jurisdictional status involves soorapulsory competences. For instance,
a CC must manage at least one competence pertamihg “space planning” category, and
another to the “economic development and plannoaiégory. Similarly, a CA has to exert
one competence related to four specific categoges, six for a CU. Consequently, we
observe that economic planning and development etenpes, as garbage collection and
treatment, are the competences the most frequardlyaged by inter-municipalities at the
National level (see Table 2). One notes that tbisalwior clearly fits with government’s aims
regarding the coordination between local policiesl s&conomies of scale particularly

important in network services.

Nevertheless, legislation does not constitute 8 aour study. Indeed, it may impact
EPCI’s choices, but more marginally the number @hpetences they exert. On our whole
sample of data, only three CCs have chosen to neatfas minimum number of public
services required by the law. Moreover, the maambrer of competences by EPCI remains
much higher with a small standard deviation at apgice considered. For instance, the
average equals 17.5 with a standard deviation3&6the National level.

9 In addition to the “space planning” and “economévelopment and planning” categories, a CA must

manage at least one competence pertaining to tbeofiamodation and housing conditions” category and
another to the “urban policy”, while a CU must mgaalso a competence pertaining to the “managenfent
collective interest services” and “environment éiathg environment” categories.



TABLE 2. Six most exerted competences by EPClIs by jurisdiat form and by space on the rural-urban graflent

1st 2nd 3rd 4th 5th 6th
COMMUNAUTE Water treatment Garbage Organisation of Road Local program for Collective
URBAINE and distribtuion collection urban public maintenance living cleaning-up
(100%) (100%) transport (100%) environment (92.9%)
£ (100%) (100%)
% COMMUNAUTE Economic Local program for Organisation of Economic ZAC SCoT
.S D'AGGLOMERATION planning living urban public development (93.3%) (92.6%)
::g (99.4%) environment transport (95.7%)
g (98.2%) (96.9%)
E COMMUNAUTE DE Economic Garbage Economic Garbage Tourism Other
COMMUNES planning collection development treatment (80.9%) environmental
(89.3%) (85.8%) (84.9%) (82.7%) actions
(70.6%)
URBAN Economic Economic Garbage SCoT Garbage Local program for
c planning development collection (84.2%) treatment living
g (93.8%) (89.8%) (84.7%) (82.9%) environment
Té (81.8%)
g *g' SUBURBAN Economic Garbage Garbage Economic SCoT Tourism
< }'; planning collection treatment development (75.3%) (74.9%)
S (88.9%) (86.2%) (84.8%) (81.7%)
§ RURAL Economic Economic Garbage Tourism Garbage Other
a planning development collection (85.8%) treatment environmental
& (89.1%) (86.3%) (86.0%) (82.0%) actions
(72.2%)
NATIONAL Economic Garbage Economic Garbage Tourism Other
planning collection development treatment (80.2%) environmental
(89.9%) (85.8%) (85.5%) (83.0%) actions
(71.1%)

SCoT and ZAC denote town planning documents. Hieycompetences of the category “space planning”.
Percentages enter parenthesis denote the fiatiBPCls of the group considered that manageeifspcompetence.



4. The econometric model

We here undertake to assess the zoo effect wittench inter-municipalities. The basic
idea is to estimate the impact of population siagh® range of public services provided by

inter-municipalities.

Indeed, in our case, we need to distinguish twaphena. On one hand, the bigger is an
inter-municipality the more public services it wadwupply to its citizens. This is the zoo
effect as originally defined by OATES (1988) andpancally measured by SCHMANDT and
STEPHENS (1960). But on the other hand, the nurabeompetences an inter-municipality
exerts partly rests on municipalities’ choice betw&eeping a public service at the municipal
level, or transferring it to the inter-municipalityn other words, they would arbitrate between
giving up their political power on a particular cpetence (and risking to weaken the link
with their electors), or attempting to release eroies of scale and improve the coordination
with neighboring municipal policies. Thus, we a@nfronted to an alternative effect: the
“substitution effect”. In essence, the smaller isnanicipality, the smaller is its range of
public services performed, and the more competeheel transfer to the inter-municipality,
ceteris paribus® As a result, the share of relative small muniiies within an inter-

municipality would spur competences’ transfers.

In addition, we take into account spatial spediBsi of inter-municipalities
distinguishing urban, suburban and rural inter-roypailities. The idea is that the relationship
between the supply of public services and populasize may differ on the rural-urban
gradient. More specifically, we expect that the &ffect is less intense for suburban than
urban inter-municipalities. Because of spillovelieefs and easy-riding behavior, they would
generally be inclined to provide fewer public seed as they would do if they were cut off.

This behavior should also appear in rural EPCI$,nbore marginally since easy-ridding
opportunities become scarcer as the distance wéhutban area increases. However, we note
that member municipalities’ population is smallervae as we turn to suburban and rural
areas. Then, citizens would better control govemtaactions and demand model better fits
data than supply ones (JOSSELd¢Nal, 2009). Consequently, in order to preserve a gtron
link with citizens’ preferences, suburban and moatkal municipalities would tend to keep

their decisional powers for local public servicesl ahe zoo effect should be less intense. But

1 This behavior has already been observed in tee o&French inter-municipalities by LEPRINCE and

GUENGANT (2002).



at the same time, we also note that some competerggch as “aid actions for higher
education”- are systematically abandoned to tharudmd suburban areas, limiting therefore
the possibilities of competences coming under intanicipal interest. At the end, we should
observe a less intense zoo effect in rural EPCés trban and even suburban EPCIs.
Furthermore, since rural inter-municipalities getlgr group small municipalities, the

substitution effect is more likely to be intensarttfor urban or suburban inter-municipalities.

Finally, following OATES’ (1988) specification (céquation 2), the general idea of the

paper can be summed up by the following equation:

R=h [PopEPC]| ; RRSM] (3)
With R the range of public services provided by the wmenicipality, PopEPCIits total
population andRRSMits rate of relative small municipalities that pestively measure the

zoo effect ZE) and the substitution effec8E), such as by assumption:

dh _oh dzE . dh _oh dSE _
dPopEPCI 9ZE dPopEPCI dRRSN  6SE dRRSMN

0

More preciselyR, PopEPClandRRSMare obtained as follows:

- Ris the number of competences exerted by an EP@rt€ly updated, this data base is
provided by the DGCL. For each EPCI, it lists akkmber municipalities and based on
the national nomenclature, all competences it exdit in all, it represents 14 categories

broken down in 84 competencéBata source: DGCL, 2008)

- PopEPCI denotes the total population of the EPCI. For aRCE grouping N

municipalitiesj with a populatior Pop,, PopEPClis basically defined as follows :
N
POpEPCI= D, Pop
j=1

Because of the zoo effect, we expect a positiva sigthe associated coefficient (see
previous section)Data source: INSEE, 2006)

- RRSMis the rate of relative small municipalities. Feor EPCI groupingN municipalities

j with a populatior Pop, RRSMis defined as follows :

10



& Pop; PopEPCI-Pop _i Pop, (PopEPCI- Popj)

RRSM=
% PopEPCI  PopEPCI 2 PopEPCI?

Therefore, the higher is RRSM, the smaller are wipalities grouped in the EPCI. And
because of the substitution effect, we expect #ipessign of the associated coefficient
(see previously)Data source: INSEE, 2006)

Next, in order to build our three groups distindping urban, suburban and rural EPCIs,
we use the ZAUER (“zoning in urban areas and labeas of the rural space”) created by the
INSEE and INRA. More precisely, since this dataebbcates municipalities on the rural-
urban gradient, we affect an EPCI to the group taaher the majority of its inhabitants.

Then, adding the whole sample of observations,amergn our estimations on four groups.

Additionally, the range of public services of tmerr-municipality can be determined by
structural characteristics of the inter-municipali{social, economic and geographic
characteristics). Therefore, we include in our eroetric those four additional explaining

variables:

- Surfis the total surface area of the EPCI. This véeiad supposed to take into account
some network effects. More specifically, since we #&llowing a ceteris paribus
reasoning and we already control the total poputatf the EPCI withPopEPC] Surf
actually measures the impact of the population itle® the number of competences
exerted by an EPCI. Therefore, inter-municipalitigere the population density is
relatively low (i.e. for a given population levéhe surface area is relatively important),
there would be less economies of scale possiblenamicipalities would be inclined to
conserve their decision-making powers and do rawmister their competence to the EPCI.
This phenomenon would appear for some particulanpstences -such as “road
maintenance” or “water treatment and distributioafid we expect that it would be

characteristic of rural EPCH.Consequently, we suppose a negative impact of Gurf

12 In contrast, we could imagine that inter-munitiipgs where the population density is relativeighh

(i.e. for a given population level, the surfaceaai® relatively small), there would be some corigeseffects
diminishing the net gains released by economiescale. Also in that case, municipalities would kssl
favorable, ceteris paribus to transfer those competences. Here, we woulceaxhis phenomenon to be

11



the number of public services provided by ruraéirmnunicipalities, and more marginal
for urban and suburban onéBata source: INSEE, 2006)

U is the unemployment rate of the EPCI calculated asighted average of municipal
unemployment rates, where weights are municipalippepulation. The expected impact
of this variable on the number of competences ==dain: if the inter-municipality is
seen as a solution to solve imbalances on the labar market, we should observe a
positive impact. But on the other hand, municipaditwhere the unemployment rate is
relatively high may prefer to keep their decisiopalers on this sensitive point in order
to hang on a strong relationship with their elest{idata source: INSEE, 2006)

Popl5andPop60respectively denote, for each EPCI, the percermagepulation under
15 years old and over 60 years old. These variarkesbtained by a weighted average of
municipal observations, where weights are munidipal population. Here, we suppose
that the political argument put forward for theighte UnemployRatés weaker than the
one of local efficiency. Therefore, when the shafrgoung and old people in the EPCI is
relatively high, municipalities would tend to tré&scompetences regarding exclusively
this population (or corresponding to their partaly high demand for local public
services) in order to decrease the production thastks economies of scale, or improve
the quality of public services.

As a consequence, we extend the equation (3) isiderng that the range of public

services is also determined by the surface of 4municipalities, Surf, by unemployment

rate,U; , and also by the structure of demogragtypl5 andPop60.

R=h[PopEPC]; RRSM; Surf ; U; ; Popl5; Pop6Q] (4)

Here, we must underline a weakness of the data see bndeed, because of the

availability of the data, we use three differensdmall dated from a different year: 2008 for

endogenous variable, 2006 for our explaining vdemband 1999 for EPCIs’ spatial position

on the rural-urban gradient. Nevertheless, we ressy assume that it will not bias our

characteristic of urban EPCIs. Yet, none of the pet@nces that an EPCI can exert appears as parkjcul
sensitive to congestion effects.
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estimation results. Indeed, even if suburbanizatimvements have been observed since 1999
in France, they remain marginal in comparison ef ithportant number of observations we
have. Moreover, our classification in only threeups should be less sensitive to those
changes with respect to the original ZAUER classaifon that distinguishes six different
spaces on the rural-urban gradient. Otherwise, ystgdthe important waits for any
modification of the competences exerted by an ER@Il.also reasonably suppose that the
socio-economic situation observed in 2006 prevailthe competences exerted by EPCIs at
the 01/01/2008, day of the first update of BANATIE.

Therefore, we analyze the determinants of the raigriblic services, for each various

space of the rural-urban gradient, by specifyirggrttodel according to Eq. (4):

In(RY) = fo + f1In(PopEPCY) + f2In(RRSM) + aIn(Surf) ) (5
HB4n(U;) + psin(PoplB) + feln(Pop60Q) + &i

If spatial statistics applied to estimated Eq.g&int the existence of spatial dependence in the
model, the next step is to include it in the maslspecification. Thus, we consider two ways

to include spatial autocorrelation in the model:
The first, by a spatial error model (SEM):

IN(R) =pfo + p1In(PopEPC]) + f2In(RRSM) + S3In(Surf) ) (6
+ f4In(U;) + psIn(Popl5) + feln(Pop60) + &i
such agi=AWe, + v

Where W is the weight matrix based on euclideatadee decay between the inter-

municipalities.
The second, by a spatial autoregressive model (SAR)

IN(R) = fo + pIn(WR;) + f1In(PopEPC]) + S2In(RRSM + f3In(Surf) (7)
+ B4n(U;) + psin(Popl5) + Ssin(Pop60) + &i

As using OLS provide inconsistent and biased estimave use Maximum-Likelihood for

the two models.
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5. Estimation results

Our estimation strategy is as follows. We firstiraste the model in equation (5) using
OLS. At this point, we also confront the linearitypothesis to the square hypothesis of the
relation between the population of an inter-muratity and the number of competences it
exerts by including [IFfopEPC)]? in our explanatory variables (see Table 3). M&n derive
from the best specification the Lagrange multiptests for the whole sample and the three
sub-samples taking into account the rural-urbamligrd (see Table 4). First, the SARMA
test will allow us to test the general hypothedishe presence of spatial dependency in our
model®® Then, comparing significativity levels of LiMs, LMgrr and their robust versions
RLM_ac and RLM:gg, we will be able to identify the source of the lgem. More precisely,

we apply the decision rule copied out in LE GALLZDQ2, p.153):

If LM Lac is more significant than Likg and RLM ac is significant but not RLMgg, We
are in presence of spatialy dependency. Conversely, if Ld¥g is more significant than
LM ac and RLMgr is significant but not RLIMhg, We are in presence of spatator

dependency.

We detect the existence of spatial correlatiorha residuals for each sample except for the
rural sample, where we found a spatially dependeanable (see table 4). We then implement
the maximum likelihood (ML) to estimate a SEM (Sakterror) or a SAR (spatial

autoregressive) model.

13 Following a chi-square law, the null hypothesighiat there is no spatial autocorrelation.
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TABLE 3. OLS parameter estimates

National, N = 2537 Urban, N = 450 Suburban, N =776 Rural, N = 1311
1) 2) 3) 4) 5) (6) (1) (8) ©) (10) (11) (12)
Intercept 1.402*%* 2.396*** 2.697** | 0.611**>*  0.309 0.729* | 1.679** 0.618  1.890**| 1.668***  0.556  1.694***
(<.0001) (<.0001) (<.0001) (0.0017) (0.828) (0.0964) (<.0001) (0.530) (<.0001)| (<.0001) (0.4360) (<.0001)
In(PopEPC) 0.155***  -0.057 -0.104 | 0.226*** 0.282  0.230***| 0.122**  0.363  0.119***|0.1301*** 0.392** (0.132***
(<.0001) (0.3802) (0.1224) (<.0001) (0.282) (<.0001)| (<.0001) (0.102) (<.0001)| (<.0001) (0.0188) (<.0001)
[In(PopEPC)J? - 0.011*** 0.014*** - -0.003 - - -0.014 - - -0.015 -
- (0.0011) (<.0001) - (0.831) - - (0.276) - - (0.1154) -
IN(RRSM 0.076** 0.093***  0.055 -0.025 -0.025 -0.025 0.148* 0.140 0.085  0¢2120.206*** 0.186***
(0.0261) (0.0072) (0.1365) (0.6821) (0.685) (0.69490.0886) (0.109) (0.382 (0.0001) (0.0002) (0DO2
In(Sur - - 0.024** - - 0.001 - - 0.024 - - 0.010
- - (0.0383) - - (0.6791) - - (0.350) - - (0.6106)
In(UnemployRate - - -0.034* - - -0.001 - - -0.038 - - -0.052**
- - (0.0678) - - (0.9932) - - (0.307) - - (0.0294)
In(PopUnder1% - - 0.097* - - 0.036 - - 0.148 - - 0.090
- - (0.0860) - - (0.8412) - - (0.240) - - (0.1907)
In(PopOver6) - - 0.107*** - - 0.097 - - 0.107 - - 0.044
- - (0.0087) - - (0.4161 - - (0.127 - - (0.4347
R2 0.1897 0.1931 0.1984 0.2672 0.2672 0.2703 0.0840.0863 0.0905 0.1004 0.1021 0.1051

p-value in parentheses. * significant at 10%; “grsficant at 5%; ***

significant at 1%.
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TABLE 4. Lagrange Multiplier tests

National Urban Suburban Rural
LM err 650.200 10.339 7.522 291.686
(<.0001) (0.0013) (0.0061) (<.0001)
LM Lac 513.889 4.927 3.765 314.860
(<.0001)  (0.0264) (0.0523) (<.0001)
RLM gre 136.475 7.570 4.938 2.657
(<.0001) (0.0060)  (0.0263)  (0.1031)
RLM (4G 0.165 2.159 1.181 25.830

0.6848  (0.1418)  (0.2771)  (<.0001)

SARMA 650.3645  12.498 8.703 317.517
(<.0001)  (0.0019)  (0.0129)  (<.0001)

p-value in parentheses.

TABLE 5. Spatial Error Model and Spatial Autoregressive Blagstimation results

National Urban Suburban Rural
SEM SEM SEM SAR

Intercept 3.105*** 0.874** 1.915%** 0.276

(<.0001)  (0.0453) (<.0001) (0.2349)

In(PopEPC) -0.168***  0.237***  0.118***  0.095***
(0.0080) (<.0001) (<.0001) (<.0001)

[IN(PoOpEPC)]2 0.018*** - - _

(<.0001) - - -
IN(RRSN  0.067* -0.011 0.082 0.148***
(0.0590) (0.8585) (0.4013) (0.0078)
In(Sur)  -0.003 -0.003 0.033 0.019
(0.8144) (0.9045) (0.2094) (0.2880)
In(UnemployRafe  0.002 0.027 -0.043 -0.019
(0.9040) (0.6379) (0.2425) (0.3888)
In(PopUnderly  0.049 0.091 0.186 0.024
(0.3612) (0.6129) (0.1409) (0.7061)

In(PopOver6) 0.098** 0.094 0.110 0.030

(0.0145)  (0.4234)  (0.1182)  (0.5651)
A 0.599%*  0.283%*  (,320% -

(<.0001)  (0.0008)  (0.0174) ;

P - - - 0.589***
- - . (<.0001)

Ln Likelihood -733.7 -190.4 -291.5 -315.9
Observations 2537 450 776 1311

p-value in parentheses. * significant @841 ** significant at 5%; *** significant at 1%.
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Considering a linear model estimating on the wisample using OLS, we first find a
positive and significant parameter for the popolatsize of the inter-municipality (Table 3,
column 1). However, we also validate the quadrdatim with a positive and significant sign
for [In(PopEPC)]?, while In(PopEPC) is not significant anymore (Table 3, columns 2-3)
Then using ML, InPopEPC) again appears significant but with a negativen sighile the
coefficient for [InPopEPC)]? remains significantly positive (Table 5, column Therefore,
given the specification in logarithms of our ecomdne model (Eq. 6) and considering the
values of those coefficients, we observe that Hrege of public services provided by the
inter-municipality is an increasing function of ispulation size, concave for smallest EPCls
(those withPopEPC] < 301) and convex for others (see Appendix forendetails). This
result may reflect either a substitution effectsome other effects (like a congestion effect)

that diminish the gains released by a collectiveagament of local public services.

Result 1: There is a “zoo effect” in the French inér-municipalities. In other terms,
the variety of services provided in larger inter-municipalities exceeds those in smaller
communities. Otherwise, above a critical size (aroud 300 inhabitants), this effect is less

intense as population increases.

However, as argued before, our aim is to asses®xtent of this effect taking into
account the rural- urban gradient. The estimateasults show that the linear model is the best
specification for each subsample. Using OLS and Mk, then find a positive and very
significant parameter associated with populatiome sior urban, suburban and rural
communities. However, the value of this coefficielecreases as we turn to suburban and
rural areas. As expected, this suggests that theffect is more intense in urban areas than in
suburban areas and rural areas. Suburban interipaliies would take advantage of
spillover effects on local public goods and behasea easy-rider, whilst rural ones would
prefer a municipal management permitting a betigpor@priateness with their citizens’
preferences (JOSSELI&t al, 2009).

Result 2: The intensity of the “zoo effect” dependsn the urban-rural gradient. It is

less intense in the suburban and rural areas thamithe urban communities.
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We now turn to the estimation results associatatl tie “substitution effect”, i.e. the
fact that a high proportion of small localitiesan inter-municipality will favor the transfer of
municipal competencies to the inter-municipal grolipis effect is taken into account using
variable RRSM. The parameter associated with thisable is positive and significant (at

1%) only for the rural subsample.

Result 3: In rural areas, a high proportion of smal communities tend to increase the

number of competences exerted at the inter-municipdevel.

Before turning to the other explanatory variables, can notice another specificity of
rural areas. We find a positive and significant ftoent for the spatial lag parameter
suggesting that the supply of public services mtediin rural inter-municipalities depends on
the supply of the neighboring communities. Thigismimicking behavior in the number of
competences exerted by these inter-municipalifesossible explanation is given by a
complementarity/continuity behavior of rural EP@isrelation to urban and suburban areas:
they would adjust their choices to the public seesialready provided by neighboring urban
or suburban EPCI(s). Two cases are consideredf {i¢re are substantial spillover effects,
rural EPCIs would provide public services that notalready provided by neighboring urban
or suburban EPCI(s) in order to diversify the ranfjcal public services their citizens could
enjoy (this is the complementarity behavior), oy ifZhereare not anysubstantial spillover
effects, rural EPCIs would provide public servicaBeady are already provided by
neighboring urban or suburban EPCI(S) in orderrisuee a continuity in services locally
provided (this is the continuity behavior) In thveay, the number of competences exerted by

rural inter-municipalities would be locally simileoom one to another.

Otherwise, spatial error dependency at the Natitenadl, and for urban and suburban
subgroups, reveals some omitted explanatory vasabpatially correlated with the error
term. Yet, the maximum likelihood method providesbiased and consistent estimators

confirming the presence of zoo effect in Frenckrimhunicipalities.

Finally, no other explanatory variables are siguaifit, except for the proportion of
population over 60 y.o. in the whole sample. Tleisuit reveals that EPCIs’ socio-economic

characteristics are not relevant in the number ashpetences they exert, which is more
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puzzling for inter-municipalities in suburban ormraliareas. Indeed, they generally group
municipalities smaller than 5000 inhabitants (resipely around 900 and 600 inhabitants),
the critical size below which demand models woukttdr fit data than supply models

regarding the provision of local public goods (JBEBI et al, 2009). The most evident

explanation is that contrary to municipalities, H®@re not subject to any voting process. In
comparison, it would be interesting to study the@aat of EPCIs’ political characteristics —
such as the political color or political fragmenmat Yet, such information is not available.

6. Conclusion

The purpose of the present paper is to test tlkigrétical argument using data on French
inter-municipalities, i.e. local governments thathger several municipalities together in order
to manage some local goods. Depending on theirasgmdsition, we split our data set into
three groups: urban, suburban and rural inter-nipalites. Using spatial econometrics,
estimation results provide evidence for the existenf a “zoo effect” in French inter-
municipalities. In other terms, we find that theigty of services provided in larger inter-
municipalities exceeds those in smaller communitMereover, the intensity of the “zoo
effect” depends on the urban-rural gradient. less intense in the suburban and rural areas
than in the urban communities. Therefore, gatheraiizens of various neighboring
municipalities, inter-municipality allows one tovdrsify the range of local public services. In
comparison with a municipal management, this pheaman could be fostered by economies
of scale and higher tax revenuda an increase of local tax rates, consequence ets |

intense local fiscal competition (Charlttal, 2009).

Otherwise, we notice that for a similar problem, BRIG and ROCABOY (2008)
conclude in favor of non-parametric methods thébwad them to identify a U-shaped
relationship between per-capita public expenditiaed population at the municipal level,
result that was not revealed by parametric methblerefore, the next step will be to lead an
accurate test on the linearity hypothesis of thaticsn “number of competences-population”

using those econometric methods.
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Appendix

Given the specification of our econometric modede(€q. 6) and considering only the
explaining variables that appears significant in BHtimation result for the whole sample of
data (see Table 5, column 1), we have:

IN(R) =po + p1In(PopEPCY) + f2In(RRSM + faIn(Surf) + Baln(Uy)
+ fsin(Pop60) + AWE.,

& R=Ax POpEPClﬂlwz In(PopEPC]) _ A x g1+ B2 In(POPEPC| )]lin( PopEPC] )]

with A = e RRSM=Pops0/" eV

Then, in order to identify the form of the relatstip betweerR, andPopEPCJ, we compute

the first and second derivatives:

dR _ p Bi+2p,In(PopEPC]) o1+ B2 In(POPEPC] )] In(POpEPC] )
dPopEPC]| PopEPC| '

dzR _ 2, -[ By +2p,In(POpEPC))] +[ S, +25, |n(POPEPCD]2 gl f1+ > IN(POPEPC] )] In(PopEPC])
d’PopEPC]| PopEPC]|

Next step, we compute the value(sPapEPC] that make then null under the hypothesis that
A andPopEPC] are strictly positive:

A

dR A
———— =0 for POpEPC] = e %> that we denote by,
dPopEPC] PEPC] W X

&R TR S an[185)
————— =0 for POpEPC| =¢ 2 * and PopEPC| =e %2 % that
d“PopEPC]

we respectively denote by and x3.

We first note that the second derivative admitsesealues oPopEPC] that make it null iif
B < 0.125, and second that < x? < x5 if 0 < 3 < 0.125, which is the case with our ML

estimations at the National level (Table 5, coluinnMoreover, considering our estimated
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values forB, and 5, coefficients (@1 =-0168<0 and O</§2 =0018 <0129, we observe

that the first derivate is negative befaxe and positive after, and coherently that the second
derivate is positive for 0 PopEPC] < xZ, negative forx’ < POopEPCJ < x5, and positive

for X3 < PopEPCI. In that way, we are able to dress the followiragiation table of the

functionh:
POPEPCI Xt X; X
Variationsof h  decreasing increasing increasing increasing
Formof h concave concave convex concave

Yet, our estimation results suggest that none ehé&ln inter-municipalities group a population
less thanx" (the smallest EPCI groups 207 inhabitants wiile 106), or even more thaxp
(the biggest EPCI groups 1,253,178 inhabitants evhf~ 4.358x16°. Therefore, our
function h is increasing on the whole sample of data, butawea for smallest EPCIs (those

with PopEPCJ < x?~ 301) and convex for others.
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