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Abstract Local expenditures in neighbouring municipalities can be spatially interdigpe due

to spillovers, cooperation effects, competition effects or mimicking. Inghjger, we aim to test
the spatial interdependence of local public expenditures using datebddz2@h municipalities.
We found positive spatial interdependence in expenditures on housthguture and nega-
tive spatial interdependence for expenditures on industry and infcaiste and environmental
protection. Additionally, we observed that political characteristics affeetsize of spending;
left-wing parties tend to increase expenditures on culture and decrgasedétures on industry
and infrastructure; and higher party fragmentation decreasesllovapital expenditures and
expenditures on housing.
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1. Introduction

Recently, a great deal of attention has been devoted toistthe spatial interdepen-
dence of local public policies. This aspect of the literathas developed within the
scope of fiscal federalism, in particular, within the disias on the decentralization
of fiscal policies as a potential source of competition amlongl governments.

Local policies are interdependent if fiscal decisions irghboring jurisdictions
play an important role in the decision of domestic jurisidict Until recently, these
aspects were analyzed only for tax policy and the literaturespatial tax competi-
tion developed (see Hayashi and Boadway 2001; Revelli 2B6&jignon et al. 2003;
Allers and Elhorst 2005; Bosch and 8eDllé 2007). Recently, the analysis has been
extended to public expenditures and one of the reasonsdéhizwas the fact that
many local governments do not have large tax competencies.

Fiscal interactions among local governments can be driyevabious effects: (i)
positive or negative spillovers affecting residents ofeotHistricts; (ii) competition
between regions to attract residents and businessesifiijcking driven by yardstick
competition and imperfectly informed authorities; and flfiynaiv) cooperation and
coordination between local governments. These effeciscassed in a greater extent
in next section.

* Ph.D. Candidate, Charles University, Institute of EconoBtiadies, Opletalova 26, 110 00 Prague 1,
Czech Republic. Phone: +420 222 112 328, E-mail: stastna@fs\wcz.
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If we empirically test the theoretical hypotheses of theeptal drivers of fiscal
interactions, the common way to proceed is to estimate tbalfisaction function, i.e.
the parameters that indicate whether any particular logatighment will change an
expenditure level in response to changes in other localrgavents.

Empirical literature on the spatial interdependence ofipwxpenditures was ini-
tiated by a pioneering study by Case, Rosen and Hines (198®)estimate an em-
pirical model of strategic interaction in expenditures agnstate governments in the
United States. Brueckner (2003) provides the overview ogpignal studies dealing
with spatial interdependence.

Strategic interaction among local governments is empiyiexplored in Brueck-
ner (1998). He focuses on the adoption of growth-controlsuess by municipalities
in California and seeks evidence of policy interdependeraendberg (2001) tests
for the effects of recreational and cultural expenditureSwedish municipalities and
he shows that municipalities with similar expenditure Is\ae clustered to a greater
extent. Revelli (2006a) explores neighborhood effect®mad service provisions and
proves that the source of spatial autocorrelation in sepi@hding is endogenous mim-
icking among neighboring localities.

Sole-Ollé (2006) presents a framework for measuring spilloverdtirgudrom lo-
cal expenditure policies and estimates a reaction funatibim interactions between
local governments using data on Spanish local governmeBtsck, Caliendo and
Steiner (2007) study fiscal competition between jurisditdivia the size and structure
of public spending. They model the reaction functions afjgictions on public spen-
ding in neighboring regions and estimate these function$German communities.
They found significant positive reactions for facilitiescenraging business develop-
ment, for general administration and for supporting bussrenterprises.

Foucalt, Madés and Paty (2008) analyze interactions concerning diffecate-
gories of local public spending among French municipaiti€hey found significant
interdependence only for cities whose mayors share the partisan affiliation. Er-
mini and Santolini (2007) test public spending interdeemeeg: among Italian jurisdic-
tions and found significant interaction between their spendoth at the level of total
expenditure and also for different sub-categories. Wargyndels and Geys (2008)
found evidence that cultural expenditures in Flemish mipalities are positively af-
fected by the level of cultural spending of their neighb&edoano (2007) contributes
with an estimation of the spatial interdependence of fisglties, including both taxes
and expenditures, in European countries.

In this paper, we contribute to the empirical aspect of tkesdture. We aim to test
the existence of the spatial interdependence of local petalpenditures using data on
205 Czech municipalities. We test the hypothesis that nyality councils in their
decisions on public expenditures take into account dawssid neighboring municipa-
lities. We focus mainly on expenditures on industry andasfiructure, culture, sports
and recreation, housing, utilities and regional develapna@d expenditures on envi-
ronmental protection.

The paper is organized as follows. Section 2 discusses fmltdrivers of spatial
interdependence, Section 3 presents the data, Sectioridesuhe estimation tech-
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Spatial Interdependence of Local Public Expenditures

nigue, discusses potential weighting matrices and givésaton results, and Sec-
tion 5 concludes.

2. Theoretical background

Fiscal interactions among local governments can be exquddy various effects stem-
ming either from non-cooperative or cooperative behavidre main sources of the
strategic interaction in the non-cooperative setup aléosprs, fiscal competition and
yardstick competition.

The positive/negative spatial interdependence of loahdjmg in games with non-
cooperative governments is equivalent to local spendiipb&rategic complements/
strategic substitutes. The sign of interdependence issamgitive to the institutional
environment, especially by the revenue-sharing of magcbiant systems. In addition,
when supporting local businesses, the structure of localymtion matters.

(i) The first and the foremost source is the presence of spilleffects. The benefits
of public spending in domestic regions can easily spill deareighboring regions
(Gordon 1983). This additional welfare effect influencesalogovernments’ de-
cisions on its public spending in neighboring jurisdicgoWe can observe either
a positive or negative correlation among neighbors’ pubkpenditures resulting
from its substitutability or complementarity, respechyve

The provision of cultural goods such as museums and cinegnaspnmental pro-
tection or building new infrastructure in one region canr@ase the welfare of
residents in surrounding jurisdictions, because they ¢dizeuthese goods and
services. The optimal reaction of local government to tlusitive welfare effect
would be to free-ride on neighboring regions, decreasexjierditure on the par-
ticular policy and reallocate resources to different pesc

On the other hand, some policies pursued in one region cam meyative con-
sequences in a neighboring region because they harm itergsiand decrease
their utilities. For example, greater business supportsaiequent development
of industry and infrastructure can deteriorate the envivent in surrounding juris-
dictions. Consequently, they have to spend more on envigotathprotection.

(i) The second source of the strategic interaction can beteel as fiscal competition.
More attractive public goods in neighboring regions canrelase the inflow of
potential residents and potential businesses or can causgtffow of current mo-
bile residents and mobile businesses operating in a darrregiion, and therefore
decrease the welfare of its residents.

This idea stems from the hypothesis that individuals “votthwheir feet” and
move to a community that provides the desired level of puptiods, given the
underlying resource costs.

1 Revelli (2006b) specifies channels of interaction in linéwihe above-mentioned sources such as prefe-
rences, constraints and expectations.
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A higher amount of residents and businesses in a region itmiglyer revenues
for its local government and more public goods. Moreovesiresses provide
job opportunities resulting in economic growth in probldéimaegions, increases
in purchasing power of population, and the elimination ojatee consequences
related to high unemployment.

Thus, local governments have incentives to attract peapsettle in their region
and encourage new businesses to operate there. This cdo teadpetition among
local governments via specific types of spending resultmgpatial interdepen-
dence.

Keen and Marchand (1997) are among the first authors who exgpeending com-

petition. They state that under fiscal competition too mgdpent on public goods
benefiting local business and too little on public goods figng residents, which

stems from labor immobility. Matsumoto (2000) and Borck@@Pfurther extend

this paper theoretically.

The fact that some municipalities in the Czech Republic ed@ut their popula-
tion size is demonstrated in the special example of Jihldvaglec Kalove, Kolin
and some other municipalities that have in the past actypali¢ people to reside
there (Kovalk 2006, Macko@a 2006). However, their behavior was driven by the
revenue-sharing system in which revenues per capita ackdiea by the popula-
tion level. For municipalities at the upper bound of the kedcthe incremental
benefit of ending up in a higher bracket is enormous.

(iii) Local governments may also mimic decisions on the mugbods provisions of

(iv)

10

its neighbors. There are two main channels through whichliehavior occurs.
Firstly, it is explained by yardstick competition: If incqietely informed voters
evaluate the performance of their government, they canttak@olicies pursued
by its neighbors as a yardstick (see Salmon 1987; Besley asd €995; Revelli
2006a), because they do not have information on the costsafirg the office or
public service provision.

This reasoning is further extended in Ashworth and Heyn(®£180) in the context
of taxation. They construct a specific behavioral hypothasid argue that voters
receive extra rewards from superior policies or extra digutrom inferior policies

if compared to policies in neighboring regions.

Secondly, it can be the local government that is incompldatédbrmed. To avoid
information costs such as the costs of analyzing the demhitsl @sidents or of
elaborating cost-benefit analysis the local governmenttead to mimic its own
neighbors.

Finally, we have to consider possible cooperation amordination. On the con-
trary to the previous effects that are strategic and aledram the non-cooperative
setup, this one stems from the cooperative game. Neighdarimicipalities can

work on joint projects; they can jointly finance infrastruiet, recreational services,
environmental protection or some common networks. Muaidips can also ex-

change ideas and experiences or learn each from other.

AUCO Czech Economic Review, vol. 3, no. 1
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In exceptional cases, municipalities can engage in theetqepcess of coopera-
tion and even specialize. However, benefits of specializdaigpgood provisions

spread from one municipality to another through spillovesrmels. Although the
initial stimulus counts towards cooperation, as a consecpié is the existence of
spillovers that are the cause of spatial interdependence.

Cooperation among municipalities as a source of spatieddependence is seldom
discussed in this literature. One of the few studies on tyéctis by Petermann
Reifschneider (2006) who constructs models of cooperdistween competing
jurisdictions.

Czech legislature serves as a good example in giving a lexgs for coopera-
tion among municipalities; municipalities can either cergie in voluntary asso-
ciations, form partnerships, or their cooperation can teetéaon some contract
made to fulfill a special task. According to a survey carrigddsearchers from
the Institute of Sociology of the Academy of Sciences in tzech Republic (see
Vajdova et al. 2006), voluntary associations of municipalities aearly always
formed by small municipalities whose own budgets are top tincarry forward
certain projects. These association are mostly focusee@giorral development,
tourism, environment, waste treatment, energy issuesrdrastructure.

Alternative theoretical hypotheses of the potential effetriving spatial interde-
pendence summarized in Table 1 give rise to similar respomséhe size of local
public expenditures. Therefore, it is very difficult to ditrte the observed behavior
to a unique theoretical model. In some cases, effects canfade into one another.
Still, there exist some empirical strategies to identify gfarticular model as shown by
Revelli (2006b), but they require additional data.

Table 1. Sources of spatial interdependence

Cooperative Non-cooperative
Positive Joint projects, exchange of Negative spillover/externality
experiences, learning Fiscal competition
Mimicking
Negative Specialization Positive spillover/externality

In this paper, we do not distinguish between various hysmseriving the spatial
pattern, because we do not have the instruments and data féowever, something
can be learned from this observed type of interdependeaceximple, negative spa-
tial interdependence can be interpreted above all by tHiewgi hypothesis, because
specialization is very rare.

Some theoretical hypotheses can be also precluded focplartigroups of ex-
penditures. For cultural expenditures we hardly see cabiperas suggested by the
survey mentioned above. Similarly, for expenditures onigipal services very nar-
rowly focused on the welfare of residents, the cooperatimhspillover hypothesis is
at least probable. In addition, various models can openmatgifeerent spatial scales.
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Yardstick competition, spillovers and cooperation tenthte place in close neighbor-
hoods, however fiscal competition can occur also on a greptdial scale.

3. Data

There were five tiers of government in the Czech Republicarydar 2006; the central
government, 14 regions (territorial self-governing ditt; NUTS 3), 205 municipali-
ties with extended powers, 393 municipalities with an atiteal municipal office and
6,248 municipalities (basic territorial units, NUTS%).

A municipality with extended powers is at the same time a ripality with an
authorized municipal office and a sole municipality. Vaddypes of municipality ad-
ministration statutes differ in their powers and respoiliids. Municipalities with ex-
tended powers control territory with other municipaliteasd are responsible for social
transfers payments, social care, water industry, enviestimprotection and infrastruc-
ture in the region.

In our analysis, we used cross-sectional data on munitigalvith extended po-
wers in 2006. These municipalities represent small cerietiseir districts and all
the administrative agencies, banks, businesses, cubwiss are concentrated here.
Therefore, they are perfectly suitable for studying spati@rdependencg.

The Ministry of Finance provides the complete database dfiampality budgets
(ARIS) providing a very detailed overview of municipalitygenditures. We focus on
the overall expenditures and on four expenditure groupsateathe most interesting
from our point of view: expenditures on housing, utilitiesdaregional development,
industry and infrastructure, culture, sports and reco@aéind environmental protec-
tion. Housing, utilities and regional development spegdircludes expenditures on
the development of the housing economy, municipal utdiseich as public lighting
and local services, town planning, territorial developtreaemd administration related
to these tasks; industry and infrastructure contains ekfimes on industrial sup-
port, trade and services support, expenditures on roadidicgtansportation and on
telecommunications; the culture, sports and recreationgincludes spending on on
cultural activities, sports events, sport clubs and reweal services; finally, environ-
mental protection expenditures include air protectionstedreatment, underground
water protection, soil protection and nature protection.

We analyze both capital and current expenditures for eamlpgrCapital expendi-
tures represent investments to buildings and infrastraatinich can create spillovers,
be instrument for fiscal competition, cause mimicking andhitipalities can coope-
rate within them; therefore, they are the most suitable toramalysis. On the other

2 Until the end of 2002, the structure was different: instefd4regions there were 77 administrating
districts. Later, these districts existed only as teridtodistricts, NUTS 4, with no public administration
competencies. After the reform around 20% of the competemaes shifted from districts to the regions,
and 80% to municipalities with extended powers.

3 Other municipalities do have less competencies, along withyaand not-so-variable budget. For homo-
geneity, we exclude the capital city of Prague since itsantrexpenditures per capita are two times higher
than the maximum from our sample.

4 http://www.mfcr.cz/cps/rde/xchg/mfcr/hs.xsl/aris.html
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hand, current expenditures mainly reflect how much of a pigaod is provided; they
represent the costs of operating public facilities. Stilkre is a limitation of these ex-
penditures, as municipalities differ in cost efficiency loeyt can force different labor
costs. We expect to find a stronger spatial interdependdfess #or capital expendi-

tures than for current expenditures.

In the model of the interaction of local public expendityngs have to include the
various socio-economic and political characteristicsoafal jurisdictions. The eco-
nomic performance of a municipality can influence its expiemes. Unfortunately, we
do not have data on the GDP for this level of government, butaudd approximate it
by the average gross wage. However, this control can biafisekie to its correlation
with other demographical variables, such as the share gtrsity-educated people,
therefore, it is not use®.Budget constraint is important for spending, so we include
grants and subsidies per capita. We disregard tax reveeueapita as they are poten-
tially endogenous. Past liabilities can also influenceslens on public expenditures,
so we include the one year lagged indicator of debt sefvice.

We also have data on the financial health of municipalitiez0@5 in the form of
the financial score computed by the Czech Credit Bureal [Fais indicator can be
potentially correlated with other economic variables, goshould use it with caution.

Additionally, jurisdictional demographic characterstican affect public spending
because they represent the needs and preferences of tHatgmpfor public goods and
services. The demand for public spending is determined Ipyilation structure and
education. So, we include a share of old people (above 65)aad young people
(below 15 years), or a share of people in a productive agesrikpg on which one
works better, and a share of people above 15 years of age witlversity educatiof.

Municipality size in terms of its population can also infleerspending; larger mu-
nicipalities can spend more per capita because of providioig types of services. We
furthermore test the impact of the density of a populatigresenting the measure of
the rate of urbanization. Denser municipalities can exglobnomies of scale. Given
our data, it does not hold in the Czech Republic that largeicipatdities are denser,
therefore we include both variables in the estimation.

We also introduce political variables to control for chaesistics of local govern-
ments ruling in 2006 (and which were elected in 2002). Gdiyerae would like
to know whether the ideology of a local government affectslével of its spending.
Unfortunately, it is almost impossible to recognize theitpra! ideology of parties at

5 The analysis of current expenditures is useful especialiyases when there is a great variability of capital
expenditures among municipalities, and some do not spendiagyth

6 In a previous version of the paper, wage was included in ttimaton together with unemployment rate,
but they were nearly always insignificant.

7 The indicator of debt service is computed &P = r/t, wherer is the sum of interest payments and
installments of stock and bonds, ahi the sum of tax revenues, non-tax revenues and subsidiestfre
state budget.

8 The financial score is part of the iRating constructed by CIBB, for each municipality in the Czech
Republic. It includes 20 financial indicators; each is eatdd on a scale from minus 25 to plus 25 in a
larger sample of all municipalities (not only those with exted powers). The total financial score is the
weighted average of all indicators. To avoid negative nushee adjust the scale from 0 to 50.

9 The most recent data of this indicator was collected in thel 2@Hisus.
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the municipal level except with the main political partiggecating simultaneously at
the national level. Therefore, we construct dummy variahdiécating that either the
Communist party or Social Democratic party, major Czechweéng parties, was the
winner of municipality elections in 2002 and try to verifyatheft-wing governments
have greater incentives to spend more.

Furthermore, we also use party fragmentation. The numbgadfes and their
relative power can also influence decisions on governmemdipg, especially in cases
of major investment decisions. We compute a Herfindahl ifdegarty concentration
in the local council which is generally used as an indicatoparty fragmentation
within the council.

And finally, due to spillovers from very large municipalii¢hat can occur for
specific expenditures, we form dummy variable indicatinghioipalities that border
on large municipalities with more than 40,000 inhabitantgriables and summary
statistics of expenditures and exogenous variables caoumelfin Table 2.

Table 2. Summary statistics

Variable Mean  Std. Dev. Min Max
Total expenditures 22809 5415 14866 58053
Capital expenditures 6689 4020 1124 40337
Current expenditures 16121 3126 11248 33206
Housing, utilities and regional development 3447 2920 628 34096
Industry and infrastructure 3428 2219 395 15816
Culture, sports and recreation 2859 1542 457 9947
Environmental protection 1208 593 24 3684
Population 23261 38371 2892 366680
Population density (per k) 143.80 174.30 32.00 1592.80
Share of youth 14.46 1.09 12.11 18.86
Share of people in a productive age 71.40 1.32 67.07 75.24
Share of elderly 14.14 1.51 9.69 17.44
Share of university-educated people 6.26 1.85 2.54 17.93
Subsidies per capita 1796.16 1821.42 162.00 15474.00
Debt service indicator 5.81 6.29 0.00 49.56
Financial score 17.47 5.09 6.78 30.77
Left-wing parties 0.17 0.38 0.00 1.00
Party concentration 0.21 0.05 0.12 0.51

Source: Czech Statistical Office (www.czso.cz); CCB, IMinistry of Finance.
Note: N = 205. Expenditures per capita (Czech koruna).

As we can see from Table 2, we can observe large differenct®icapital ex-
penditures in municipalities. Some municipalities canyeistment projects and some
do not. To smooth out the differences and to control for tloe thaat some municipa-
lities hold investments in one year and some in the followiagr, we use three-year
averages (2004-2006) for capital expenditures.
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4. Estimation

To test whether spending is spatially interdependent ircRzeunicipalities, we aim
to estimate a general reaction function (1). In the spasiglrodel, the estimated
equation for the vector of spendizgan be written as

z=PBWz+ 06X +¢, Q)

where the matrixX represents control variables, the mawikdefines the neighbor-
hood2C ¢ is a vector of errors, anfl and vector® are parameters to be estimated.

There are two major issues arising from the estimation afdpatial lag model as
Brueckner (2003) states; endogeneity of ziseand possible spatial error dependence.
Endogeneity in this context originates from the fact thatrfeighboring locationsj,
zj enters on the right hand side of the equatiorgpbutz also enters on the right hand
side of the equation foz;. To address the endogeneity problem, we should estimate
the model by one of the two main techniques used for spat@igsses models:
maximum likelihood estimation and instrumental variatdesmation.

The second problem of estimating (1) can be the spatial dependence arising
when € includes omitted variables that are spatially dependeritis €ffect can be
explained by unmodelled shocks that spill over across wifitsbservation and thus
result in spatially correlated errors. In this case, thererectore satisfies:

e=pVe+é, 2

whereV is the weighting matrix that can be the sam#&aim (1), p is an autoregressive
parameter to be estimated afis a random error term typically assumed tai lhel.12

This problem can be solved by using the estimation techniglled generalized
spatial two-stage least squares procedure (GS2SLS) irdeadn Kelejian and Prucha
(1998) that consists of three steps; (i) to compute 2SL&estis in (1):2 (i) to derive
residualss from the first step and estimagtein (2) by GMM as suggested by Kelejian
and Prucha (1999); (iii) to reestimate (1) by 2SLS afterdfarming the model via a
Cochrane-Orcutt type transformation to account for spatiar correlation.

In our analysis, we use various estimation techniques amgpate results. Firstly,
we estimate the spatial lag model as is expressed in (1) byrmax likelihood and
test for spatial error autocorrelation. In the case it ispre we reestimate the model
by GS2SLS. If even after that we do not get satisfying resulesestimate the spatial
error model in (2) by maximum likelihootf:

10 Note that weights for its own spending on the diagamakre always zero.

11 Recently, alternative estimation methods using maximum eynthave developed (LeSage and Pace
2004).

12 Kelejian and Prucha (2008) have recently developed a ndwigae for how to estimate for heterosce-
dastic innovationg .

13 As is standard in spatial econometrics literature, we imsémi z by X andWX (e.g. Heyndels and
Vuchelen, 1998; Sa#-Ollg, 2005; Geys, 2006; Werck, Heyndels and Geys, 2008). TtgaBaest of the
overidentifying restrictions suggests that our instruraeme valid for cases when we get significant effects
of control variables.

14 For maximum likelihood estimation of the spatial lag model, weuase that errors atié.d., and of the
spatial error model we assume that there is no spatial lag depea,z= 6X + €. ML estimation brings
more accurate results than its IV counterpart (Das et al. 2003
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4.1 Neighborhood matrix

The crucial point of study is the construction of a neighloadhweighting matrix. This
is fundamental when dealing with spatial correlation siitdéetroduces the potential
spatial correlation among units of observations. In oudtue consider various ma-
trices. For each matrix, we test for spatial autocorretatidich can be measured by
Moran’s| statistics (Moran 1948).

All weighting matrices are based on geographical spedifioafThe simplest ma-
trix that can be used is the first-order neighborhood mattigositively weights only
those municipalities, with which it shares a common bor@arders are not borders
of the municipality itself, but of a district which is contled by the municipality with
extended powers.

Additionally, we can construct the neighborhood matrixdzhsn distance bands.
For this purpose, we collect spatial coordinates for eachicipality and study spatial
autocorrelation for different distance bands. Only mypatiies lying within a given
distance band are weighted positively.

Finally, in our neighborhood matrix we want to express ttat fiaat municipalities
can weight decisions on expenditures of similar municijggimore. This matrix is
based on the geographical neighborhood defined by the desteand, but the weights
are not the same for all neighbdr.

Table 3. Moran’s| test for various neighborhood matrices

w w20 W25 W30 W35 WS20 WS25 WS30 W35

Current expenditures

I 0.010 0.010 0.001 —0.026 -0.001 0.060 0.044 0.019 0.033
CS 0.028 86" 0.070* 0.066* 0.067* 0.093* 0.077* 0.074* 0.071*
HD 0.086* 0.11%** 0.050 0.022 0.016 0.118 0.056° 0.026 0.019
EP -0.017 0084 0.020 0.000 ®22 0.089* 0.023 0.001 0.024
ALL 0.091"* 0.198** 0.123** 0.10I** 0.066™ 0.194** 0.117** 0.095** 0.060™

Capital expenditures

Il 0.115** 0.114* 0.157** 0.126"* 0.095** 0.129"** 0.162** 0.133"* 0.096**
CS 0.133* 0.132** 0.112** 0.107** 0.079** 0.137** 0.117** 0.114"* 0.084**
HD 0.04% 0.030 0.054 0.075* 0.066** 0.036  0.061* 0.082** 0.073**
EP -0.015 -0.023 -0.032 -0.015 -0.016 -0.017 -0.029 -0.015 -0.017
ALL 0.147** 0.126"* 0.145** 0.118** 0.115™* 0.144** 0.157** 0.131** 0.123**

ALL 0.038  0.153** 0.10I** 0.08L** 0.070** 0.155** 0.10T** 0.082** 0.072**

Note: *,**,*** denote significance at 10%, 5%, 1% level, respectively. Wesfirst-order neighborhood
matrix; W20, W25, W30 and W35 are matrices based on a given distaant@ ib kilometers; WS20,
WS25, WS30 and WS35 denote matrices based on similar charactednstl given distance band. All
are nonstandardized. Expenditures groups are denotetlassfoindustry and infrastructure (l1), culture,
sports and recreation (CS), housing, utilities and redideaelopment (HD) and environmental protection
(EP). (ALL) means the total expenditures of given type.

15 We characterize municipalities B¢ variables: population size, population density, sharecefng and

old people, share of university-educated people, avereggs gvage and unemployment rate. Each variable
XK, k € K is normalized from 0 to 1. The weight of the municipality lyingthin the distance band is given
aswij = g Sk(1—[X—x)).
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Table 3 presents the results of the spatial autocorrelé¢isinMoran’sl for vari-
ous expenditure groups using the various matrices sughebta/e. We use distance
bands from 20 to 35 kilometers, which are the most reasof@bBégnificant results
indicate that municipalities’ expenditures cluster incpand we should be suspicious
of spatial interdependence. If we compare various typesaifioes, we can see that
those that take into account the differences of municipalitharacteristics perform
the best for almost all expenditures groups. The resultssaiggest that relevant neigh-
borhood size is different for various expenditures groupb\aerify that the distinction
among current and capital expenditures is important dugetolbserved diverse spatial
autocorrelation pattern.

4.2 Estimation results

In this section, we aim to estimate whether local public exiierres in Czech munici-
palities are spatially interdependent. We mainly focus apital expenditures as there
is a higher potential of interaction. However, the resultJable 3 illustrate the dif-
ferent spatial patterns in scale for current and capitaéegfiures on housing, utilities
and regional development, therefore we also analyze it®cuspending. Concern-
ing expenditures on environmental protection, the dataapital expenditures is very
weak, because almost 28% of municipalities do not spendhargt Thus, in this case,
we study the current and capital expenditures together.

We work with three neighbourhood matrices, WS20, WS25 and Wi88Which
we observed highest spatial autocorrelation. We firstlyrege the model by the ma-
ximum likelihood spatial lag model and construct Moraht test for spatial error
autocorrelation. In the case that spatial error autocaticel is significant, we reesti-
mate the model by GS2SLS.

Table 4. Maximum likelihood estimation: spatial lag model

WS20 WS25 WS30
B error B error B error

Current expenditures
HD 0.077  0.055 0.036 0.058 0.010 0.051

Capital expenditures
Il 0.008 0.181** 0.030 0.179* 0.012 0.151*

Cs 0.047*  0.048 0046  0.049 0046  0.051
HD —0.032 0.112¢ 0.014 0.071" 0.026 0.049
ALL —0.009 0.153* 0.016 0.118" 0.007 0.096"*
EP —0.012 0.140* —0.002 0.115* —0.010 0.136"
ALL 0.000 0.091* 0.002 0.077* 0.001 0066"*

Note: *,**,*** denote significance at 10%, 5%, 1% level, respectively.

Table 4 presents partial results out of maximum likelihostiheation. Parametgd

16 For a distance band of 15 kilometers there are 72 municipaliing no neighbors; for 40 kilometers,
the average number of neighbors is greater than 11.
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expresses the spatial interdependence effect and theceluonns show Moran’s test
for spatial error autocorrelation. The complete resukésaamilable in the Appendix.

The results are in line with the previous Table 3. In casegrohg spatial auto-
correlation, we observe higB. Nevertheless, it is mostly insignificant. In the follo-
wing analysis, we disregard neighborhoods that are lessamet for each expenditure
groups. Except for current expenditures on housing, iesliand regional development
and capital expenditures on culture, sports and recreatiefave to reestimate all the
models by GS2SLS, as we detected a spatial error autodiorela

Even if GS2SLS does not help and we might not reject the hgsidiof the zero
spatial lag dependence, we use the maximum likelihood enaatel. In the case of
overall expenditures, we do not detect any spatial protiess,we use the simple OLS
regression. Table 5 shows the final restits.

Table 5. Estimation results

Current Capital Total

HD 1] CS HD ALL EP ALL
Neighborhood WS20 WS25 WS20 WS30 WS25 WS20 WS25
Model MLlag G2SLS MLlag G2SLS ML error G2SLS oLS
B 0.077**—-0.085** 0.047* 0.060"* —0.041*
P 0.370° —0.046° 0.088** 0.058
Population 0001 Q0002 0.050* 0.008° 0.013* —0.001 0023
Population density —0.329 —0.204 0.139 -0.869 -—0.974* —0.331**—2.826"**
Young people —86.82 —7.376 214.2* —3005** —64.73 —6335*
People in prod. age 53.27*
Old people —69.40 71.31 108.1 —50.01 210.2* -1410
University education—16.62 1836"*—-19.07 —1022 213.8  8591"* 256.9
Subsidies 0.167* 0.101** 0.045 0720"* 0.999**—0.010 1.462**
Debt service 6.044 6.561 -10.23 14.51 38.59
Financial score 418 3.096
Left-wing parties 234.8 —3199* 298.6¢ —1235 55.97 50.42 —6684
Party concentration 5615 1494 7355  597I1** 5336° 401.7 5517
Large city in neigh. —2193* —-1068
Altitude —1.081*
Large city dummy 386.8"*
Constant 1222 —2115 —-3925 4255  132.6 —2537 27949
Log likelihood —159319 —155404 —184337
Sargan test 8.402 10.635 9.284

Note: *,**,*** denote significance at 10%, 5%, 1% level, respectively.

Spatial lag dependence was found for all expenditures grexpept for overall

17 Controls have been chosen according to a large sensitivifysis carried out. Detailed results are
available upon request. For environmental expendituresdaiév@o more special variables, such as altitude
and a dummy for large cities having more than 40,000 inhabitants
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capital expenditures, for which at least spatial error depace was detected. Firstly,
we look at the sign of interdependence.

Negative spatial interdependence

For expenditures on environmental protection and experediton industry and infras-
tructure, we obtained the negative coefficient of spatigl [Bhis finding supports the
spillover hypothesis. The benefits of public goods provithedeighboring municipa-
lities spill over to the domestic municipality, which caruthreallocate resources to
different local policies.

Air and water pollution are classic examples of negativemlities in economic
literature. It is costly to eliminate pollution originagrfrom a neighboring municipa-
lity and the lower the pollution externality is, the less amuipality has to spend on
its elimination. Higher expenditures on environmentalt@ction in neighboring mu-
nicipalities imply lower domestic spending, and therefexgenditures are negatively
spatially interdependent.

Surprisingly, the spillover hypothesis was also assigoezhpital expenditures on
industry and infrastructure. Public infrastructure rejergs mainly networks, such as
roads, telecommunications or railways, so it is expectatittie higher stock of capital
in one jurisdiction will increase the production in otherigdictions. The domestic
workforce can also benefit from firms producing in neighbgniagions due to com-
muting. These spillovers seem to outweigh the potential peiition effect, when
neighboring regions behave as rivals and compete amongogtaehfor firms through
these expenditures. Or different competition channelsesdst that are not included
in these expenditures. Some regions can have a more hiligddkibor force, special
government investment incentives for firms, or propertyrtetters can also exist.

Positive spatial interdependence

Positive spatial interdependence was discovered for cuened capital expenditures
on housing, utilities and regional development, and foitehpxpenditures on culture,

sports and recreation. Concerning the latter, this spgnzhn have large spillovers as
there may be a high degree of substitutability of leisur&giets across municipalities.

People can be almost indifferent as to whether to consunse theods in domestic

or other municipalities. Spillovers then give rise to fréging and negative spatial

interdependence.

In our case, the results suggest opposite and differentteffiimicking or com-
petition, mattet® Municipalities hardly aim at attracting new residents Via support
of cultural and sport life. More likely, they mimic each othBue to strong spillovers,
information on cultural and sports events spreads easiheitghboring regions, and
the absence of any leisure activities in the domestic mpality appears worse when
neighboring municipalities provide these services anddgodrhus, higher expendi-
tures on leisure activities in neighboring municipalities put pressure on the domes-
tic government to increase these expenditures.

Another expenditures group of interest is housing, w#itand regional develop-
ment spending. Capital spending is mostly related to hgusamstruction. In large

18 property tax is the only tax that can be partly set by muniitipal but the differences are not large.
19 According to the survey mentioned in the theoretical segtionperation is hardly probable.
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neighborhoods, this spending has proven to be spatialydapendent. The main aim
of housing construction support is to attract new peoplettiesin the region. There-
fore, the positive spatial interdependency can be atiibad the fiscal competition
hypothesis.

Positive interdependence in current expenditures refigto the size of pure mu-
nicipal services cannot be explained by cooperation, asdhe narrowly targeted to
the welfare of residents. These expenditures probably tleven influence people’s
decisions as to whether to reside in the region or not, soa fisenpetition hypothesis
can be precluded. Finally, we are left with the last possifiect of mimicking.

Spatial error dependence

For some groups we also find significant spatial error deps®leThis effect shows
that municipalities face some external shock. Anothers®of this dependence may
come from omitted variables that are related through space.

Specific policies such as business development or othestimests can be sup-
ported by particular regional governments controllingitery with more municipa-
lities with extended powers. There can also exist statelatign targeting specific
regions, such as the “Natura 2000” ensuring protectionroishiOr weather conditions
matter, such as floods affecting municipalities lying witkdrge region that are forced
to build new infrastructure.

Let us briefly discuss the effects of some control variablesger municipalities
in terms of itspopulationtend to spend more on culture, sports and recreation, hgpusin
construction and on overall capital expenditures. Thidioms the fact that cultural
life concentrates in larger cities that are, at the same, tmw@e capable of carrying
out investment projects, such as housing constructiRopulation densitynegatively
affects overall capital spending, which verifies the exiseeof economies to scale. If
the municipality provides some capital goods, then the imafgosts of additional
users are close to zero. This effect is also observed for@mwviental expenditures.

Results prove that for some expenditures groups populatiocture is important.
The share of young and old peopléor example, positively influences spending on
leisure goods. Children’s leisure time should be utilizégchother population demo-
graphic who enjoy cultural events in their domestic muratity are elderly people;
they are more interested in cultural spending because taey & lower opportunity
cost of time. Theshare of people in a productive agesitively affects environmen-
tal spending. Thehare of university educated peojakso does. These people care
more about environmental protection, therefore they caritbeer those who decide
upon environmental policy in local government or those wbtevor politicians with
a higher preference for good environment. Education isalsignificant determinant
for overall capital spending and spending on industry afié&tructure. People with
a university education could have similar interests asepnéneurs, or even run their
own business.

Concerningbudget constraintmunicipalities mainly do not react on past deficit,
but on current budget constraints, given by subsidies ircage. Thdinancial score
was found to be useful only in the case of current expenditaremunicipal services,
the greater the financial health of a municipality, the moomay is spent on this task.
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We can observe interesting effects for political variabl¥ge find evidence that
left-wing partiestend to decrease expenditures on industry and infrasteietod at
the same time increase expenditures on culture, sportsegneation.Party concen-
tration also matters. If parties in the municipality council are emooncentrated, then
spending on housing, utilities and regional developmedt@noverall capital expen-
ditures are higher. More parties in the local council mokelii disagree on huge
investments projects requiring a lot of political and finahsupport. This hypothesis
is supported by Alesina and Drazen (1991) in their analyisisw political struggles
delay reforms, or by the war of attrition model in Alesina et(2006).

Additionally, alarge city in a neighborhoodhegatively affects the municipality’s
cultural spending. The municipality tends to free ride oa ldrge city, which has an
advantage in providing cultural goods.

Environmental expenditures specific controls were foundetsignificant. Large
cities are centers of business life, which produce highdassions, so they have to
spend more. Results also suggest that municipalitiestsduw a higher altitude spend
less on environmental protection, probably due to a bettriral environment.

5. Conclusion

In this paper, we sought evidence of the spatial interdegecel of local public ex-
penditures in the Czech Republic. We tested the hypothlesidrt their decisions on
public spending, municipality councils take into accourd tlecisions of neighboring
municipalities. Interaction among municipalities camstigom (i) spillover effects,
when residents benefit or are harmed from the public goodgedvn a neighboring
region; (ii) competition, when municipalities aim to atttaesidents and businesses
to their region; (iii) mimicking, driven by yardstick comiitgion or by the incomplete
information of councils about costs or the demand for pupbtiods; (iv) and due to
cooperation, because neighboring municipalities can warjoint projects.

In our analysis, we focused on overall expenditures anduamxpenditure groups;
industry and infrastructure, culture, sports and recoeathousing, utilities and re-
gional development, and environmental protection.

By using various tests we found the neighborhood matrix e relevant for
a particular expenditure type. The matrices were based startie band from 20
to 30 kilometers and took into account differences in mypatifies’ characteristics.
Technically, we estimated the municipality’s reactiondtion and used two different
technigues: maximum likelihood and generalized spatiat$tage least squares. |If
the spatial error and lag dependence occurred at the samelienlatter one was more
appropriate.

We found positive spatial interdependence in capital edjperes on culture, sports
and recreation and current and capital expenditures onirigyutilities and regional
development. We argued that municipalities mimic eachratheultural expenditures,
as well as in current expenditures on municipal serviceslithahally, fiscal competi-
tion occurred in capital expenditures on housing constoct

Negative spatial interdependence was observed for emagatal expenditures and
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for capital expenditures on industry and infrastructureisEffect verifies the spillover
hypothesis that the benefits of public goods provided in hi®gng municipalities
spill over to the domestic municipality. This was surprgsior the latter expenditure
group, as it did not verify the expected hypothesis of fisoahpetition.

The results also bring interesting effects of politicaliables. We found weak
evidence that party fragmentation decreased capital eijpees, so the higher the
disagreement among parties in municipality councils, tveel the amount of spen-
ding on investment projects. Similarly, party fragmermatidecreased expenditures on
housing. Left-wing parties tended to spend more on culperts and recreation, an
area from which mainly residents (and not businesses) hiedelieft-wing voters may
also demand these public goods and services more tharwiggtvoters. On the other
hand, these parties seemed to spend less on industry aastinfiture.

Although we aimed to assign theoretical models to obserffedts of spatial inter-
dependence, we could not always be sure which model it wesrdpy. In some cases,
various theoretical models could also work simultaneouslyur future research, we
will aim to find instruments for how to distinguish these misde
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