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Abstract

The local public services are mostly investigatexinf supply side: the dependency of their scope caradity
from local governments’ revenues, also the econaeffiectiveness of their production. This paper slesith
demand side factors of impure local public servicegifferent types of Estonian municipalities toacacterise
the regional aspects of public sector developneapulation size and structure, as well as incomeldeand
employment structure of inhabitants of the muniliiigs are considered as demand side factors ofiiemjocal
public services in this study. The levels and stme of impure local public services are charasestithrough
ratios of different types of budget expenditurentonber of inhabitants or service users, but alsoutijh shares
of different expenditure types in Estonian munititjes.

The goal of this paper is to assess comparatiheyrifluence of population size and structure, al & income
level and employment structure of working inhabisaon the average ratios of different types of leidg
expenditure per inhabitant or user, but also orreshaf different types of budget expenditure inoB&n
municipalities of different types. To achieve tl@abwe engage in the following research tasks:

e Analyse the relationships between the local govemtnexpenditures on impure public services and thei
main demand side factors based on research literatu

e  Assess quantitatively the impact of municipalitypplation characteristics on the local governmermiget
expenditure levels and structure in different typEEstonian municipalities;

e  Comparatively analyse differences in impact dimttiintensity and significance of demand side fiscto
between different Estonian municipality types ahdrges in them.

The empirical analysis is carried out with the agstion that the output of political processes i&tfiethe
average opinion of inhabitants of municipalitie®ablevel and structure of expenditures on impagal public
services. In other words, we assume that the exfpeadevel and structure of the local governmamidet is in
accordance with the preferences of the median voterthe supply of impure local public serviceuag
demand of the municipality population.

The differences in the structure of municipal gowmeent spending should therefore result from difiees in the
levels, structure and dynamics of demand-settirgjofa. The significance, direction and intensity thé

potential factors can then be identified usingtrefeship analysis methodology (correlation analypisncipal

component analysis, regression analysis). The érappart of this study is built upon this approablata used
in the empirical analysis is from the Statisticdfi€® of Estonia and Estonian Tax and Customs Board

The results of the analysis show that componerasacherizing the structure of impure local pubkevices’
demand side factors can be found and that the wabjainpure local public servicesan be modelled with those
components, but expect for education expendituve; a small share of variation of local public \dee
expenditure levels and structure can be explaisgtgwsimple linear regression models. The usefsloésnore
complex regression models requires separate igastn.

Introduction

The local governments have to assure the supppucé public services, like the presence of stateepan

towns and parishes, as well as the supply of imgmmxed, quasi) public goods and services that lsan
individualized (they satisfy the conditions of exdthbility and rivalry) and that directly increase twelfare of
the population — education, leisure and culturgises, economic services and public utilities.Ha theory the
public provision of essentially private goods iplned by voter demand for such goods and serVides
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Groot, Pommer 1987: 257). To improve the effectesmnof public service provision, the local governtae
have to adapt the supply of those goods and sergisdlexibly as possible to demand and its chaagesng
municipality inhabitants.

The determination of demand factors for impure pupbods and services is a complicated task faramhers
and politicians as well. The absence of a markethaeism (due zero or subsidized price of consumptio
deprives the demand of impure public goods andaes\of direct control of payment ability and williness of
consumers. At the same time the political decisimaking process for shaping the budget structureocsl
governments determines the provision of impure ipudidods and services under complicated recipriogahct
of politicians, bureaucrats and lobby-groups fromiswe of local government institutions. As a resbke
preferences of the municipality inhabitants haverbeaken into account indirectly. For finding otiet
shortcomings and improving possibilities of theifcdl decision making processes it is importanassess the
demand side factors of impure local public goods services.

Hans de Groot (1989: 123) has given the overviethefiterature about approaches for assessindeheand of
local public services and their critics. At firgconomists have tried to explain budget structurdocal
governments by stylized theories like the mediarewtheory, but this approach does not take intmat the
influence of bureaucrats and lobby-groups. Secqrttiy hedonic approach tries to infer the publiodgpand
services demand from demand of complementary madads, but this approach is practically not amtile.
Thirdly, a popular method is the survey methoditfens preferences, based on simply asking thahiiténts
opinion about the level of municipal government engliture on public services: would you prefer mordess
spending on one or another kind of public servisarveys have been used for direct measurementeof th
individual willingness to pay for particular publipods. Lastly, a more sophisticated approachbisdget game,

in which expenditure levels can be varied simultarsty with different constraints.

In this article the empirical analysis is carriegt avith the assumption that the output of politipabcesses
reflects the average preference of municipalityabitants (the median voter approach). Unlike trawll
approaches, this study does not examine the ominidrindividual inhabitants (usually derived frorahtic
surveys) on the need to change the expendituretsteu of the municipal government budget along with
parameters characterizing the individual. Instehd, object of this study is the expenditure strietof each
individual local government budget on the one sidd the parameters that characterize it populationhe
other side. It is assumed, the differences in thecture of municipal government spending shouklltefrom
differences in demand-setting factors.

Differences between the municipalities in demandrgpure public goods and services are primarilyseal by
differences in population size and structure. Tigmicance of demographic factors for demand fopire
local public services is generally recognised. pbpulation structure and changes in it affect thinaal size of
local public service delivery areas. Deciding upba optimal area size for different local publicvéees is a
difficult challenge for local governments that r@gs innovative approaches. Designing optimal serdelivery
areas, in turn, is made difficult by the fact titais often necessary to organize cooperation betwmultiple
municipal governments. In Estonia, however, codpmnebetween local governments is at a very mokbast.
The co-operation of municipal governments in USAfanming special districts for provision of healthre
services has developed step by step during théiftgsgears (Bates et al. 2011).

Insufficient attention has been given to otherdeiaffecting local public service demand. For eplamit can
be assumed that the income level and structurbeofrtunicipality inhabitants has an effect on thealed for
local public services, as do changes occurringimwithese factors. In municipalities with high incerdevel of
inhabitants, demand for social services is low amgte attention and resources can be allocatedigarée
services. Substantial effects on demand for imdaoal public services can also be expected from the
employment structure of the population. For examplerkers with low qualifications usually have awker
demand for culture services than highly qualifiekitercollar labour force. Thus, the employment ctuee in
terms of type of economic activity has to be tak#@n account in public policy-making at the localél. The
specific demand for impure local public serviceg(social services) can also be caused by unemgot/ (the
rate, duration) of the municipality inhabitantsrFeese reasons, the remaining factors affectiegdéimand for
local public services mentioned above (besides latipn age structure) are also included in the yais

Factors shaping demand of impure local public gct$ services in Estonian municipalities have ugaiese
large and controversial changes during the lasadiesx Municipalities in remote areas are genetaling
active working age population. There, due to theadiire of mobile young people, the proportion lofeo and
inactive people is increasing. However, in the @wmic centres the demographic processes are woilkitige



opposite direction. The income structure of inhai$ in terms of type of economic activity is velifferent

among municipalities and the economic boom andctigs both led to significant changes in this exdp
potentially resulting in a significant impact onndend for local public services. These changes rhast
recognised in order to improve the cost efficiendylocal public services provision, including foxample,

designing optimal service delivery areas.

The goal of this paper is to assess comparativhelyrtfluence of population size and structure, e &s income
level and employment structure of working inhabisaon the average ratios of different types of leidg
expenditure per inhabitant or user, but also orreshaf different types of budget expenditure inoB&n
municipalities of different types. To achieve tl@abwe engage in the following research tasks:

e Analyse the relationships between the local govemtnexpenditures on impure public services and thei
main demand side factors based on research literatu

e  Assess quantitatively the impact of municipalitypplation characteristics on the local governmeniget
expenditure level and structure in different typ&Estonian municipalities.

e  Comparatively analyse differences in impact dimgtiintensity and significance of demand side facto
between different Estonian municipality types ahdrges in them.

The article consists of three parts. The first pagls with the relationships between the demanirfpure local
public services and the main parameters that ctaize the population of a municipality, based oisting

theoretical and empirical studies. In the second ga empirical analysis is carried out to assesmtitatively
the influence of municipalities’ population chamxistics on the structure of local governments’ detd
expenditure shares (by service type) and theiosgier inhabitant or user. The third part dealf witmparative
analysis of direction, intensity and significandestatistical relationship between expenditure ctice of local
governments and municipalities inhabitants’ dempli@ employment and income characteristics in types
of Estonian municipalities — towns and pure ruaiighes.

1. Demand Side Factors of Impure Local Public Sereges

Basics of the formation of demand for impure lopablic services are difficult to understand. Aniuidual
usually does not have a complete understandindhe@ftax price of public services (the expendituréshe
taxpayer) and the budget constraints of the pdglator, making his or her opinion of the amount quallity of
public services needed in excess of the econonpiaadity of the public sector. Both politicians amatars lack
the information required to assess the quantity quadity of public services needed, so preferercesformed
and decisions made about the structure of the psblitor budget and expenditure on public ser(iBeskeret
al. 1992: 54). Because the willingness of societyayp for impure public services is very difficult impossible
to determine due to the lack of adequate empimcathods (Beckeet al 1992: 24-84), the demand for a
particular public service and the decision to iase maintain or reduce the share of expenditures @ertain
public service in the budget is evaluated basesuoveys (Beckeet al 1992: 102).

The focus of mainstream scientific research anafygshe formation of demand for public services hs t
competition among different population groups opeblic sector budget allocations in political preses, and
the political influence of different population gnas in public sector budget decisions. Particuteenéion has
been given to the hypothesis of possible compatitietween the young and the elderly in shaping the
expenditure structure in municipal budgets. Thailtssof research are controversial. Many authorsrgBs,
Rattsg 2008; Cattaneo, Wolter 2007; Stromberg 2@®b, Wolter 2005; Poterba 1997 and others) have
empirically identified a relationship whereby awri@ase in the proportion of elderly people in siycieads to a
decrease in child care and education spendinglpler @nd pupil. At the same time there are autt{Brsinner,
Balsdon 2004; Gradstein, Kaganovich 2004; Ladd,rqu2001; South 1991), whose studies argue agtiast
existence of such a relationship and show posiititudes among the elderly towards increasing ediperes

on education. Of course, the attitude of differgnatups of people towards increasing or decreasipgralitures

on certain public services and the actual effe¢ho$e attitudes on political decisions are diff¢things.

The situation is different in different countri€cott J. South (1991), in his study, shows thadodm and the
elderly in the US are not direct competitors focdb public sector expenditures, because elderlyfanel
programs are funded by the federal government hadmelfare of children is the responsibility of tseates.
Similar issues should be taken into consideratidrerwanalysing local public services in Estonia heea
expenditures on certain public services (e.g. ditutado not depend on the economic opportunitied a
political decisions of municipalities alone.



The impact of the income level of population onaficing impure local public services is less redesic
Fernandez and Rogerson (2001) find on the basepainal data set for the 48 states of continentah it
1950-1990 that expenditures per student in publimgry and secondary schools have a strong positive
correlation with the income level of the resideatsd a moderate negative correlation with the nundfer
students. The proportion of elderly, however, didt thave a statistically significant relationship ttwi
expenditures per student.

Beckeret al. (1991: 28) mention as factors affecting the demfamdocal public services, in addition to age,
income levels and the tax burden and people's ereses of the rationality and efficiency of the ugemoney in
the public sector. It should also be noted thattveglability of public services intended for fareg and children
often depends to some degree upon the income tdvémilies (Beckeret al. 1991: 90), and this must
especially be considered when determining the sbiatiee total costs the family has to pay itself #oservice.
Studied is the distribution of public expenditure subsidized (impure) public goods and services ov@mme
categories (Van't Eindt al 1986).

Kalwij and Salverda (2007) show how a change ianailly's demographic structure and employment change
the spending patterns of the family. Similarly, mes in the demand for local public services magiken into
account as changes in the family occur. A decraaiee number of children in families reduces tieendnd for
kindergarten and school places. An increase irptbportion of single parent families will increabe demand
for kindergarten places, so the lone money eaménd family could go to work. Children leaving tharental
home will in the long run lead to increased demtmmcelderly care. However, increases in family imelevels
increase the livelihood of families and reducedbeand for social services.

In summary, primarily population age structure basn analysed as a factor influencing demand &z joublic
services. Other factors have not found significttention. The reason for this probably lies inféet that there
is no systematically gathered municipal data fer dther factors. This study used data from the rizstoTax
and Customs Board, which allows us to identify ¢imeployment structure and income level of munictpesi

inhabitants by type of economic activity. By usthis data we can extend the list of factors inflieg demand
for local public services and test the hypothedsé the municipal government budget expenditungcire also
depends on the employment structure and incomé déuehabitants.

2. An Empirical Analysis of the Impact of Demand Sie Factors on the Provision of Impure Local Public
Services

2.1 Methodology and Data

According to the purpose of this article we focustlee question of which factors determine demandnfipure
local public services, in other words, affect thenion of individuals about changing the level astdicture of
local government spending, and how these factdferdimong municipality types. The empirical anéyis
carried out with the assumption that the outpupolitical processes (i.e. forming local governméntget
decisions) reflects the average opinion of indiaidu(the median voter). In other words, we assumag the
expenditure structure of the municipal governmertget is in accordance with the opinion of the rardioter;
or, the supply of local public services by locavgmment equals demand of municipality inhabitabltslike
traditional approaches, this study does not exaittiaeopinions of individual inhabitants (usuallyriged from
public surveys) on the need to change the expaedstuucture of the municipal government budgebh@lwith
parameters characterizing the individual (age, nimeoetc.). Instead, the object of this study isekpenditure
structure of each individual local government witte parameters that characterize the populatiothef
municipality (the proportion of different age graupn the population, employment structure by tyge o
economic activity, etc.). In some municipalitiesdaior some type of services, political processesl [ an
overestimation of the opinion of the median voteowt the optimal share of expenditure on the viepeblic
service in local government budget and in otherartaunderestimation, but the average estimatioa lafrge
pool of municipalities should approach the averapaion of the median voter on the optimal expeamdit
structure of the municipal government budget. Tlfernces in the structure of municipal governnsent
spending should therefore result from differencethe levels, structure and dynamics of demandhgefctors

in the municipalities. The significance, directiand intensity of the potential factors influencen ¢aen be
identified using relationship analysis methodolodgorrelation analysis, principal component analysis
regression analysis). The empirical part of thiglgtis built upon this approach.

The population age structure and local public sentevels and structure of Estonian municipalitiéld be
analysed based on data from Statistics Departnfdastonia (ESA), and the job related income (sal&eyels



and employment structure (by economic activity Jygleworking inhabitants will be analysed basedsstonian
Tax and Customs Board (EMTA) data.

The empirical analysis is carried out for 2010 ¢Hlcafter economic crisis) for two municipality ayps, for
municipalities in a town region in Estonia (97 nuipalities) and for pure rural municipalitfeim Estonia (116
municipalities). Municipalities with less than 500habitants where left out of the analysis becatie
expenditure structure of their government budgethitbe significantly affected by special stategreoms, and
therefore, differ from other municipalities with meoautonomous local government budgets. The asasd
did not include municipalities for which some datas not available.

The variables used in the analysis for describiregnhunicipalities can be divided into three groups:

1. Variables describing the supply of impure local lpulservices: the share of expenditures on differen
public services (education, leisure, culture, puhitilities, economic services, social assistarinejhe
municipal government budget; local public servigpenditures per inhabitant or per certain group b@m
(e.g. education expenditures per child under age 19

2. Demographic characteristics of municipality inhahts that are expected to shape the demand forémpu
local public services: population size, populatagye structure, dependency ratio and demographoutab
pressure index, percentage of unemployed in thelptpn.

3. Characteristics of income levels and employmentcstire of the municipalities working inhabitantsbj
related income (salary) level per inhabitant and tag payer, job related income (salary) structoye
economic activity type (NACE classification), emyhoent structure by economic activity type (NACE
classification).

The content and names of the supply variables ims#te analysis are presented in Appendix 1 anctment
and names of the demand variables in Appendix 2.

Our hypothesis is that the development of the sirecand level of local governments expendituresngoure

local public services is significantly affected pgpulation structure, income levels and employnsémicture in
the municipality. To test the hypothesis, at fastorrelation analysis between parameters of Igoaérnments
expenditures characterizing the supply of impucaligublic services and variables characterizinpated side
factors for these services was carried out. Segomdincipal component analysis of variables chemasing

demand side factors of impure public services wasdacted. Finally, multiple regression models afalo
governments’ expenditure structure parameters psmdkent variables were constructed on the basarafijal

components of variables system characterizing ddrsate factors of impure local services. The diatisdata
analysis software STATA was used to carry out thedysis.

2.2 Correlation analysis

The correlation analysis revealed a lot of statidly significant correlations between variablesieltterizing
local governments’ expenditures on impure publizvises and variables describing municipalities’ plagion
age structure, income and employment levels, att mcome and employment structure by economiwicti
type (NACE classification). It should be noted tha2010the municipalities were not yet out of the crigie
municipal governments budget revenue base tha&skmian central government restricted during tih@schad
not recovered, price increases were raising mualigjpvernments’ costs, their ability to determihe structure
of the budget was still very limited (a large prapm of expenditures has be directed to finanaimgndatory
tasks). Therefore, it can be assumed that theioe#itips between municipal government budget expsned
levels and structure and political interest groape in 2010 weaker compared to stable socio-ecanomi
conditions. At the same time, stabilization of #eonomic environment should change and strengthen t
relationships between local public service demadd factors and municipal government budget expgaret
on impure public services in the future.

The results of correlation analysis confirmed tgpdthesis of the influence of local public servitamand side
factors on supply of impure local public servicese@sured through municipal government budget expead
structure characteristics). All municipal governmenudget expenditure structure characteristics have
statistically significant relationships with varlab expected to describe the local public serviemahd side
factors. On the other hand, we found out some cheriatics of municipalities population age struefutheir

* Pure rural municipalities are municipalities whiamte not located in town regions.



income levels and employment structure which did Imave any statistically significant relationshipdth
municipal government budget expenditure structure.

We bring out some interesting relationships (diatifly significant at 95% confidence level) betwee
investigated variables characterizing all Estomamicipalities in 2010:

e The share of young people (ages 7-18) in the mualdities population had a positive correlation with
education expenditures per inhabitant (0.35), lad with share of leisure and culture expenditimethe
municipal budget (0.18) and negative correlatioith whare of housing and utility expenditures (6).
the municipal government budget;

e The proportion of 19 to 64 year olds in the muradiies population had positive correlations with
education expenditures per inhabitant (0.24) and abare in the municipal budget (0.23), but negati
correlations with share of housing and utility exgieures (-0.28) municipality government budget;

e The proportion of elderly (age 65 and older) in mipality population had negative correlations with
education expenditure (-0.23), but also with leésand culture expenditures (-0.19) per municipality
inhabitant;

e  The demographic labour pressure index (calculatedibiding the number of 5-14 year olds with the
number of 55-64 year olds) has a negative coroglatiith the share of education expenditures in the
municipal government budget (-0.26), correlatioiithwther local government expenditure variablesewe
unstable and seem random;

e The dependency ratio had positive correlations wibcation expenditure level per inhabitant (0.21d
as a share in the municipal budget (0.20), butgatiee correlation with the share of housing aritityit
spending in the municipal government budget (-Q.21)

e The job related income level per municipality intabt has five statistically significant correlat® with
characteristics of local public service supply:ipes correlations with levels of leisure and cué(0.20),
social care (0.32) and elderly (0.26) expenditieermpunicipality inhabitant, a positive correlatioith the
share of social care expenditures (0.23), but negabrrelation with the share of education expemds (-
0.35) in the municipal government budget;

e  The proportion of municipality labour force empladyi@ public sector and income earned by their ibligu
sector have a negative correlation with the shdreducation expenditures (-0.23) in the municipal
government budget, but positive correlations wiéln papita level of education expenditures (0.1%e T
proportion of labour force employed in public sedtas a positive correlation with the share ofusdsand
culture expenditures in the municipal governmerddat (0.23) and also positive correlations witlsuee
and culture (0.38), housing and utility (0.22), iabq0.33) and elderly care (0.31) expenditures per
municipality inhabitant;

e  Statistically significant relationships were alsufd between local public service supply charasties
and shares of different private sector activityetlygNACE classification) in employment of municipal
labour force, but the relationships seemed to bdam in their nature;

e The general share of labour force (tax payershé rhunicipality population, and salary income er t
payer had no statistically significant correlatiavith characteristics of local government budgeictire.

The results of this analysis show that the incom employment structure of the population of a roipaility,
which have been neglected in previous empiricalisi) have statistically significant correlationghaboth the
share of different public service expendituresh@ municipal government budget and with local pubérvice
expenditure levels per inhabitant or per certaier ggoup member in the municipality. Therefore, shicture
of employment and income may significantly shape demand for impure local public services. Analysfis
these demand side factors will provide a bettereustdnding of problems matching local public sexsisupply
and demand.

In general, it should be noted that quite a nundfestatistically significant correlations were falbetween
characteristics of demand side factors of impureallgpublic services and municipal government budget
expenditures on impure public services, but thaeineabf the relationships system is difficult to enstand.
Therefore, principal component analysis was caroetl on the base of local public service demane sid
characteristics to bring out the synthetic indegend(non-correlated) complex indicators (components
describing in compressed form the main part ofrimiztion contained in the set of initial variables.

2.3 Principal component analysis

The purpose of principal component analysis isoimgress the information contained in a set of emabout
the covariance of these variables and get a smalleber of synthetic components that are ableatostnit the



main part of the information contained in the amaji set of factors. Synthetic components are brbogih
orthogonally transformed (synthetic components bmearly uncorrelated), which allows analysing thei
influence on the characteristics of local publiovgg supply independently of each other.

The principal component analysis covered 31 vagmleixpected to characterise demand side factarspafre
local public services (see Appendix 2), based oifchvii0 synthetic components where brought out. &hes
components described 94% of the information (vanmgtcontained in the original set of factors dfa$tonian
municipalities together, 92% of the information taned in the original set of factors of pure rural
municipalities in Estonia and 95% of the informaticontained in the original set of factors of E&antowns
and rural municipalities located in town regionshisT means that reducing the number of factors by
approximately 70% resulted in only 5% to 8% of imfiation loss.

The synthetic components, initial variables belaggiinder them and their correlations (componenditass)
from 2010 in municipalities in town regions are g@eted in Appendix 4 and in pure rural municipatin
Appendix 5. We also conducted the principal comporaalysis for all Estonian municipalities togethhe
results of that can be seen in Appendix 3. The igiges 3, 4 and 5 show only variables with componen
loadings of 0.5 or more. All component notationd,(F2 etc.) of the paper are based on the compsnent
obtained from the principal component analysislbEatonian municipalities together. This helpstosnalyse
the result of different municipality groups on arguarable basis. The exact names of the comportengver,
differ slightly among municipality groups (becawsalifferences in the composition).

We first bring out the general findings that arencoon in both municipality groups and then move ocoug
specific findings. When looking at the resultsslibuld be remembered, that due to the propertigsiotipal
component analysis, the synthetic components dbang synergistic effects between them.

The majority of components are strongly correlatéth 2 or 3 similar variables and their contentr(ieg is easy
to find out, but some components, primarily F1 &&] have high level correlations with more diveirsigial
variables. This also means that their content iddvato bring under a common name. For componerit €&n
still be done, but component F1 will be withoutpaaific name in this paper.

It appears, that two of the ten synthetic companeRrt and F8, characterize the population age taneiof
municipalities and eight components the importamde different economic activity types in ensuring
employment and income of the municipalities’ pogiola Most of the initial variables are correlatedh only
one synthetic component, but a few variables areeladed with multiple components (koguopq_arv,pamion

of tax payers working in the private sector in gupulation, is correlated with components F1 andfgure
rural municipalities, and fl_arv, proportion of tagyers working in the construction and real-estadastries as

a share in population, is correlated with composé&iit and F3 of pure rural municipalities) and swegables
are not correlated with any component (e.g. vms_tatal taxable income per tax payer, and ralotpprtion of

6 year olds and younger as a share in populatiom, n@t represented in the pure rural municipalities
components).

When comparing the result between the two muniitipgtoups it can be seen, that components F3 teeledn
to be largely the same among both groups, with arfgw minor differences in component compositidktsthe
same time, the composition of components F1, F2Ffid(notations based on the results of the gromgisting
of all Estonian municipalities) differ significagtfrom each other among the two municipality groups

The smallest differences among the two municipaityups are, aside from differences in the absalakees of
component loadings, with component F3, where th@poment of municipalities in town regions has one
indicator (fl_arv) fewer than the component of puweal municipalities, and with component F8, whéne
component of municipalities in town regions ha® alse indicator (tts) fewer than the componentwgpural
municipalities. The difference in the number ofiables, however, does not make the componentsreiiffe
from each other in terms of what they representreowd they can be named.

Another, more peculiar, difference between the gnaups can be seen with component F4. There thdeuaf
variables in the component is the same, but thecatolrs are of opposite signs. When comparing tioim
results with the overall results (see AppendixiBan be seen that the signs of the indicatorssaree for
municipalities in in town regions, and for all maipialities in Estonia together, and opposite foreprural
municipalities. This means in substantive termg thacase of municipalities in town regions (andoafor all
municipalities in Estonia together), the componEdtrepresents a high share of working age peopkhdn



population, but in case of pure rural municipaditiz represents a high share of non-working agepleeo
(primarily elderly) in the population.

Large differences between the two municipality g®wcan be seen in the composition of component F1.
Although the two groups have six common indicattrs,group consisting of municipalities in townimts has

5 additional initial variables in the component Fhe significance (based on component loadingshefnitial
indicators in the component is, to some exteng diferent. Yet another problem with the comporéttis the
complexity of its composition. Compared to othempmnents which are composed of variables from ainait
same fields, the component F1 consists of varigioles very different fields. Because of these peols, it is
very difficult to interpret what this component repents.

Even larger differences can be seen with compoR2nWWhen looking at the result of the group coigisbf
municipalities in town regions it can be seen thatcomponent, which in the case of pure rural gipalities
and all municipalities in Estonia together représethe importance of private sector and especially
manufacturing in ensuring employment and incomeplg into two independent components. One compbne
(F2a) represents the importance of private seatgeneral in ensuring employment and income andé¢kend
component (F2b) represents separately the impatahmanufacturing in ensuring employment and ineom

The largest difference between the two municipaditgups is with component F10. It can be seen ftben
results of the principal component analysis, that tcomponent, which in the case of pure rural nipaiities
and all municipalities in Estonia together représahe importance of wholesale and retail traderisuring
employment and income, has no importance for mpailities in town regions, because none of theahiti
variables has a component loading of 0.5 or higlie initial variables, which are significant foune rural
municipalities in component F10, are for municifp@di in town regions significant in component Fhefe is
also an interesting difference in the compositibrc@mponent F10 between pure rural municipalitiad all
Estonian municipalities together — the only commaariable the pure rural municipality groups hasnfgy with
the other municipality group, is of opposite sign.

The results of the principal component analysiswskitat components characterizing the structuremgfuire
local public services’ demand side factors candumd. However, in order to better understand tflaence of
the found components on the supply of impure Ipcdllic services, other analysis methods are reduire

2.4 Regression analysis

Regression analysis was used to find out the iitteasd extent of relationship of the synthetic gmments
characterizing demand side factors of impure Igeddlic services with the variables describing thppdy of
impure local public services and how they differcam the two municipality groups. Since the syntheti
components (Fi) are centred (mean=0), the regmessitercept (y) describes the arithmetic mean of the
modelled local public service expenditure (or sypphriable (Y) in the analysed municipality groiince the
synthetic components (Fi) are normalized (standiadiation is the measurement unit of variabilitihe
measurement scales of the components are equahandlues of regression coefficienty &ow comparable
influence intensities of components. Therefore, ribgression model used in the analysis is a siripéar
regression model:

Y=yw+aFl+aF2+...g,F10.

Regression analysis was carried out for all locablis service expenditure variables. Since edunatio
expenditures account for half of a municipal budgeEstonia, we focus first and mainly on thosauttssand
give afterwards a short overview of the other rissaf our regression analysis. The final regressimulels of
education expenditure factors are shown in Tabléll.three models are statistically significant 95%
confidence level in both municipality groups. Thable shows components that were in models statilstic
significant at 90% confidence level.

The coefficients of determination were highesthie tmodels that describe education expenditurespabitant
(har_in). In case of municipalities in town regions thepective model describes around 54% of variatiottisf
expenditure variable @0.54). In case of pure rural municipalities thedelodescribes 30% of variation of this
expenditure variable. Since the components haveanmalue of zero, parametgrshows the arithmetic mean
of education expenditures per inhabitant in the tmmicipality groups — 505.9 euros in municipatitia town
regions and 461.8 euros in pure rural municipalitiélthough the models have relatively good cogdfits of
determination, the majority of components were tbupn be statistically insignificant. In the moddiat



describes the education expenditures per inhab@hmbunicipalities’ in town regions only two compeamts
where statistically significant and in the modedttidescribes education expenditures per inhabitaptire rural
municipalities’ three components. Component F1 pdostatistically significant in both models, altighun the
model of municipalities in regions, its regresstmefficient is more than three times larger thathim model of
pure rural municipalities.

Since the components are measured in standard tidayidhe regression coefficients show the average
variability of the modelled factor. For examplegtikomponent F1 causes average variation of eduncatio
expenditures per inhabitant in Estonian pure rmahicipalities in extent of 52.5 euro from the lamietic mean

of education expenditures per inhabitant in Estorpare rural municipalities (461.8 euro). The scae
variation is therefore 2*52.5 = 105 euro.

The coefficients of determination were second higha the models that describe the share of edutati
expenditures in the municipal budgéiaf. The respective model for municipalities in towggions had a
coefficient of determination of 0.38 and 5 compdeemhere statistically significant (4 at 95% coefide level
and one at 90% confidence level). In the case tdri@n rural municipalities the respective variableservice
supply is influenced by six components, but theffament of determination (R=0.25) is lower than in the model
for municipalities in town regions and also lowdran in the previous model that described education
expenditures per inhabitant of pure rural muniéijge’. In addition, the majority of components atatistically
significant at 90% confidence level but not at 95%, the influence of most components on the sludire
education expenditures in the municipal governmamndget is not as clear as would be preferred. When
comparing the model for municipalities in town @gg with the model for pure rural municipalitiescan be
seen that the models had four statistically sigaiit components (F1, F5, F6, F8), but the regressiefficients
were always higher in the model that describe theres of education expenditures in the local govemm
budget in municipalities in town regions.

Table 1. Regression models of education expenditure vasabhsed on demand side components in Estonian
municipalities in town regions and pure rural mipadities in 2010.

Municipalities in town regions Pure rural municipiak
har har_in harl8 har har_in harl8

g | P> a | P>t a | P>t a | P> a | P>t a | P>
F1 3.6 0.00] 182.( 0.0p  485|9 0.p0 -1.6 007 52.5 00 0.
F2 -38.6 0.00 -241|5 0.00
F3 -158.3 0.0¢4 1y 0.06
F4 25 0.01
F5 2.6 0.01] 33.7 0.09 1)8 0.05
F6 1.8 0.06 1.6 0.08
F7 1.8 0.0%
F8 3.6 0.00 2.9 0.00 59|12 0.p0
F9 124y 0.06
F10
Yk 50.9 505.9 2427.4 49.7 461.8 2298.2
Prob > F 0.0000 0.0000 0.0000 0.0005 0.0000 0.0208
R? 0.3802 0.5356 0.3654 0.2516 0.3022 0.1758

Source: compiled by the authors.

Models for education expenditures per child undgr 29 in (har18) had the lowest coefficients odmination

of the three regression models of education experadi. Similarly to previous models the coefficiaft
determination was considerably higher in the respeenodel for municipalities in town regions =R.36,
compared to B0.18 in the model for pure rural municipalitiesotB models had one component that was
statistically significant at the 95% confidencedeand one component that was statistically sigaift at the
90% confidence level. However, unlike the previoagression models for education expenditures, W t



models for education expenditures per child unger 0 in 2010 did not have common components inetsod
for different types of municipalities.

In conclusion, it should be noted that overall $fathetic components describe 18% to 54% of vanatif the
education expenditure variables of Estonian mualiiips. This is a fairly high description levelhigh may
have been caused partly because of targeted draniscentral government budget that on the norreatiase
are common for all municipalities. However, theufes are significantly different depending on theup of
municipalities. The coefficients of determinatioitloe regression models of municipalities in tovegions are
1.5 to 2.1 times higher than the coefficients otedmination of the regression models of pure rural
municipalities. One explanation for this may bet ilhamunicipalities that have larger schools (mipatities in
town regions) the normative influence of targeteahts from central government manifests itself mgirengly
than in pure rural municipalities which usually Baamaller schools.

Regression models for the other local public servexpenditure variables had lower coefficients of
determination. More importantly, depending of thanmipality group, half or more of the regressiondals
were not statistically significant at 95% confiderevel.

Pure rural municipalities had five regression medeat were statistically significant:

e the regression model of leisure, culture and religiexpenditures per inhabitant (kult_in) had tigndst
coefficient of determination (R0.26) from the rest of the local public servicepexditure variables. The
model had three components (F1, F2 and F10) thet wstatistically significant at 95% confidence leve
and two component (F5 and F8) that was statisyicadinificant at 90% confidence level;

e the regression model of social care expendituresnpabitant (sots_in) had a coefficient of deteration
of R?=0.20 and two components (F1 and F2) were statlbtisignificant at 95% confidence level;

e the regression model of the share of housing aifity @xpenditures in the municipal budget (komnadha
coefficient of determination of ®R0.19, but the model had only one component (Fa) was statistically
significant at 95% confidence level and one compor(&7) that was statistically significant at 90%
confidence level,

e the regression model @&ldercare expenditures per inhabitant (vana_in)ahadefficient of determination
of R*=0.17 and two components (F1 and F2) were statlbtisignificant at 95% confidence level;

e the regression model dhe share of eldercare expenditures in the mudidipdget (vana) was also
statistically significant. The model had a coeffiti of determination of 0.16 and only two components
(F2 and F3) were statistically significant at 95&ffidence level.

In municipalities in town regions, only one regieasmodel of other variables describing expenditmémpure
local services was statistically significant at 9%#%nfidence level. Interestingly, it was the mofi®l leisure,
culture and religious expenditures per inhabit&ott(in), which was also the regression model wlith highest
coefficient of determination of pure rural munidiias. The model had four components (F2, F4, R8 B9)
that were statistically significant at 95% confidenlevel and one component (F5) that was statilstica
significant at 90% confidence level. The coeffitiehdetermination of the model was R2=0.25.

In conclusion, it can be summarized that:

e  Expect for education expenditure, only a small shafrvariation of local public service expenditlggels
and structure can be explained by local publiciserdemand side components;

e« The influence of statistically significant compotenan in most cases be explained logically, boime
cases, they need further more thorough investigaidarge number of statistically significant oglations
between municipal government budget expenditurellemd structure characteristics and local public
service demand side factors gave hope that thdicieaets of determination will be higher than thigyally
were;

e Components F1, F2 and F8 have the strongest antvweissatile influence on local public service syppl
characteristic — component F1 was found to bessizily significant (at least 90% confidence I§viel
eight statistically significant regression modetemponent F2 in six models and component F8 in 5
models;

e All of the 10 components were statistically sigrdfint (at least 90% confidence level) in at least on
statistically significant regression model, thougimponent F10 in only one model and components F4,
F6, F7 and F9 in two models.



Summary

Overcoming the dissatisfaction with the provisiohlacal public services in municipalities is an iontant
development problem in Estonian political decisaking and from research aspect as well. From wieeitsis
necessary to strengthen the ability of municipaditio supply local public services. This articlektas the
problem that in addition to supply capability thigilidy to match the supply to the demand for lopaiblic
services and to demand changes is of equal impmErtanhis study concentrates on demand side factors
impure (mixed, quasi) local public services.

On the base of existing theoretical studies wep@nt out that the main factors affecting demandifiopure
public services are population age structure ana lesser extent the employment and income strictfithe
population. Probably because of lack of usable,d# existing empirical studies have mostly usactdrs
characterising the population age structure inrtile of demand side factors. In this study we aalctdrs
characterising the level and structure of income employment (according of NACE2008 classificatioh}he
inhabitants of Estonian municipalities to the dechaside factors. The empirical analysis focused @n 9
municipalities in town regions, and 116 pure rumainicipalities in Estonia. The analysis was caroet based
on the data 2010.

The correlation analysis conducted here confirnesetkistence of relationships between factors cheniamg
the supply and demand of impure local public s&@sjeneaning that population structure as well gad@ment
and income levels and the structure of the popratiave statistically significant correlative r@aships with
the expenditure structure of the municipal budget lacal public service expenditures level per bitent. The
direction of the relationships is usually logicaldathe dense network of relationships reveals &esy#n these
relationships.

The first step of the analysis in this study shdwttlocal public service supply variables (the shaf
expenditures in the municipal budget and expengktyper inhabitant) in Estonian municipalities degistically
significantly correlated with local public servidemand side variables (population age structurg@l@ment
and income levels, employment and income strudiyreconomic activity).

Because the set of local public service demand sat@bles was quite large (31 variables) and wfie
variables have statistical correlations betweemttibe correlation coefficients between demandsupply side
variables might be misleading and thus complicate wvnderstanding of the nature of the relationships
Therefore, as a second step, we have systematiaalijysed the internal relationships of the demside
variables with help of the principal component gaal method and identified the independent compisniat
characterize local public service demand. The praiccomponent analysis gave 10 synthetic companent
instead of the original 31 variables, which desmlit§2% to 95% of the information (variation of \ed)
contained in the original set of factors, dependinghe municipality group.

After conducting principal component analysis arnhtkesising statistically independent componenist(t
means the problem of multicollinearity was overchmee were able to use multiple regression modeits f
providing a more complex description of the effeofsdemand side factors. The results of the regress
analysis show that the suppdy impure local public servicesan be modelled with characteristics describirg th
demand side factors of impure local public servites expect for education expenditure, only a sstare of
variation of local public service expenditure levahd structure can be explained using simpleiregression
models. The usefulness of more complex regressamiteta requires separate investigation.
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Appendix 1. Characteristics describing the suppfyimpure local public services in 2010

Name Characteristics used in the analysis

har Share of education expenditures in the murlibipdget (%)

kult Share of leisure, culture and religious expemds in the municipal budget (%)
komm Share of housing and utility expenditureshiminunicipal budget (%)

sots Share of social care expenditures in the ripatibudget (%)

vana Share of eldercare expenditures in the muatibipdget (%)

ttu Share of social care expenditures directechatployed in the municipal budget (%)
har_in Education expenditures per inhabitant (euro)

kult_in Leisure, culture and religious expenditupes inhabitant (euros)

komm_in Housing and utility expenditures per intaihi (euro)

sots_in Social care expenditures per inhabitarrbfeu

vana_in Eldercare expenditures per inhabitant jeuro

ttu_in Social care expenditures directed at uneygal@er inhabitant (euros)

harl8 Education expenditures per child under aged)

Source: compiled by the authors

Appendix 2. Characteristics describing tdemand side factors of impure local public servioez010

Name Characteristics used in the analysis

ralot Proportion of 6 year olds and younger ingbpulation (%)

ranot Proportion of 7 to 18 year olds in the potiara(%o)

ratot Proportion of 19 to 64 year olds in the pagioh (%)

ravot Proportion of 65 year olds and older in tbpydation (%)

tts Demographic labour pressure index

ylal Dependency ratio (%)

ttuot Proportion of unemployed in the population) (%

vms_in Total taxable income per inhabitant (euro)

vms_mm Total taxable income per tax payer (euro)

amm_ arv Proportion of tax payers working in the agricultui@estry and fishing industries (NACE
- classification) in the population (%)




Ratio of taxable income earned in the agricultwegdtry and fishing industries (NACE classification
avms .
to total taxable income (%)
Proportion of tax payers working in the manufactgrindustry (NACE classification) in the population
cmm_ arv (%)
cvms Ratio of taxable income earned in the manufacturndgstry (NACE classification) to total taxable
income (%)
f Proportion of tax payers working in the constructiodustry (NACE classification) in the population
mm_arv (%)
fvms Ratio of taxable income earned in the constructimlustry (NACE classification) to total taxable
income (%)
Imm_arv Proportion of tax payers working in thel+estate industry (NACE classification) in the pagtidn (%)
Vms Ratio of taxable income earned in the real-estatestnry (NACE classification) to total taxable income
(%)
fl arv Proportion of tax payers working in the constructimd real-estate industries (NACE classification) |i
- the population (%)
fl Ratio of taxable income earned in the constructimhraal-estate industries (NACE classification) to
total taxable income (%)
mm_ arv Proportion of tax payers working in the wholesald eetail trade and motor vehicle and motorcycle
gmm_ repair industries (NACE classification) in the pagtidn (%)
vms Ratio of taxable income earned in the wholesaleratadl trade and motor vehicle and motorcycle
9 repair industries (NACE classification) to total ahle income (%)
omm arv Proportion of tax payers working in the fields ofgtic administration, national defence and compyiso
— social security (NACE classification) in the popidat(%)
ovms Ratio of taxable income earned in the fields of mudtiministration, national defence and compulsory
social security (NACE classification) to total tal@mcome (%)
pmm_arv Proportion of tax payers working in eduma{iNACE classification) in the population (%)
pvms Ratio of taxable income earned in educationGBAlassification) to total taxable income (%)
Proportion of tax payers working in the health camd social care industries (NACE classification) in
gmm_arv :
the population (%)
Ratio of taxable income earned in the health cadesanial care industries (NACE classification) to
qvms ;
total taxable income (%)
Proportion of tax payers working in the public sedactivities O, P and Q according to the NACE
opg_arv e )
classification) in the population (%)
Ratio of taxable income earned in the public se@otivities O, P and Q according to the NACE
opq it ; 0
classification) to total taxable income (%)
koguopq_arv Proportion of tax payers working in phizate sector in the population (%)
koguopq Ratio of taxable income earned in the peigatctor to total taxable income (%)

Source: compiled by the authors.

Appendix 3. Synthetic components characterizing the structdiranpure local public services’ demand side
factors in 2010 in all Estonian municipalities ttos.

Synthetic component Initial variable Ctl)tgt)j?nngent

omm_arv 0.94
opg_arv 0.99
vms10_in 0.8
koguopqg_arv 0.81

F1 fl_arv 0.73
gmm_arv 0.8
ralot 0.73
vms_mm 0.64
fmm_arv 0.69
koguopq 0.9
ovms -0.84

F2 — High importance of the private sector (esglyomanufacturing) in ensuring .

employment and income cmm_arv 05
cvms 0.53
opg -0.92




fvms 0.97
F3 — High importance of the construction industmd real-estate activities related 9 0.97
it) in ensuring employment and income :
fmm_arv 0.64
ratot 0.94
F4 — A high share of non-working age people (pritpaiderly) in the population ylal -0.85
ravot -0.86
F5 — High importance of agriculture, forestry afhihg industries in ensuring amm_arv -0.97
employment and income avms -0.89
F6 — High importance of health care and social Tatestries in ensuring gmm_arv 0.94
employment and income qvms 0.94
S . L ) pvms 0.97
F7 — High importance of the education sector irneng employment and income ]
pmm_arv 0.89
F8 — A high sh f under 19 Ids in the ranot 0.92
— A high share of under ear olds in the
g y n tts 0.56
- : o ) lvms 0.89
F9 — High importance of the real estate industrgrisuring employment and income
Imm_arv 0.69
F10 — High importance of wholesale and retail traael motor vehicle and
. Lo . - gvms -0.57
motorcycle repair industries in ensuring employnserd income

Source: compiled by the authors.

Appendix 4. Synthetic components characterizing the structdirenpure local public services’ demand side
factors in 2010 in Estonian municipalities in toregions.

Synthetic component Initial variable Component logdi
omm_arv 0.94
opg_arv 0.94
vms_in 0.93
koguopq_arv 0.84
fl_arv 0.75
F1 gmm_arv 0.91]
ralot 0.78
vms_mm 0.76
fmm_arv 0.7
tts 0.59
gvms 0.57
koguopq 0.89

F2a— High importance of the private sector in gahierensuring

: ovms -0.81
employment and income
opg -0.89
F2b — High importance of the manufacturing seatagrisuring cmm_arv 0.81
employment and income cvms 0.72
fvms 0.96
F3 — High importance of the construction indusamd real-estate activiti f 0.96
related to it) in ensuring employment and income .
fmm_arv 0.64
ratot 0.93
F4 — A high share of working age people in the paixn ylal -0.86
ravot -0.88
F5 — High importance of agriculture, forestry afshihg industries in amm_arv 0.89

ensuring employment and income avms 0.87




F6 — High importance of health care and social gatastries in ensuring | gmm_arv 0.9
employment and income qvms 0.87
F7 — High importance of the education sector irugng employment and | PvMS 0.97
income pmm_arv 0.87
F8 — A high share of under 19 year olds in the pstfn ranot 0.8
F9 — High importance of the real estate industrgrisuring employment | lvms 0.86
and income Imm_arv 0.73

Source: compiled by the authors.

Appendix 5. Synthetic components characterizing the structdirenpure local public services’ demand side
factors in 2010 in Estonian pure rural municipati

Synthetic component Initial variable ~ Component logdi
omm_arv 0.95
opg_arv 0.94
vms_in 0.85
F1 =
koguopq_arv 0.63
fl_arv 0.57
gmm_arv 0.55
koguopq 0.91
ovms -0.88
F2 — High importance of the private sector (esplgomanufacturing) in cmm_arv 0.67
ensuring employment and income cvms 0.58
opg -0.91
koguopq_arv 0.54
fvms 0.96
F3 — High importance of the construction indusemyd real-estate activities | fl 0.94
related to it) in ensuring employment and income fmm_arv 0.71
fl_arv 0.64
ratot -0.95
F4 — A high share of working age people in the paipan ylal 0.88
ravot 0.85
F5 — High importance of agriculture, forestry aighing industries in ensuring @mm_arv 0.9
employment and income avms 0.87
F6 — High importance of health care and social Fatestries in ensuring gmm_arv 0.96
employment and income qvms 0.96
F7 — High importance of the education sector irueng employment and pvms 0.96
income pmm_arv 0.93
. . ) ranot 0.87
F8 — A high share of under 19 year olds in the patjmn
tts 0.71
F9 — High importance of the real estate industrgrisuring employment and | Ivms 0.87
income Imm_arv 0.79
F10 — High importance of wholesale and retail traohel motor vehicle and gvms 0.73
motorcycle repair industries in ensuring income amgbloyment gmm_arv -0.57

Source: compiled by the authors.



