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Relationship between Fiscal Decentralization and Economic
Growth in European Union Countries and Slovakia®

Lenka MALCKA — Veronika SULIKOVA — Michal SOLTES

Abstract

Results in the area related to fiscal decentraéicmaand economic growth are
frequently inconsistent and somewhat ambiguouBpatih the fiscal federalism
theory clearly promotes the fiscal decentralizatgains in favour of efficiency
and economic growth. Paper focuses on investigatimey inverted U-shaped
relationship between fiscal decentralization andremmic growth using the
GMM model (Generalized Method of Moments). Aftes¢hresults were ob-
tained, real values of Slovakia are compared to GMMU-26 trend. The re-
sults of GMM estimation include a threshold valdefiscal decentralization,
revealing the point at which a positive relationtween fiscal decentralization
and economic growth turns into negative. GMM edtiomaof the EU-26 coun-
tries sample confirms the inverted U-shaped retetiop in case of revenue and
tax decentralization. Expenditure decentralizatsgems to be insignificant. The
case of Slovakia shows the conformity with the fedd, what is evident in the
case of tax decentralization and less in revenwekealization.

Keywords: fiscal decentralization, economic growth, non -edinrelation, gen-
eralized method of moments
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Introduction

Fiscal decentralization is usually defined aststfifdecision — making power
to sub-national governments. Its importance stattedbe highlighted in the
1970’s following the introduction of initial papeos Tiebout (1956), Musgrave
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(1959) or Oates (1972) into the public finance thie(Stegarescu, 2004).
In Eastern Europe many post-communist countriedu@hing Slovakia) started
the public sector reforming process later, in thst [decade of 20th century,
with some derogation from the optimal fiscal decaligation implementation
(Aristovnik, 2012).

In Slovakia the government paid attention to tlessgilities of the fiscal
decentralization in the last decade of the 20thuwgnwhen the massive reform-
ing process of public sector, public finance anbligtadministration began. The
situation was mentioned by Horvathova (2011). Sjmwesteps in field of fiscal
decentralization were gradually implemented sifee ytear 2001. The regional
level of self-government was established, afterrégponsibilities were shifted
to the lower government levels (regions and mualdips) and finally the shift
of resources was realized. This schedule of stefegsr on the problem men-
tioned in Rodriguez-Pose and Gill (2003) or Arisliv(2012). The shift of
powers and resources was divided. That diminishedfiscal decentralization
success in the period immediate to its implemeotatPromoted fiscal decen-
tralization gains on economy occurred with timeagigHorvathova et al., 2012)
and were accelerated by the incoming economic expanin the country.
Backset was observed in 2009, when the financialscworsened the condi-
tions. Currently, the Slovakia attained the pewbdransition and is regarded as
market-oriented economy. The question remains ogtlveln and to what extent
Slovakia follows the EU tendencies.

Theoretical and empirical literature provides aiertrupture of fiscal decen-
tralization impact on the economic growth. Promotad fiscal decentralization
economic gains contrary to its menaces motivatetbukink about the fiscal
decentralization eligibility. This has led us tesearch focusing on non-linear
impact of fiscal decentralization on economic gtowthe aim of the presented
paper is to find a threshold value of fiscal decadigation for EU member states
at which a positive relation between fiscal decdi#tation and economic growth
turns negative. We used available data to conflie gimilarity between EU
trend and trends Slovakia. For that purpose, wienat a non-linear dynamic
panel data model for EU member states using gesedamethod of moments
(GMM) framework. The situation in Slovakia is arsdg and compared to the
results obtained for the EU sample. The invertddtimship between fiscal
decentralization and economic growth in Slovakieamalysed in accordance
with the EU trend.

The paper is organized in a following manner. Aftee introduction, the
literature review of the research performed in tiédd is presented. Second
part contains a theoretical assumption of a moddl a description of a GMM
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methodology framework is included as well. Thirdtparesents measurement
concepts and data involved to the GMM estimatiaurth part shows the results
obtained. It is followed by concluding part. Fiyalthe Appendix is presented.

1. Literature Review

Davoodi and Zou (1998) mention two economic argume favour of fiscal
decentralization based on research of Tiebout (18668 Oates (1972). First, in
the case of public service delivery local governteeare better positioned than
the national government, because they dispose amtinformation advantage.
Consequently, decentralization will increase ecdoafficiency. Second, match
of local preferences and local governments is eusby population mobility
and competition for public services delivery améwzal governments.

ThieRen (2003) mentions an absence of a formatiseoky on the relation-
ship between fiscal decentralization and economoevth. He discusses some of
the fiscal decentralization gains and losses régguttie diversification hypothe-
sis (or Oates’ Decentralization theorem, see O4d®82), Leviathan hypothesis
(Brennan and Buchanan, 1980, later Oates, 1985panttiictivity enhancement
hypothesis (Martinez-Vazquez and McNab, 2003). Eoed Yilmaz (2002)
promote a higher participation, accountability drahsparency in the decision
making process in favour of fiscal decentralizatiDdupka, Klasova and Kova
(2016) stress the benefits of public support onrstional level, when sub-
national governments might create better conditton®tain local sources relat-
ed to local specifics. Undesirable effect of fisdatentralization occurs in case
of low per capita income level, small size of coyrdr scarcity of good local
taxes. Rather questionable is also the qualitpcdllgovernment (corruption on
local level, Prud’homme, 1995) or contribution @fcal decentralization to the
macroeconomic stabilization (problem of fiscal inaimee, Tanzi, 1995).

According to Breuss and Eller (2004) there areg¢hmain reasons why the
fiscal decentralization might influence the economiowth. One of the fiscal
decentralization objectives is enhancing the ecangrowth and efficiency in
the allocation of public resources. Next, the sosthincrease of the per capita
income is an explicit goal of government. Finafhgr capita growth is easier to
measure and to interpret than other economic padoce indicators (Breuss
and Eller, 2004, p. 2).

However, results of recent empirical studies dtencinconclusive and am-
biguous, sensitive to the choice of data sampleiavestigated period of inter-
est. Martinez-Vazquez and McNab (2001; 2003) asd ather relevant studies
in this field claim to demonstrate the direct effe€ fiscal decentralization on
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economic growth. These studies present opinionfibedl decentralization en-

hances the consumer and producer efficiency whatuksites the economic

growth. Deficiency of research focusing on its radt influence creates an im-
portant part of latter paper. The question of ikeal decentralization indirectly

influencing horizontal fiscal imbalances and macos®mic stability is here

opened. Breuss and Eller (2004) give an overvieuwelsted research and their
findings highlight the miscellaneous nature of fiseal decentralization’s im-

pact on economic growth.

Valuable and often mentioned is early contributminDavoodi and Zou
(1998) that provides a cross-country study of thlationship between fiscal
decentralization and economic growth finding a tiegarelationship between
them in developing countries. The explanation @t tim developed countries
there is not a linkage between fiscal decentratimatind economic growth.
Zhang and Zou (1998) investigated the influencdisufal decentralization on
economic growth in Chinese provinces. Their resphssent the finding that
higher degree of expenditure decentralization reated with lower provincial
economic growth. Thie3en (2003) realizes the esiimanf the direct influence
of fiscal decentralization on economic growth. Hserves an inverted U-shaped
(also called hump-shaped) relationship betweeralfidecentralization and eco-
nomic growth in OECD countries. Akai, Nishimura @akata (2007) stress the
complementarity relationship between fiscal de@dization and economic
growth in the US states. They observe a non-limeanp-shaped linkage and
promote further revenue decentralization by conmguthe optimal degree of
fiscal decentralization measured by expenditureenigalization and revenue
decentralization. Rodriguez-Pose and Krgijer's @20fndings are about the
significant negative relationship between two amtimge relevant fiscal decen-
tralization indicators included in the analysis awdnomic growth made on the
sample of Central and Eastern European countrie&(@S). Their results sup-
port the importance of the local governments’ oevenue sources that better fit
local preferences and promote greater economici&fity. Contrary, expendi-
ture and transfer to lower government levels agatieely correlated with eco-
nomic growth. Samini et al. (2010) provide a noreéir model of fiscal decen-
tralization and economic growth for 30 provinceslmain, where the positive
association between fiscal decentralization andipetal economic growth has
been found (Samini et al., 2010, p. 131). Rodrigeeze and Ezcurra (2011)
supported results of Rodriguez-Pose and Krgije@qR@ising data of different
countries. In the case of OECD countries, they dbamegative and significant
association between fiscal decentralization anch@wmic growth. They also
investigated the importance of other decentratirathdicators (political or ad-
ministrative decentralization), but without conclégsresults.
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The case of Eastern Europe countries is elaborat@distovnik (2012). He
mentions that the common tendency of countriesustion is financing lower
government levels through shared taxes and tranEBfere are only few coun-
tries including Slovakia, which shifted some reverautonomy to lower gov-
ernment levels. Aristovnik (2012) finds a weak pigei correlation between
fiscal decentralization and economic growth in EastEuropean countries
which are also EU member states. He admits thealfidecentralization might
accelerate economic growth. Hereby, he agrees stitly of Rodriguez-Pose
and Krgijer (2009), where shift of expenditure arahsfers has negative impact
on economic performance in CEECs, while tax deadimfition might bring
positive economic benefits over time (Aristovnik12, p. 17).

2. Theoretical Assumptions of the Model

Expectations about the fiscal decentralizatiotuarice on economic growth
are usually positive and linked to the promotiorfistal decentralization gains
in related theoretical framework. Literature prasdresults for both negative
impacts on economic growth (see Rodriguez-Pos&amijer, 2009, for sample
of CEECs, or Rodriguez-Pose and Ezcurra, 2011afopte of OECD countries)
and positive impacts on economic growth (see eoglriguez-Pose and Krgijer,
2009, partially in case of tax decentralizationmBa et al. (2010) in case of Iran
provinces; Rodriguez-Pose and Ezcurra (2011) ia 0&©ECD countries). The
research confirmed an existence of a hum-shapadiareship between fiscal
decentralization and economic growth (see ThieR803, or Akai, Nishimura
and Sakata, 2007). Excessive expenditure decenatialh might lead to exces-
sive sub-national spending which lowers the econognowth (Davoodi and
Zou, 1998). Stegarescu (2004) stresses excessiyrealef fiscal decentraliza-
tion with terms of secession. In this situation dlglelitional costs are activated to
cover the requirements of bureaucracy and pubtitbs@erganization. New insti-
tutions and rules have to be set up and new natjfuaic goods have to be
provided. In the sense of Stegarescu’s paper therdidon is preferable to seces-
sion. On the other hand, in the case of excessiwenue decentralization includ-
ing decentralization of the tax power, wrong reveassignment brings an inad-
equate use of tax instruments by local authori{l@éavoodi and Zou, 1998,
p. 254) in expense of central government.

Expectations about the impact of the GDP per aapitial level on economic
growth are negative in accordance with neoclasgimalth theories confirmed
by Rodriguez-Pose and Krgijer (2009), Akai, Nishimmand Sakata (2007) or
ThieRen (2003). Negative sign of the control vdeahdicates the conditional
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convergence, i.e., other variables being equalpttms that start poorer tend
to grow faster in (Davoodi and Zou, 1998, p. 254}he sense of convergence
hypothesis.

Population size’s effect on economic growth isestpd as negative. Different
sign was revealed by Davoodi and Zou (1998), RoddePose and Krgijer
(2009), Rodriguez-Pose and Ezcurra (2011) or Akishimura and Sakata
(2007), contrary to Thiel3en (2003) which confirnted negative relationship.
According to Sulikova et al. (2015, p. 950) the ateg relation between GDP
per capita growth and population growth is typfcaldeveloping countries, posi-
tive relation might be explained by lower fertilitste in developed economies.

Positive effect of human capital on economic girowtexpected, contrary to
results of Rodriguez-Pose and Krgijer (2009). Huegpital is quantified here
by illiteracy and secondary school enrolment. Dalv@nd Zou (1998) find also
negative influence of secondary school enrolmergamnomic growth. Sulikova
et al. (2015) measured the human capital usingatrerage length of total
schooling in years finding its positive influence economic growth. Zhang and
Zou (1998) use as a human capital proxy the graaté of provincial labour
force revealing its positive effect. For the sameppse an indicator of the de-
pendency ratio with expected negative impact omeetc growth is used. This
expectation is confirmed in in Sulikova et al. (3pWhere the dependency ratio
is used to capture the productivity of the laboorcé and financial burden
evoked by ageing of the population. Akai, Nishimarad Sakata (2007) used
a number of patents as proxy to human capital.¥dng2003) deliberates upon
the unemployment rate to catch the macroeconorsitithance, expecting and
confirming its negative effect on economic growth.

Expectations about the physical capital are pasitThey are confirmed in
Rodriguez-Pose and Krgijer (2009), where positffeceon economic growth is
not instant but with two years lag. In Davoodi aul (1998) the physical capi-
tal is measured as proxy with average real investisteare of GDP. The authors
find the expected impact on economic growth. Zhand Zou (1998) use an
investment rate as endogenous variable of econgristh finding its positive
impact similarly to Davoodi and Zou (1998). Sulikost al. (2015) use as proxy
to physical capital the indicator of gross fixegital formation. The negative
impact on economic growth is indicated.

The negative impact of inflation rate on economiowth is expected in
many studies. It is confirmed by Rodriguez-Pose lmajer (2009) using the
GDP growth deflator or Sulikova et al. (2015) usthg Consumer Price Index,
contrary to results of Zhang and Zou (1998) shoviisgositive impact on eco-
nomic growth. They argue that inflation can geretaith positive and negative
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effects on economic growth. The raise of inflatemrtourages people to invest in
physical capital increasing the rate of econommwgin, but also increases the
transaction costs of economic activities decreatiegate of economic growth.
ThieRen (2003) uses an inflation rate as proxy &@reconomic disturbances
finding its inhibitive impact on capital formation.

Positive expected effect of the country openn@ssamnomic growth match-
es results of Akai, Nishimura and Sakata (2007)rRpiez-Pose and Ezcurra
(2011) or Sulikova et al. (2015) and also Zhang Zad (1998). The main ar-
gument why economy openness leads to higher econgroivth consists in
more efficient allocation of resources due to iktteuntry competition.

Expectations about the public debt’s influencesoanomic growth are nega-
tive following the research of Sulikova et al. (8D1Excessive public debt is
harmful for economic growth. World financial crisiffected the EU economies
in 2009. Expectation about its inhibitive influenose economic performance is
investigated using a dummy variable.

Applied Methodology — the GMM Framework

In order to estimate the impact of fiscal decdiztation and other control
variables on economic growth we decided to applyrsamic panel data model.
According to Croissant and Millo (2008), the estiima of dynamic models and
a lack of exogeneity of the regressors can be ddiweapplying a generalized
method of moments (GMM) framework. The GMM estimatotherefore used
in dynamic panel data models (see e.g. ArellanoBodi, 1991):

Yo =PY%atBIX +HH +6 (1)
where
y.., — alagged dependent variable allowing for a dye&rim,
X,  —avector of regressors,
s — an individual error component,

&  —anerror term.

In the GMM framework, the model is first differawtin order to eliminate
the individual effect (Croissant and Millo, 2008):

AY, = PAY, + BTAX +Aq (2)
Even though the estimation is inconsistent becauge is correlated with

Ay,_,, the GMM estimator enables to solve the endoggnaibblem using
instrumental variables. Herey,_, is a valid, but weak instrument. The GMM

estimator uses the fact that the number of vabttiments is growing with timie
(Croissant and Millo, 2008).
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3. Measures, Data and Estimation
3.1. Measures of Fiscal Decentralization and Economic Growth

Considering measures of the fiscal decentralinatioere are some common
approaches applied in a prevalent part of exissicigntific contributions. Fre-
qguently used indicators refer on those propose@BE¢D (1999) or World Bank
(2001).

In Davoodi and Zou (1998) the sub-national shétetal government spend-
ing as a measure of fiscal decentralization has hesed. Similarly, Thiel3en
(2003) uses a share of sub-national governmentneldpees on consolidated
government expenditures as the best known indicdtiiscal decentralization.

Akai, Nishimura and Sakata (2007, p. 350) usefriaguently used local ex-
penditure share in the total budget of the govemméhe ratio of local govern-
ment expenditure to combined state and local gowem expenditure) and local
revenue share in the total budget of the govermsnghe ratio of local govern-
ment revenue to combined state and local governmeetue).

Rodriguez-Pose and Krgijer (2009) work with subemal expenditures as
a percentage of total expenditures, sub-nationamees as a percentage of total
revenues tax revenue as a percentage of total atidral revenues and grants,
transfers to sub-national governments from otheglteof government as a per-
centage of total sub-national revenues and gramtvertical fiscal imbalance to
explain the degree to which sub-national governmeely on central govern-
ment revenues to support their expenditures.

Samini et al. (2010) uses ratio of provincial taxenue to consolidated gov-
ernment tax revenue and ratio of provincial taxerele to consolidated govern-
ment total revenue.

Rodriguez-Pose and Ezcurra (2011) use varioual filszentralization indica-
tors. Expenditure on health, on economic affairs,education and on social
protection is amending indicators of decentral@anf total expenditure, of total
revenue, of current expenditure and of capital edgare. The fiscal decentrali-
zation measures set are completed with politicekde&alization and administra-
tive decentralization. Majority of studies use alr&DP per capita growth rate
as a measure of economic growth.

According to Breuss and Eller (2004) there arey dedv exceptions as Akai,
Nishimura and Sakata (2004), measuring the econewigtility, or Thiel3en
(2003) measuring the economic growth most frequdvdlsed on the real GDP
per capita growth, and also using the total faptmductivity growth and real
gross fixed capital as dependent variable.
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Data and Estimation

We estimate a dynamic panel data model for EUi26 the EU-28 except
Malta and Croatia, which have been excluded fromsample due to missing
data for Croatia and extremely low fiscal decertation rate in Malta).
The annual data cover time period from 1997 to 20ld GMM estimation
mentioned hereinbefore, a vector of control vagahs involved. It contains the
initial level of GDP per capita, population sizehsol enrolment, investments,
inflation rate, economy openness, dependency ratiblic debt and a dummy
variable for the world financial crisis in 2009. &kchoice of each explicative
variable is explained in the section of basic agstions of the research.
Variables involved to the estimation model, detafidabelling, error interpre-
tation supplemented by the information about th&a daurces are listed in
Appendix.

As we assume a non-linear impact of fiscal deedinition on economic
growth (the so called inverted U-shaped or humppstarelation as already
mentioned), we estimate the threshold value offisiecentralization at which
expectedly positive relation between fiscal de@izmtion and economic
growth turns negative using a quadratic functidioam (as it is proposed by
Checherita-Westphal and Rother, 2012; Presbité@@d2) In order to avoid an
endogeneity bias, we estimate a dynamic panel matdel using Generalised
method of moments (GMM) framework. As it is statydCroissant and Millo
(2008), dynamic panel data models and in geneckldéstrict exogeneity of the
regressors pose further estimation problems, wbahbe dealt with using the
GMM framework.

In our case, a fiscal decentralization is measimettiree ways: (i) Revenue
decentralization (share of sub-national revenuesotal government revenues
to GDP), (i) Tax decentralization (share of sultigr@al tax revenues on
sub-national total revenues to GDP), (iii) Expemditdecentralization (share of
sub-national expenditure on total government experedto GDP).

Therefore, we estimate three types of non-lingarachic panel data model,
using the revenue decentralization (3), tax deeénaition (4) and expenditure
decentralization (5):

GDPPG,, =

B, + BGDPPG,,_, + B,GDPPC,_,+ B, REVDEC
+ B,REVDEC + B, GDPPG, + 5, INW 3, PQP+3, DEI  (3)
+ B,0OPEN + B, DEBT+ 3,, SCHOQL+ B,, HIGP

+ IBJ.SDOQ + ut
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GDPPC_G=
B, + BGDPPC _G , + 8, GDPPC _G,+ 3, TAXDEC

+BTAXDEG + B, GDPPC _L+ B3, INW 3, POP_ |  (4)
+ f,DER + 5,OPEN + 3, DEBT
+ﬂllSCHooll'+ ﬁlZ HICP+ ﬁl?» D_OQ + p

GDPPC_G=
B,+BGDPPC_G ,+j3,GDPPC _G,+ 3, EXPDEC

+ BEXPDEC + 8, GDPPC_ L+ S, INV+ 3, POP |  (5)
+ B,DER + B,OPEN + j,, DEBT
+,SCHOOL + f,, HICP+ £, D 09 + y

Revenue decentralization, tax decentralization expkenditure decentraliza-
tion are gradually lagged by 1, 2, 3 and 4 yeatschvallow showing lagged
effects of fiscal decentralization on economic glowrurther, the estimation
shows that school enrolment (SCHOOL) and inflatiate (HICP) are not signi-
ficant and are consequently excluded from our madetheir exclusion has no
impact on estimation results.

4. Results and Discussion

In the case of revenue decentralization, the effeaot instant. It's lagged
positive and significant influence on economic gitows observed after three
and four periods (see Table 1 Model (4) and (%)§ofresponds to delayed de-
centralization gains caused by decentralizationscosrresponding to the fiscal
decentralization implementation in the new EU memitates. Reaching the
23% (see Figure 1, threshold = 0.23) its influenneeconomic growth makes
a U-turn and accordingly changes to negative. limsghat extensive decentrali-
zation brings additional costs related to the bweegcy and administration. The
hump-shaped relationship between fiscal decensitidiz and economic growth
is also confirmed.

Economic growth of EU member states is influenpesitively by the level of
investment supporting given assumptions. Negatifecte of public debt and
world financial crisis in 2009 is in accordancehdixpectations. Significant unex-
pected positive effect of dependency ratio andléesignificant unexpected posi-
tive effect of population size on economic growghobserved and might be ex-
plained by lower fertility rate in developed econesmnas the countries of EU are.
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Table 1

The Non-linear Impact of Revenue DecentralizationREVDEC) on Economic
Growth; Explained Variable: GDP per capita Growth (%)

Model/Variable (1) Lag 0 (2)Lag 1 (3) Lag 2 (4)Lg 3 (5) Lag 4 (6) Lag 4
GDPPC_G: -0.111* -0.109* -0.109* -0.107* -0 -0.095
GDPPC_G; -0.132* -0.132* -0.138* -0.132* 0.£71** —0.184***
REVDEG 4977

REVDEG? —17.405

REVDEG.; —-9.329

REVDEG 16.493

REVDEC,, 14.487

REVDEC,, —35.488

REVDEG.; 68.173

REVDEG? —134.365

REVDEC,4 62.698 53.255
REVDEC,/ —133.99* -117.59*
GDPPC_L -9.561 —9.989 -9.271 -9.882 2.929 0.129
INV 1.080*** 1.088*** 1.090*** 1108*** 1.126%** 1.159***
POP_L 72.698 72.285 74.365 89.583* 190.74 212.90
DEP 1.041* 1.017* 1.071* 1.142* 1.034* 0.824
OPEN 0.009 0.014 0.007 0.015 0.005 0.006
DEBT —0.168** —0.168** —0.168** —0.174*| —0.199** —0.178**
SCHOOL -1.323
HICP -0.154
D_09 —10.993*** | —11.009*** | —11.143*** —11.106*** —11.275** | —11.598***
Sargan Test p=1 p=1 p=1 p=1 p=1 p=1
AC test (1) p =0.0026 | p=0.0023| p=0.002} pGOR0 | p=0.0025 | p=0.0026
AC test (2) p=0.0848 | p=0.0896| p =0.0984 pG¥YB0 | p=0.3225 | p=0.2143
Wald test p<222e-1§<222e-16p<2.22e—-16p<2.22e —1pp<2.22e —1pp <2.22e—1

D

Note:*** = 0.001; ** = 0.01; * = 0.5;. = 0.1 denotes significance level. One way (indieill effect One step
model. Balanced Panel: 26 countries (EU-28 excepatia and Malta); time period: 1997 — 2015. REVDEC
gradually lagged by 1, 2, 3 and 4 years. Autocati@h test (1) shows the presence of autocorrelatiowever
the autocorrelation test (2) shows that there ipmblem with autocorrelation (p-value > 0.05). ggar test
checks for the exogeneity of used instrumentg-ialue = 1, which means that the instruments xogenous

and valid.

Source:Own calculation.

Figure 1

Non-linear Impact of Revenue Decentralization on Eenomic Growth

GMM model estimation with REVDEC

GDP per capita growth (%)

threshold: 0.23

[0.237.33]

T T T

0.0 0.1 0.2

T T
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Fiscal decentralization: REVDEC(t-4)

Note: Estimated equation is displayed, in which reve-

nue decentralization is lagged by four years amad-be

me statistically significant (model (5), see Talb)e

The estimated parabolic curve has the parameteri-

zation: GDPPC_Gt = 62.698 REVDECt-4 — 133.99
(REVDECt-4}.

Source:Own calculation.
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Model taking into account tax decentralizationngs similar results as the
model where revenue decentralization takes plaoe.significant positive effect
of tax decentralization on economic growth app@afeur period lagged model
(see Table 2, model (5)). Its influence turns tgatwe reaching the level of 36%
(see Figure 2, threshold = 0.36). As it is in aegafsrevenue decentralization, the
extensive tax decentralization inhibits economiowgh retrieving additional
costs related to the administration and wrong assémt of tax instruments.
Thus, the non-linear hump-shaped linkage betwesgalfidecentralization and

economic growth is confirmed again.

Table 2

The Non-linear Impact of Tax Decentralization (TAXDEC) on Economic Growth;
Explained Variable: GDP per capita Growth (%)

Model/Variable (1) Lag O (2) Lag 1 (3) Lag 2 (4)Lg3 (5) Lag 4 (6) Lag 4
GDPPC_G: -0.141** —0.107* -0.111* -0.115* —-02t0 —0.094.
GDPPC_G; —0.148* —0.142* —0.144* —0.135* 1po** —0.197*+*
TAXDEC; -11.343

TAXDEC{ 23.543

TAXDEC, -8.075

TAXDEC,./? 22.755

TAXDEC:, 42.160

TAXDEC,/? -58.897

TAXDEC:; 36.206

TAXDEC,.s* -42.300

TAXDEC4 78.650** 83.909**
TAXDEC, 42 —108.60*** |-113.00**
GDPPC_L -8.499 -8.869 -8.332 —7.095 470. 3.485
INV 1.146%+* 1.105%+* 1.098*** 1.08*+* 1.097** 1.144%*
POP_L 142.836 78.656 59.862 58.219 115.79 146.27
DEP 0.882* 0.978* 0.993* 0.996* 0.764 0.496
OPEN —0.006 0.012 0.004 0.014 006. —-0.004
DEBT —-0.156** —0.161** -0.169** —0.176** —0.178*** —0.157***
SCHOOL -1.561
HICP -0.254
D_09 —11.246** | -10.980*** | —-11.148** | -10.963*** | —11.108*** | —11.584***
Sargan Test p=1 p=1 p=1 p=1 p=1 p=1
AC test (1) p =0.0021 p = 0.0030 p = 0.0029 pcoR3 p =0.0018 p =0.0018
AC test (2) p=0.1287 | p=0.0958| p=0.0893 pHB2 |p=0.3065 | p=0.1790
Wald test p<222e-1{p<222e—-16p<222e—-16p<2.22e—-16p <2.22e—16p < 2.22e — 14

Note:*** = 0.001; ** = 0.01; * = 0.5;. = 0.1 denotes significance level. One way (indieil effect One step
model. Balanced Panel: 26 countries (EU-28 excepéait@ and Malta), time period: 1997 — 2014 as déta
TAXDEC are available only up to 2014 for 24 couedti TAXDEC is gradually lagged by 1, 2, 3 and 4rgea
Autocorrelation test (1) shows the presence of@utelation, however the autocorrelation test {®ves that
there is no problem with autocorrelation (p-valug.85). Sargan test checks for the exogeneity ed ursstru-
ments; its p-value= 1, which means that the instruments are exogeaodvalid.

Source:Own calculation.

Positive impact of investment on economic growthtahes expectations.
Dependency ratio behaves contrary to assumptionaddiition, its significance
is reduced in the four lag model. Public debt anthishy for financial crisis in
2009 affects the economic growth negatively as ebgue
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Figure 2
Non-linear Impact of Tax Decentralization on Econont Growth

GMM model estimation with TAXDEC

15

s [0.36;14.24]

10

threshold: 0.36
o4 Note: Estimated equation is displayed, in which tax
decentralization is lagged by four years and became
statistically significant (model (5), see Table Phe
estimated parabolic curve has the parameterization:
. . : GDPPC_Gt= 78.650 TAXDECt-4 -108.60 (TAX-

0.0 0.2 0.4 06 0.8 DECt-4Y.

Fiscal decentralization: TAXDEC(t-4) Source:Own calculation.

GDP per capita growth (%)
5
1

Figure 3
Non-linear Impact of Expenditure Decentralization a1 Economic Growth

GMM model estimation with EXPDEC

[0.16;2.99]

GDP per capita growth (%)
0
1

threshold: 0.16
Note Estimated equation is displayed, in which
< 4 expenditure decentralization is lagged by four gear
(model (5), see Table 3). The estimated parabolic
. . . . . curve has the parameterization: GDPPC=G6.610

0.0 0.1 0.2 03 0.4 05 EXPDECt-4 -111.890 (EXPDECt-4)

Fiscal decentralization: EXPDEC(t-4) Source Own calculation.

Models for expenditure decentralization exhibi thump-shaped relationship
between fiscal decentralization and economic groladinthe indicator of expendi-
ture decentralization is not significant (see Tahldor the threshold = 0.16 see
Figure 3).

Significant expected positive effect on econonmievgh has the level of in-
vestment, negative effect have public debt andnfita crisis. At 10% signifi-
cance level the positive influence of population @ependency ratio (model 5)
is observed contrary to given assumptions.
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Table 3

The Non-linear Impact of Expenditure Decentralizaton (EXPDEC) on Economic
Growth; Explained Variable: GDP per capita Growth (%)

Model/Variable | (1) Lag 0 (2) Lag 1 (3) Lag 2 (4) Lag 3 (5) Lag 4 6) Lag 4
GDPPC_G& —0.115* —0.110* -0.111* -0.117* —-0.103 | -0.099
GDPPC_G; —0.133* -0.132* —0.135* —0.142* 186+ —0.199***
EXPDEG 23.395

EXPDEG? —23.741

EXPDEG. 29.369

EXPDEG.? —-67.288

EXPDEG., 19.963

EXPDEG.? —63.422

EXPDEG. 29.523

EXPDEG4? —95.508

EXPDEG.4 36.610 25.081
EXPDEG./ —111.890 —-89.585
GDPPC_L -10.299 -10.171 —8.896 -8.310 31.19 1.841
INV 1.102%** 1.100%** 1.088*** 1.1P*** 1.131%** 1.159***
POP_L 80.225 75.380 70.122 76.239 180.260 200.686
DEP 1.049* 1.062* 1.051* 1.033* 0.910 0.710
OPEN 0.015 0.012 0.004 0.005 .066 —0.004
DEBT -0.161** —-0.166** -0.170** —0.173** —0.195** —0.174**
SCHOOL -1.312
HICP —0.148
D_09 —10.989*** —10.981*** —11.183*** —11.115%* —11.260*** | —11.575***
Sargan Test p=1 p=1 p=1 p=1 p=1 p=1
AC test (1) p =0.00255| p=0.0022 p = 0.0025 pCon7 p = 0.0028 0.002878
AC test (2) p = 0.0757 p = 0.0951 p = 0.0743 pH00 p = 0.3984 0.26309
Wald test p<222e-16p<222e-—-1§ p<222e-1§ p<222e-1§<2.22e-16 p<2.22e-14

Note ** = 0.001; ** = 0.01; * = 0.5;. = 0.1 denotes significance level. One way (indiaijl effect One step
model. Balanced Panel: 26 countries (EU-28 excepatta and Malta), time period: 1997-2015. EXPDEC i
gradually lagged by 1, 2, 3 and 4 years. Autocatirei test (1) shows the presence of autocorrelgtiowever the
autocorrelation test (2) shows that there is nblpro with autocorrelation (p-value > 0.05). Sartgst checks for
the exogeneity of used instruments; its p-vaide which means that the instruments are exogemulisaid.

Source Own calculation.

Figure 4

Comparison of Estimated Non-linear Impact of Revena Decentralization,
Tax Decentralization and Expenditure Decentralizatbn on Economic Growth

Model with REVDEC, TAXDEC and EXPDEC

*. TAXDEC

Note Revenue decentralization (REVDEC), tax
decentralization (TAXDEC) and expenditure decen-
tralization (EXPDEC) are lagged by 4 years (i.e. fo
each measure of fiscal decentralization we display
model (5), see Table 1, 2 and 3). The displayed
parabolas: (1) GDPPC_Gt = 62.698 REVDECt-4 -
133.99 (REVDECt-4) (2) GDPPC_Gt =78.650
TAXDECt-4 -108.60 (TAXDECt-4, (3) GDPPC_Gt

= 36.610 EXPDECt-4 -111.890 (EXPDECt4)

Source Own calculation.

GDP per capita growth (%)
5

Fiscal decentralization
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Review of observed variable significance for eaghation and each model
is summarized in Table 4.

Comparing the inverted U-shaped or hump-shapedesuisee Figure 4) ac-
cording to estimated models, for the revenue deakrdtion the threshold is
0.23; for the tax decentralization the threshold,86 and if the expenditure
decentralization were significant, its thresholdj&6. Exceeding the threshold
the gains of fiscal decentralization decay andet@nomic growth is inhibited.

Table 4
Summary of the Variable Significance, Hump-shaped Blation in Grey

Model REVDEC TAXDEC EXPDEC
Lag/Variable | 0 1 2 3 4 0 1 2 3 4 0 1 2 3 4

GDPPC_G; -) =) O O 6 ( & B & XHE|[E
GDPPC_G; =) =) HE]C (
FDx
FD?
FD:1
FD.1
FDi.» (+)
FD.2? =)
FD:s (G)
FD.s° Q) =)
FDi4 (+) (+)
FDvs’ =) ©
GDPPC_L
INV HDHIH|H|HH]H G B B O O] EH]E
POP_L ] B B ] B (+) +] (] ) ) H
DEP ]| O] @ B B O B B B &) ¢ FHE®H| G| E
OPEN
DEBT OO OO O 6 6 (0 HEEE
SCHOOL
HICP

D_09 QIO OEEH 6 606 @)6EEIEE
Note FD is corresponding fiscal decentralization irddz.

Source Own calculation.
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Does Slovakia Emulate the EU Trend?

When looking at estimated model with revenue deabration, real data
evolution in Slovakia corresponds approximatelyh® inverted U-shaped rela-
tionship between fiscal decentralization and ecanagnowth in EU countries
estimated by GMM model. Although the evolution lov&kia does not emulate
strictly the EU trend (curve of GMM — EU-26, se@tiie 5), the principle of
inverted U-shaped relationship between fiscal deakration and economic
growth is here preserved. Additionally, the positrelationship turns to negative
somewhere near the threshold (0.23) what is coresidas optimum degree of
revenue decentralization. Revenue decentralizatiothe area of peak does
not exceed the threshold value. The point 07 (2€8i7) refers on the period of
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economic expansion in the Slovakia. Balancing tieemue decentralization
stagnancy and further decrease of economic gratieynal factors as financial
crisis might cause the break of the economic grdwdint 09). In time of eco-

nomic crisis, arrangements of central governmewnell@are predominant and
decentralization should bend before centralizedsd®emaking as mentions
e.g. Oates (2005). That might be also a reasoheofliscontinuous behaviour of
the revenue decentralization.

Figure 5

Confrontation of GMM Panel Data Estimation for EU (Revenue Decentralization
Model see Table 1, model (5)) with Real Data Evoligin in Slovakia

Slovakia

20
L

15

GDP per capita growth (%)

315 GMM - EU 26

T T T T T T T
0.0 0.1 02 03 04 05 06

REVDEC(t-4)

Note Points 01 — 15 refer on time period 2001 — 20&%enue decentralization is lagged by four yeags,mint
01 corresponds to economic growth in 2001 and evelecentralization in 1997.

Source Own calculation.

Evolution of real data of tax decentralizatiorSlovakia (see Figure 6) corre-
sponds better with the GMM — EU-26 curve as it wathe case of revenue de-
centralization. As the tax decentralization wasreasing during the analysed
period in Slovakia real data get closer to thenestiéd parabola in the opposite
direction. Reduction of excessive tax decentrabra@ctivated the economic
performance. Passing the threshold value (0.36)etdmmomic growth in Slo-
vakia still increased due to the important econcemgansion in 2007 (point 07).
In 2009 the financial crisis affected all EU coigdrincluding the economy of
Slovakia (point 09). Tax decentralization decredseldw 0.2 and remained on
this level. Here again, arrangements of centrabgawent level are preferred to
decentralization.
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Figure 6

Confrontation of GMM Panel Data Estimation for EU (Tax Decentralization Model
see Table 2, model (5)) with Real Data Evolution iBlovakia

Slovakia

GDP per capita growth (%)

T T T T T
00 02 04 06 08

TAXDEC(t-4)

Note Points 01 — 15 refer on time period 2001 — 2Q4%,decentralization is lagged by four years, paint
01 corresponds to economic growth in 2001 and é@ewtralization in 1997.

Source Own calculation.

Conclusions

The paper investigates for the inverted U-shaptationship between fiscal
decentralization and economic growth using a dynapénel data model
(GMM) for the sample of EU countries during a pdrfoom 1997 to 2015. Iden-
tified threshold value of fiscal decentralizatiogpresents a point, where the
positive effect of fiscal decentralization on ecamo growth turns to negative. It
corresponds to situation when fiscal decentrabratjains leading to higher
economic performance disappear. Further fiscalrtesézation is considered as
excessive and causes the economic growth inhibimthe sample of EU-26
countries, the inverted U-shaped (or hump-shapeldfionship between fiscal
decentralization and economic growth is confirmediwo of three different
modes of fiscal decentralization measuring. Givesueption is supported by
revenue decentralization (estimated threshold 8)0ahd tax decentralization
(estimated threshold = 0.36). It should be poirget that lagged influence of
fiscal decentralization is important. GMM estimati@veals desired and statisti-
cally significant relationship using four years .lahe impact of expenditure
decentralization on economic growth is evolving ikiny, but the estimated
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coefficients are insignificant. In order to avoidgtecting of control variables
determining the economic growth, expected sigmnifigzositive effect of invest-

ments as proxy to physical capital was observedictordance with expecta-
tions, data and model indicate that public debtfantbr of world financial crisis

in 2009 influence economic growth negatively. Pafioh size and dependency
ration have weak positive but unexpected effecteoanomic growth, which

might be explained by the low fertility in devel@peountries as is argued in
related literature. Proxy of human capital, initievel of GDP per capita and
economy openness is not significant.

The transformation process of the post-communigta&ia included wide
reforms of public sector. Fiscal decentralizaticsmsvintroduced in 2001. Its po-
tential impact on economic growth was marked by uhdesirable division of
responsibilities shift and shift of resources twédo government levels. It was
also distorted by the expansion of economy in twe period. Later it suffered
from the financial economic crisis coming in 2088. the mentioned factors are
common also for many other EU countries, especiadigt-communist (when
considering also the procedure of the fiscal deaénation implementation),
real values of fiscal decentralization and econognamvth emulate the inverted
U-shaped relationship between fiscal decentratimatind economic growth es-
timated by GMM model for EU-26 countries. This camhity is much more
obvious in case of tax decentralization.
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Appendix
Variables Involved to GMM Estimations

Variable Label Explanation Source

Economic Growth GDPPC_G GDP per capita growth basegross Eurostat (2016);
domestic product at market prices OECD (2016);

WB (2016)

Expenditure EXPDEC Share of sub-national expenditure to GDP  ostat (2016)

decentralization

Revenue REVDEC Share of sub-national revenues to GDP Eatr¢2016)

decentralization

Tax decentralization TAXDEC Share of sub-natioaal tevenues Eurostat (2016)
on sub-national revenues to GDP,

Initial GDP pc GDPPC_L Initial level of GDP, loggumic Eurostat (2016),
transformation of gross domestic product| OECD (2016),
at market prices WB (2016)

Population POP_L Logarithmic transformation of plapion Eurostat (2016)
based on population on 1 January — total

School enrolment SCHOOL Educational attainmentdtal population | Barro and Lee
as proxy to human capital database (2000)

Investments INV As proxy to physical capital EusigR016)

Inflation rate HICP HICP annual average rate oingjea Eurostat (2016)

Openness OPEN Sum of export of goods and services | Eurostat (2016)
to GDP and imports of goods and services
to GDP

Dependency ratio DEP Age dependency ratio, 1sanari Eurostat (2016)
(Population aged 0-14 and 65 and more
to pop. aged 15-64) on productive
population, proxy to human capital

Public debt DEBT Public debt to GDP based on gawemt Eurostat (2016),
consolidated gross debt OECD (2016),

WB (2016)

Financial crisis D_09 Dummy variable for world fir@al crisis -

starting in 2009

Source:Own.



