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Abstract

Following the work of Ebel and Yilmaz (2002), this paper examines the fiscal
decentralization measurement problem. Using new data published by the OECD
(2001, 2002), it reproduces several indicators and proposes new measures of
decentralization that take into consideration subnational governments’ autonomy over
their revenues. It underlines the importance of fiscal autonomy as an indicator of
decentralization. Three models are reproduced to estimate decentralization effects on:
1) macroeconomic stability (linked to government budget balance; DeMello, 2000);
2) economic growth (Davoodi and Zou, 1998); and 3) the public sector size
(Oates, 1985). Even if estimation results concerning macroeconomic stability are mixed,
fiscal autonomy seems to have a positive relation with government balance. Some
stronger evidence suggests that fiscal autonomy positively affects economic growth.
Also, it seems to affect the public sector size, but evidence on this relation is limited. In
sum, despite some statistical weaknesses, there are sufficient indications to argue that
subnational governments’ fiscal autonomy should be a major concern when measuring

decentralization.
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Introduction

Decentralization is an ongoing process and seems to expand itself to every part of the
world. A number of studies have tried to evaluate its impacts on economic outcomes
(DeMello, 2000; Davoodi and Zou, 1998; Akai and Sakata, 2002; Oates, 1985; Ehdaie,
1994; and Jin and Zou, 2002). Most of them used the Government Finance Statistics
(GFS) of the International Monetary Fund to measure decentralization (the only available
cross-country data at this time). Unfortunately, GFS indicators do not identify the level of

subnational governments’ autonomy over their revenues or expenditures.

The OECD has published surveys on the fiscal design of six European transition
countries in 2001. Ebel and Yilmaz (2002) used this new information to illustrate how
previous estimation results could be sensitive to the choice of a fiscal decentralization
indicator. They computed indicators for different degrees of subnational governments’
fiscal autonomy and found that these had markedly different effects on economic

performance.

The OECD published new surveys in 2002, increasing to ten the number of countries for
which the data on fiscal design are now available. The purpose of this paper is to redo the
study of Ebel and Yilmaz, using the augmented sample of OECD data. More
observations are expected to yield stronger statistical results. It should also allow the
addition of some control variables to the models replicated in the Ebel and Yilmaz study.
New measures of decentralization will also be computed, modeling the interaction

between revenue share and fiscal autonomy of subnational governments.

Availability of data restricts the scale of the analysis contained in this paper to a regional
analysis of European transition economies (countries that hope to accede the European
Union). Even if not representative of the world economy, this sample shows some good
characteristics. Historical, cultural, political and economical similarities that exist among

countries help to control for unobserved influences in regressions.



This paper is divided as follows. Part I examines the definition of fiscal decentralization,
how it should be measured, and reviews existing empirical work dealing with its effects
on economic outcomes. Part II introduces data of the OECD surveys, as well as all the
decentralization indicators, and explains models used for regression. Finally, part III

presents the analysis of estimation results.



I — Decentralization, measurement and existing empirical works
The “what” and “why” of decentralization

There is no right or unique definition of fiscal decentralization. It encompasses the three
related processes of «“devolution”, “delegation” and “deconcentration” (Bird, 2001; Bird
and Vaillancourt, 1998; Litvak and al., 1998; and Martinez-Vazquez and McNab, 1997).
Devolution is a process by which central government transfers some authority to
subnational governments. In this case subnational governments gain the right to govern
their own affairs, including ability to raise taxes and formulate expenditure budgets,
without intervention of the central authority. Delegation is a process by which central
government transfers some responsibility to subnational governments oOr public
organizations that are ultimately accountable to it. Subnational governments could
acquire the power to raise some revenues in accordance with their new responsibilities,
knowing however that this can be changed or revoked on the discretion of the central
authority. At the end of the spectrum, there is deconcentration, (which is not even
considered as decentralization by Martinez-Vazquez and McNab, 1997). In this process,
central government disperses responsibilities for certain services to regional branch
offices of the central government. It does not involve any participation of subnational

governments.

The conceptual framework of fiscal decentralization is well established, drawing largely
on contributions by Tiebout (1956), Musgrave (1959) and Oates (1972). In a
decentralized State, mobility of citizens, voting power and competition among local
governments ensure the matching of local public services production with preferences of
citizens and enhance efficiency (Tiebout, 1956). Also, Oates (1972) argues that in a
world with little externalities and heterogeneous tastes, local governments are best suited
to provide local public services because they can better adapt to differences in tastes and
because they have an information advantage on tastes over central government. This can
be referred to as Oates’ decentralization theorem. An efficient allocation of local public

services means that subnational governments provide services up to the point at which




the value placed on the last unit of services for which citizens are willing to pay is just
equal to its benefits. This implies that subnational governments must be free to levy

“own-source” revenues to match citizens’ preferences on expenditures.

Bahl (1999) has identified some characteristics for successful decentralization. These
range from the requirement for open local elections to the fundamental question of
whether subnational governments have some authority to set revenues. A key
requirement in this regard is accountability. Providers of local public services must be
accountable both to those who pay for them and those who benefit from them. The
critical point in this respect is “accountability at the margin”, which implies that
marginally, subnational governments actions to raise or lower local revenues or

expenditures will be directly affecting outcomes (Bird and Vaillancourt, 1998).

It must be noticed however that no convincing empirical evidence exists on the efficiency
gain from decentralization. Most of the discussion about fiscal decentralization is
theoretical and refers to anecdotal evidence from few studies (Bardhan, 2002; and
Litvack, 1998). These studies suggest generally positive effects of decentralization, but it

is hard to draw any conclusive lessons.

The measurement problem

Since fiscal decentralization has been defined as a multidimensional process, its
measurement is expected to be as well multidimensional (Martinez-Vazquez and McNab,
1997). There is no single or best measure of decentralization, but a multitude of measures
that should be compared one to another. Most of previous studies on fiscal
decentralization used GFS data to compute indicators (DeMello, 2000; Davoodi and Zou,
1998; Oates, 1985; Ehdaie, 1994; and Jin and Zou, 2002). The need to standardize the
fiscal variables using these data inevitably leads to a loss of details about the design of
the fiscal system. Most decentralization measures computed with GFS are defined on the

basis of a single aspect of decentralization that is subnational share of aggregate



government revenue or expenditure. This gives an inappropriate representation of fiscal
decentralization because it does not take into account the subnational governments’
control over tax bases or rates. They have a weak capacity to treat multiple dimensions of

decentralization and usually overestimate the level of real decentralization.

In 2001, the OECD published surveys on the fiscal design of six European transition
countries (Czech Republic, Hungary, Poland, Estonia, Latvia and Lithuania). Ebel and
Yilmaz (2002) used this new information to show how effects of decentralization were
responsive to subnational governments’ fiscal autonomy. They estimated models with
four variables (five if considering two different measures of fiscal dependency),
representing different degrees of subnational governments’ revenue autonomy. These,
from the most decentralized to the most centralized element of fiscal revenue, were tax
autonomy, non-tax autonomy, fiscal dependency and tax sharing (see Table 6, in part II,
for details). Not surprisingly, they found that different indicators had markedly different

effects on economic performance.

A criticism of the Ebel and Yilmaz study is that no variable of total decentralization has
been computed. Ratios of different subnational revenue sources over total revenue were
the only independent variables. Also, no attention has been given to the size of
subnational governments. The subnational share of government revenue or expenditure is

not part of any measure, leaving aside this important aspect of fiscal decentralization.

Effects of decentralization

Fiscal design across levels of government is not just a matter of taste. It has serious
consequences on economic outcomes such as macroeconomic stability, economic growth
and public sector size. A number of studies have tried to estimate the economic impacts
of fiscal decentralization (DeMello, 2000; Davoodi and Zou, 1998; Akai and Sakata,
2002; Oates, 1985; Ehdaie, 1994; and Jin and Zou, 2002). Their results are summarized
in Table 1.



Macroeconomic stability. DeMello (2000) argues that one key element to the success of
decentralization is to design a system of multilevel public finances that provides local
services efficiently while maintaining stability. He warns that coordination failures
arising from an improperly designed revenue system may induce subnational
governments to spend inefficiently and endanger macroeconomic stability by aggravating
fiscal imbalance. According to him, the pitfalls of fiscal decentralization are related more
closely to macroeconomic stability, while its benefits involve gains in allocation
efficiency. Conducting an empirical analysis relating decentralization to budget balance,
measured as the ratio of the fiscal deficit to GDP, he found that decentralization
promoted fiscal imbalance. According to his definitions, budget imbalance is linked to
the worsening of fiscal positions and leads to macroeconomic instability. The proxy
variables used for decentralization by DeMello were tax revenue ratio, grant revenue
ratio and spending ratio. The tax revenue ratio was found to worsen fiscal positions. The
grant revenue ratio was found to worsen fiscal positions at the central government level
for non-OECD countries, and had no significant impact at the subnational level. The

spending ratio was also found to worsen fiscal positions.

Ebel and Yilmaz (2002) obtained different results. They replicated the DeMello model,
but used their own indicators for fiscal decentralization. They found that tax autonomy
improves fiscal positions of subnational governments, while fiscal dependency worsens
it. Following the argument of DeMello, this suggests that countries in which subnational
governments have a greater control over their tax revenue and receive less transfers from

central government usually have more stability (at least in the sample used).
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Economic growth. 1t is expected that if decentralization brings more efficiency in the
allocation of public services, it should also bring economic growth. It is also well
documented that most measures of fiscal decentralization using subnational governments’
share of revenue or expenditure are positively correlated with the level of economic
development measured by per capita income (Martinez-Vazquez and McNab, 1997). This
means that fiscal decentralization is either a superior good or otherwise helps economic
development. In the second case, a positive relation between decentralization and
economic growth should then be obvious. This is not however what Davoodi and Zou
(1998) have found. Using spending share net of intergovernmental transfers as the
measure for decentralization, they found a negative relationship with economic growth
for developing countries, but no relationship at all for developed countries. This might be
an indication that fiscal decentralization requires a certain level of economic development

to be managed.

A criticism of Davoodi and Zou’ work was made by Akai and Sakata (2002) on the
cultural bias of the data set. According to Akai and Sakata, using data in which the
cultural, historical, and institutional differences between countries are substantial makes
it difficult to determine the true effect of fiscal decentralization unless adjustments are
made to the data in order to account for these differences (this idea is also defended by
Bird and Vaillancourt, 1998). To control the cultural and historical bias, Akai and Sakata
used data for one country (the 50 States of USA) and found that decentralization of

State’s government contributed to State’s economic growth.

Ebel and Yilmaz (2002) reproduced the model of Davoodi and Zou, using their own
measures of decentralization. They found that tax autonomy and non-tax autonomy have
a positive correlation with economic growth, while tax sharing has a negative one. Since
in most developing economies tax sharing and grants are the main tools of
decentralization, it can explain the findings of Davoodi and Zou. In any case, results of
Ebel and Yilmaz suggest that the level of subnational governments’ control over their

revenues can influence economic performance.
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Public sector size. The relation between fiscal decentralization and the public sector size
relies on the theory of the Leviathan State elaborated by Brennan and Buchanan (1980).
By analogy on the conventional theory of monopoly in the private sector, Brennan and
Buchanan modelled the government as a monolithic entity that systematically seeks to
maximize its total revenue. According to them, the capacity of government to maximize
its revenue is only limited by constitutional constraints, among which is decentralization.
Mobility of citizen and competition between subnational governments will limit their tax
pricing power and encourage more efficient allocation of public services. Consequently,

other things being equal, the State should be smaller the greater it is decentralized.

However, the theory of the Leviathan State has limited empirical support. Oates (1985)
conducted a study on this relationship using subnational governments’ share of revenue
and expenditure as proxies for decentralization. He found no empirical support of the
Leviathan hypothesis. Ehdaie (1994) pointed an important weakness of Oates (1985)
study, arguing that taxing and spending decisions should not be taken separately in the
decentralization process. Computing measures of fiscal decentralisation and fiscal
collusion, he found that decentralization of taxing power has a negative correlation with
the public sector size, while the amount of transfers has no significant correlation. More
recently, Jin and Zou (2002), adding the time series dimension to cross-section analysis,
found that expenditure decentralization leads to a larger State, while revenue
decentralization leads to a smaller State, and finally that vertical imbalances increase the

public sector size.

As they have done for previous study, Ebel and Yilmaz (2002) replicated the model of
Oates with their own indicators of decentralization. Their results were that fiscal
autonomy leads to a smaller State while fiscal dependency and tax sharing have no
significant impact. They also found that non-tax autonomy has a positive impact on the
public sector size, which makes the interpretation of their results difficult. It should be
mentioned though that in the sample used by Ebel and Yilmaz, countries have
experimented unusual variation of the size of their public sector in the past decade (Bird

and Banta, 1999), which can explain in part their mixed results.



II - Econometric models and data sources

The OECD data on government finance

It has been argued that measures of decentralization based on GFS data overestimate
decentralization. Ebel and Yilmaz (2002) have illustrated this, using data published by
the OECD (2001) on six European transition countries. Such data are now available for a
larger sample of countries (adding Bulgaria, Romania, Slovak Republic and Slovenia to

the previous sample). This larger sample will be used here to reproduce the analysis of
Ebel and Yilmaz.

Figure 1 : Subnational governments revenue sources (1999)
10 European transition countries
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Source : OECD, Fiscal Design Across Levels of Government, 2001, 2002.

Note : Every vertical bar represents 100 % of subnational governments revenue.
Parts that appear above the horizontal axis represent the own source revenues
(grants with autonomy, non-tax autonomy and tax autonomy). Parts that appear
under, with scale in parentheses, represent dependent revenues (fiscal
dependency and tax sharing).

Figure 1 illustrates the different sources of subnational governments revenues for the ten
European transition countries. Like GFS data, OECD identifies three main sources of

( subnational revenues: tax revenues, non-tax revenues and intergovernmental grants.
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However OECD survey gives some additional information on tax revenues that allows
further subdivisions into “own tax revenue” and “tax sharing”. The first represents the
portion of subnational tax revenue on which subnational governments have significant
control (over rates and/or bases). The other, tax sharing, represents the portion on which
subnational governments have no significant control. The main source of own tax
revenue for the sample used here is taxes on property, while the main source of tax

sharing is taxes on income, profits and capital gains (see Table 2).

More detailed information about intergovernmental grants is also given in OECD data,
allowing their subdivision as either general-purpose or specific grants. General-purpose
grants are ones that can be used as own revenue when they are provided based on
objective criteria. But their allocation may as well be made at the central government’s
discretion. Specific grants are earmarked for certain purposes. Their allocation may be
conditional across subnational governments as well as unconditional, in which the latter

gives more autonomy. Some details on grants are given in the last two columns of
Table 2.

Non-tax revenues from OECD surveys include income from business operations,
property, administrative fees, duties, and fines. Usually, non-tax revenues are considered
as fully controlled by subnational governments. However central government can set
some prices for local services or administrative fees. In the liberal interpretation given
here to the revenue autonomy, non-tax revenue will always be considered as own source

revenue. Some details about non-tax revenue are given in Table 2.



el

*§1S00 pIEpuUE)S UO paseq
puE [BUONIPUOD ‘(SALIE[ES I0]

wo)sAs uonezifenby-fuowuiosod

“J0JJo X'} UMO

SONUSALI UO [OLUOD,
[enusd  ON-|
(% 09) SNUSAJI JO 90IN0S

Kadoxd uo soxey
U0l UOPNQINUOD  [[BWIS-
sureg|
[endes pue sygoid ‘ouroour

Ajureuwr) syueiS  SuperodQ-jnoynm  eULILD  2A0a[qO-Hofewn Sy} SI S99 9OIAIOG-UO SIXE) WIOL % (8 A[IBON- auoN-[  eraje
JUQUIUIOAOZ| A1adoxd uo)
sosodmd juomdojaaag- [E1JU9D WOL UOIIOLSIL ON-| SoXe] WO 9%, (g ULy} SSIT-
'S)S0O pIEpuR]S UO 2o1mos Jofeu sured [eypdeo pue sygoid| wsLMo) pue soxe) sseuIsnq
poseq ‘[BUOINIPUOY AJUIRIA- AIRUONRIOSIP A[UIBIN-OU) oIR $39] pue sa3Iey)-|OwWodul U0 Soxe} A[UIBN- fioy 9, (8§ Uyl oIO0N-| A1eduny
JUSUTULIDAOF
[ETUD oy soes
asodmd uonnqinsipay-jpue seuy uo uonemgol oN-
HOIJo oNUADI
§1S00 PIEPURIS[XE] UMO INOYIM BHONIOJO 90mos Jofewr oy sI sured [eydes pue syyoid]
U0 poseq pue [BUORIPUO)-2A1303fqQO ATOAISN[OXH- [S9IIAISS pue SPOO3 JO sofes-[owoour uo soxe) AquieN-| Apodoxd uo soxe; A[uleN-  eRI0)ST|
6661
ur jueprodwr o19m SYO01S
1509 [eN}O8 UO Paseq Jo sores woyg sured [ende))-
pue [euonipuod  Afureuy sorjddns 121eM
are (9, Op) sweid [ende)- pue sjua1 10 3dooxa s2911d| 9014108 pue spood uo saxe) SOOIAISS pue
SSMNUAAI JO 9, ()9 INOqE, 9]} 108 SJUSIIUIdACS 'U'S-]  WOX UONNGLIUOD [[BWS-[SPOOT U0 SIXE] WOX %, $7-
Juasaxdol pue [euonIpuoduUN| ONUSALI sureS [eydeo pue sygoid| Aadoid| anqndoy
ATurewr a1e sjueid Sunerad(-| SUON- J0 9, o€ Jussordal soof-{‘owoour uo soxe} AUIB]A- (U0 SOXE} WOY 9% (QL- YzZ)
mef £Aq papraoxd -sured
AIBUONSIOSIP 9, OZ-siwul] 9y  unpim  saofendes pue syjord ‘smoour
§1S00 pIEpUR)S sosodmd uonnqinsIpay-[ey: 198 SsjUAWUIIAOT WS-UO  SoXe}] WOL 9% (Of-
Uo  paseq  [BUORIPUO))- JIOJJ9 XEB) UMO JNOYIM ANU2AJ] 92101I0M pue
SJURIS 90URISISSE [BIO0G-[BLIOIIO  9AN02[qo  AJulBN-JO 9,0G Ioao Juuq soo4g-[[joifed uo soxe; woy o, 09- auoN-| eLe3mg
gmadg asoding feroudn) Suureyg-xe ], SIXE [ -UMQ
uRI) ANUIANY XE)-UON]| IMNUIAIY Xe]| Anuno)

§21.43UN0d uoNISUD.A] UP2doansg O
(6661) S224n0S INUIA2.4 JUIWUIIAO0S [PUODUGNS UO SIIDIA( - 7 ]GV




14!

*200T ‘1007 “NUSWUISAOL) JO S[OAYT SS010Y USISo( [8oSL] ‘qDHO : 90I0S

1809
[emjoe UO paseq aIe SjueId
JUOUISOAUI-00  [BUOTYIPUO))-

wsijenguijiq Jo uonowoidjusunsnfpe

sosodmndoy; wiyym o1
[etoueuij-xe)-uou jo Ajuofewr oyJ-

SIUOUIUIDAOS|
dousjaduos
SONUSADI

u's Jo

SQOIAISS pue Spood;

SOOIAISS pue Spood uo saxe)

10] SOAIOS S§IS0D  pIepue)s }0JJ5 XEB} UMO| aomosjpue £119do1d Uo soXe] SWIOS-WIOY  UOUNQLHUOD  [[BWIS-
U0 paseq sjueld [EUOHIPUO)-HNOYNM BLIOHID JAN03[qO-[1ofewr oY) ST anUAASI [ejusy-{xe) swooul jeuosiod Ajurey-|  A11odoid uo soxe) Ajurey-|  eruaAols
JUSTIUISAOZ
enuod AqQ 308 ore
so1eyo> [esodsip ajsem pue
SIUOI ‘S99 QANBNSIUIWIPY-
SJUSUIUIA0S “U's K1adoid uo soxe) SOOIAIAS pue
£q 198 $IOIAISS JO SOOLIJ-ION UONNQINUOD  [[BWIS-|SPo0S UO Soxe) wioy 9, OZ-
syueId SuneredQ- souy sured [endes pue sygoxd| Arodoid| onpqndoy
[eUORIpUOSUN [V~ SUON-[puB ‘so[es ‘s3] A[uIRN-[‘owrooul uo sox®} A[UIBA-UO SOXE) WOL 9% (8-  MBAOIS
SJUSUIILIDAOS [BUOLIBUQNS Kradoid uo soxe) sured [eydeo)
syueis [eydeo ApSon-| Aq  pojendor  ore  sodg-wmoy uopngyuod jewg-pue  sygord ‘swoour  yo
§1500 [ETYOE UO Paseq pue ONUAASI JO 32INO0S| sured [eydes pue siyoxd|soxe; Jo uonnquyuos [[RWIS-
[eUONIPUOD oIB SjuRId [[V- SuoN-pofewr 3y} SI $O9f 9olAIeS-[‘dwoour uo soxey Aurep-| Auadoid uo soxe) A[uieN-| eruewOY
51509 sasodind uoneonpo SONUIALI UO [OJUOD
pIepuels uo Ppaseq 9% (p-fpue UonNQIISIPOY-JUSUILISA0S  [BHUAD  ON-
§1S09 [eM}OL UO Paseq %, (9- JI0JJ9 XB} UMO ONUSASI JO 32IN0S| sured [eydes pue sygoid| (xe1 912152 T80y)
sjuerd Sunerodo A[UIBA-INOYIM  BLIID  9ARR[qO-PIofewr o) ST $0] 90IAIOG-[Pwodur uo soxel AjureN-lKuodoid uo soxe; AuieN-|  puejod
(% oL)
6661 UL PposieI s)s0d  [emoe
uo paseq sjuerd _anouchoOw SonUOASI
6661 U1 poonpaI S1500 uawﬁmwmﬂﬁ QUWIOoUI JO ISIBI 0} onp) Kadoad uo soxey
uo poseq sjuers [euonIpuo,-6661 Ul 95EAIOP juepodu]- oy uonunqgipuod  [[euwiS-
woneyuawoydurn }10JJ0 XB] UMO| SOJBI 3OS SIUSIUIOA0S "U"S- ‘sured rendes pue syjord
Korjod [e100s 21835 0} PAUSLIQ-INOYIM BLISILIO 9A1OR[qQ- 599 AISON-{aWOdUT U0 So9Xe} A[UIBIA- SuoN-| eruenyry
Jynadg asoding [erousn) dunreyg-xeJ, SIXe-umQ
juRI) ONUIAIY XB)-UON INUIAIY Xe]| Anuno))

(ponunuod) z 319




15

Comparison of the GFS and OECD aggregate data for subnational share of government
expenditure and revenue shows little differences (Table 3). However, a deeper analysis of
OECD data subdivisions reveals that in most countries, subnational governments do not
have a significant control over their revenues (Table 4). On average for this sample,
about 50 % of subnational governments revenues came from tax sharing in 1999.
Subnational governments barely levied an average 25 % of their own revenues. The
extreme case was Lithuania where tax sharing represented 91 % of subnational
government revenues and where only 4,8 % of subnational revenues were collected by

subnational governments.

Table 3 : Comparison of GFS data with Fiscal design surveys of OECD (1999)
10 European transition countries

Country Subnational [Subnational [Subnational|{Subnational
share of share of share of share of
government |[government igovernment|/government
expenditure [expenditure jrevenue revenue
(GFS) (OECD) (GFS) (OECD)

Bulgaria 19,0 19,1 18,1 18,6

Czech 16,3 18,3 20,9 20,8

Republic

Estonia 17,9 19,7 21,8 22,2

Hungary 21,2 23,7 25,2 26,7

Latvia 21,6 23,1 24,6 26,0

Lithuania 22,0 19,6 21,9 22,9

Poland 28,7 27,6 32,4 28,9

Romania 9,2 9,4 11,7 11,9

Slovak 55 7,0 6,3 49

Republic

Slovenia 8,0 11,6 11,6 11,9

(Mean 17,0 17,9 19,4 19,5

Source : OECD, Fiscal Design Across Levels of Government, 2001, 2002.
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Table 4 : Composition of subnational governments’ revenue (1999)
10 European transition countries

Country Tax Revenue Non-tax |Grant Total
Revenue

Own- Tax- General [Specific

Taxes Sharing Purpose
Bulgaria 0,0 47,2 13,4 36,3 3.2 100
Czech 3,9 43,8 36,3 0,0 16,0 100
Republic
Estonia 6,3 62,1 9,1 13,4 9,1 100
Hungary 16,3 16,8 17,0 1,7 48,2 100
Latvia 0,0 56,0 20,4 2,3 21,3 100
Lithuania 0,0 91,0 4,8 2,3 1,9 100
Poland 10,4 14,4 24,6 30,5 19,9 100
Romania 6,1 64,1 14,9 0,0 14,9 100
Slovak 25,2 43,8 21,4 0,0 9,7 100
Republic
Slovenia 10,6 49,3 17,5 15,9 6,6 100
Mean 7.9 48,9 17,9 10,2 15,1 100

Source : OECD, Fiscal Design Across Levels of Government, 2001, 2002,

Table 5 provides further details on subnational own revenues. The first column presents
own revenues over which subnational governments had policy control in 1999. As
mentioned earlier, non-tax revenue is considered as own source revenue here. The second
and third columns report intergovernmental grants that could be considered as own
source revenues. Following Ebel and Yilmaz (2002), “we risk the overestimation bias and
include general-purpose grants with objective criteria and non-conditional specific grants
in the decentralization variable”. The main argument is that subnational governments
have at least expenditure autonomy over these grants. This transformation pushes the
average subnational governments’ revenue autonomy from barely 25 % up to 37 % for
the whole sample in 1999. In Bulgaria and Poland, where subnational governments
received nearly 30 % of their own revenues from such grants, the change is major.
However, even with this liberal interpretation, the measure of decentralization suggested
here is obviously different than the ones based on GFS. In every case, the degree of

subnational governments’ fiscal autonomy is far from 100 %.
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Table 5 : Subnational governments’ own source revenues
as share of their total revenues (1999)
10 European transition countries

Own-Taxes | General Specific | Total Own
+ Non-Tax | Purpose | Grant(not| Source
Revenue |Grants (with [conditional)| Revenues
objective
criteria)
Bulgaria 13,4 28,6 0 42
Czech
Republic 40,2 0 7,5 47,7
[Estonia 15,4 13,5 0 28,9
[Hungary 33,3 03 0,9 34,5
|Latvia 20,4 2,3 0 227
Lithuania 48 2,3 0 7.1
Poland 35,1 30,6 0 65,7
Romania 21 0 0 21
Slovak
Republic 46,6 0 9,7 56,2
Slovenia 28,1 15,9 0 44
Mean 25,8 9,4 1,8 37,0

Source : OECD, Fiscal Design Across Levels of Government, 2001, 2002.

New measures of decentralization

In order to estimate the effects of decentralization it is important to find a good measure
for it. Ebel and Yilmaz have shown that expenditure or revenue share were not reliable
measures of decentralization because they did not take any consideration of subnational
governments’ control over their revenues. The new indicators they proposed were
interesting in the way that they illustrated which element of decentralization had positive
or negative effect on economic outcomes. However, they were incomplete, revealing

nothing about the effects of overall decentralization.

To fill this gap, three new measures of decentralization are proposed in this paper. The
first one, called “revenue autonomy”, is the ratio of subnational governments own source
revenue over its total revenue. Own source revenue is defined in the previous section of

this text. It is the sum of tax autonomy, non-tax autonomy and intergovernmental grants
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considered as own revenue (Table 5). This new variable is illustrated in the upper part of
Figure 1. The importance of such a measure is to take into account global effects of fiscal
autonomy. For example, if one country has considerable proportion of non-tax revenue,
like Czech Republic, and another has a considerable proportion of tax autonomy, like
Slovak Republic, they will not give the same indications on the effects of each element.

However, in the overall, both countries have a similar level of fiscal autonomy.

It is important to know how much subnational governments are in control of their own
revenues, but it is essential to keep in mind that the size of subnational governments also
matters. It is agreed that subnational shares of government expenditure or revenue are not
the best approximations of decentralization, but this does not mean that they are
irrelevant. For example, subnational governments in Slovak Republic have a very high
level of control over their revenues (see Figure 1). One could think of a high degree of
decentralization. However, subnational governments in Slovak Republic represent a
small proportion of aggregate government revenues (see Figure 2). Hence Slovak
Republic has a high degree of autonomy over a relatively small share of revenue. In this

case, should Slovak Republic be classified as more or less decentralized?

Figure 2 : Subnational share of governments revenues (1999)
10 European transition countries

35 -
30 -
25 1
20 A
15 +
10 -
5 4
0
BGR CZE EST HUN LVA LTU POL ROM SVK SVN
M Own revenue ratio O Dependent revenue ratio

Source : OECD, Fiscal Design Across Levels of Government, 2001, 2002.

The solution to this problem is a measure of decentralization that takes into consideration

the interaction between the relative size of subnational governments and their fiscal
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autonomy. Such a measure will be computed here as the “own revenue ratio”. It is the
ratio of subnational governments’ own revenue, to aggregate government revenue.
Opposed to this, we can also easily compute the “dependent revenue ratio”, which is the
ratio of subnational governments revenue controlled by central government, to aggregate

government revenue. These measures are illustrated as parts of revenue share in Figure 2.

The models

This paper is replicating the study of Ebel and Yilmaz (2002) in which there was
replications of three other studies, DeMello (2000), Davoodi and Zou (1998) and Oates
(1985). Even if the same three models are used in each replication, new variables for
decentralization measurement have been added along the way. To proxy variables used
for decentralization in original models, Ebel and Yilmaz have added four new indicators,
and on top of this, three new proxies are added in this paper: revenue autonomy, own
revenue ratio and dependent revenue ratio. This means that without any change on the

number of models used, the number of estimations has been multiplied.

All estimations are based on an unbalanced panel data model with fixed effects such as :

Yit = 61 +5201‘t +§'3ai +6’4’1t +5'5 Xit +8it

where i € [I,N] and ¢ € [1,T] refers to country i at time #; &, and &,are scalar

arameters while J8',, J", and J'; are vectors; Y, is the dependent variable; @, is the
p 3 Oy 5 ’ Y it

1

measure of decentralization; «; is a vector for country fixed effects; A, is a vector for

time fixed effects; X, is a vector of control variables; and ¢, is the error term that is

I

assumed to be serially uncorrelated. Differences of magnitude in variables across

observation units indicate a possible presence of heteroskedasticity in &, .
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A major inconvenient of using OECD surveys is the availability of data. Surveys have
been conducted on an occasional basis and data are available only for three unbalanced
years (1997 to 1999 for Czech Republic, Estonia, Hungary, Latvia, Lithuania and Poland,
and 1998 to 2000 for Bulgaria, Romania, Slovak Republic and Slovenia). Given the small
size of the unbalanced panel sample of this study (30 observations), only simple basic
econometric tools can be used for estimations. Feasible General Least Square correcting
for panel heteroskedasticity is too costly in degree of freedom to be estimated (adding 10
more coefficients to estimate). The solution to this has been to ignore panel
heteroskedasticity and to consider instead the sample as equivalent to a 30 observations

cross-section heteroskedastic sample when using feasible GLS.

All the variables used in regressions are summarized in Table 6. In the replication of the
DeMello model there are two dependent variables (Y,), subnational government budget
balance and central government budget balance. It is important to note that in the
previous estimations of DeMello, and Ebel and Yilmaz, the dependent variables were the
budget balance in terms of ratio of “deficit” to GDP. In order to avoid sign confusion
(when treating deficit as positive and surplus as negative), this study measured budget
balance as the ratio of “surplus” to GDP. In this case, sign of estimated coefficients will
be inversed. In the DeMello study, three measures of decentralization (8, ) were used: tax
revenue ratio, grant ratio and spending ratio. In addition here, the four indicators of Ebel
and Yilmaz, and the three new variables proposed earlier in this text are used. In this
replication, only the countries’ fixed effects () are considered. Neither DeMello nor
Ebel and Yilmaz used any time fixed effects in their estimations. Also a joint F-test on
fixed effects in this model revealed that time dummy coefficients were not significant,
while country dummy were significant. The set of control variables (X, ) included in this

model is the same as in the DeMello study: age dependency ratio, money growth, GDP

growth and terms of trade adjustment.



Table 6 : Definition and statistics of data
(grouped by models)

Panel A : Model of DeMello
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Cross- Obs.

Variables Definition Sect.

Mean Max.

Min.

Std. Dev.

Data
Source

Central
government|
balance

Dependent
(3-year
moving

Ratio of central government

surplus over GDP 10 ] 30 | -0,001 | 0,005

-0,005

0,002

GFS, IMF

Subnational|Ratio of subnational
governmentigovernments surplus over 10 30 | -0,016 | 0,021
balance |GDP

average
smoothing)

-0,045

0,018

GFS, IMF

Ratio of subnational tax
revenue over total
subnational government
revenue

Subnational
tax revenue
ratio

10 30 0,530 | 0,910

0,247

0,143

GFS, IMF

Subnational|Ratio of subnational grant
grant  Jrevenue over total
revenue (subnational government
ratio revenue

Decentrali-
zation
(DeMello)

10 30 0,284 | 0,510

0,041

0,110

GFS, IMF

Ratio of subnational
government spending to
aggregate government
spending

Subnational
spending
ratio

10 30 0,162 | 0,287

0,055

0,083

GFS, IMF

Ratio of subnational tax
Subnational|revenue on which subnational
Tax governments have control 10 30 0,078 0,252
Autonomy |over total subnational
government revenue

0,000

0,075

OECD

Ratio of subnational tax revenue
on which subnational
governments have no control on 10 30 0,476 0,910

. total subnational government
Decentrali revenue

Subnational
Tax Sharing

0,144

0,181

OECD

zatlon. (Ebel . Ratio of subnational grant
and Yilmaz)(Subnationaljrvenue excluding general
Fiscal |purpose grants with objective
Dependen- [criteria and unconditional specific
cy grants over total subnational
government revenue

10 30 0,155 | 0,531

0,000

0,140

OECD

Ratio of subnational non-tax
révenue over total
subnational government
revenue

Subnational
Non-Tax
Autonomy

10 30 0,177 | 0,363

0,040

0,076

OECD

Subnational|Ratio of own source revenues
Revenue |over total revenues of 10 30 0,370 0,657
Autonomy |subnational governments

0,071

0,158

OECD

Subnational|Ratio of subnational own
own source revenue over
revenue |aggregate government

ratio revenue

New
decentrali-
zation
measures

10 30 0,068 | 0,212

0,016

0,040

OECD

Subnational|Ratio of subnational
dependent {dependent revenue over
revenus |aggregate government

ratio r¢venue

10 30 0,121 0,204

0,028

0,053

OECD

Age Ratio of population of age
dependency [l@ss than 15 and over 65 to 10 30 0,466 0,498
rato  |pppulation of 15 to 65

0,425

0,019

WDI, World
Bank

Control Money |Money and quasi-money (M2)

Variables | growth lannual growth rate 10 | 30 | 0237 | 1232

0,026

0,226

WDI, World
Bank

(3-year GDP

moving
average | 9rowth

GDP annual growth rate 10 30 0,031 0,061

-0,042

0,024

WDI, Worid
Bank

smoothing) | Terms of |Current exportations deflated
trade |with import price index less

adjustment [exportations in constant value
ratio _|in share of GDP

10 30 0,006 | 0,059

-0,030

0,023

WDI, World
Bank
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. . Cross- . Data
Variable Definition Sect. Obs. | Mean Max. Min. Std. Source
Dependant
(3-year GDP per .
moving | capita ﬁg;tﬁer;f:p“a annual 10 | 30 | 0036 | 0074 | 0,040 | 0,026 WP World
average growth 9
smoothing)
Decentrali- Spending Ratio of subnational
zation . government spending to
(Davoodi ratlcr)arr:?; of aggregate government 10 30 0,109 | 0,213 | 0,042 | 0,046 | GFS, IMF
and Zou) g spending, net of grants
Ratio of subnational tax
Subnationaljrevenue on which subnational
Tax governments have control 10 30 0,078 0,252 0,000 0,075 OECD
Autonomy |over total subnational
|government revenue
Ratio of subnational tax
. revenue on which subnational
?:fgar:'a(:?nal governments have no control | 10 30 0,476 0,910 0,144 0,181 QECD
Ylon total subnational
Decentrali- government revenue
Z?‘g(’?"ﬁgzs)l Ratio of subnational grant
Subnational[€venue excluding general
Fiscal [Purpose grants with objective
Dependen- [c1téria and unconditional 10 30 | 0,155 | 0,531 | 0,000 | 0,140 OECD
p c specific grants over total
y subnational government
revenue
. Ratio of subnational non-tax
S‘ﬁ%’?‘r“;’;ﬂ' revenue over total 10 | 30 | 0,177 | 0,363 | 0,040 | 0,076 | OECD
Autonom subnational government ! ! ’ ’
Y lrevenue
Subnational|Ratio of own source revenues
Revenue [aver total revenues of 10 30 0,370 0,657 0,071 0,158 OECD
Autonomy |subnational governments
New [SubnationallRatio of subnational own
decentrali- own  [source revenue over
vation revenue |aggregate government 10 30 0,068 | 0,212 | 0,016 | 0,040 OECD
measures ratio  [revenue
Subnational|Ratio of subnational
dependent jdependent revenue over
revenue jaggregate govemment 10 | 30 | 0,121 | 0,204 | 0,028 | 0,053 OECD
ratio revenue
GNI per
capita, [GNI per capita in constant WDI, World
Atlas  |USS (x1000) 10 30 3,891 9,933 1,307 | 2,361 Bank
method
chngfll Ratio of students enrolled in
anables School |secondary school to WDI, World
(3')’?3' enrolment |population of secondary 10 30 0,919 1,062 0,763 0,072 Bank
moving school age
average -
p Population . . . WDI, World
smoothing) growth Annual population growth rate| 10 30 0,003 | 0,002 0,012 | 0,004 Bank
Gross capital formation : ratio WDI. World
Investment |of total investment including 10 30 0,253 0,327 0,149 0,048 B,ank

inventories over GDP
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Variable

Definition

Cross-
Sect.

Obs.

Mean

Max.

Min.

Std.

Data
Source

Dependent| Public
Variable | sector size

Ratio of aggregate
government current
axpenditures (excluding
capital expenditures) over
GDP

10

30

0,391

0,463

0,286

0,049

OECD

Decentraliz
ation

Subnational
Revenue

ratio

Ratio of subnational
governments revenue to
aggregate government
revenue

10

30

0,188

0,324

0,063

0,065

GFS, IMF

(Oates) [Subnational

Spending

ratio

Ratio of subnational
governments spending to
aggregate government
spending

10

30

0,162

0,287

0,055

0,063

GFS, IMF

Subnational

Tax

Autonomy

Ratio of subnational tax
revenue on which subnational
governments have control
over total subnational
government revenue

10

30

0,078

0,252

0,000

0,075

OECD

Tax

Decentrali-

Subnational

Sharing

Ratio of subnational tax
revenue on which subnational
governments have no control
on total subnational
government revenue

10

30

0,476

0,910

0,144

0,181

OECD

zation
(Yilmaz)

Subnational
Fiscal
Dependen-

cy

Ratio of subnational grant
revenue excluding general
purpose grants with objective
criteria and unconditional
specific grants over total
subnational government
revenue

10

30

0,155

0,531

0,000

0,140

OECD

Subnational
Non-Tax
Autonomy

Ratio of subnational non-tax
revenue over total
subnational government
revenue

10

30

0,177

0,363

0,040

0,076

OECD

Subnational
Revenue
Autonomy

Ratio of own source revenues
over total revenues of
subnational governments

10

30

0,370

0,657

0,071

0,158

OECD

New |Subnational

decentrali-

own

zation revenue

measures

ratio

Ratio of subnational own
source revenue over
aggregate government
revenue

10

30

0,068

0,212

0,016

0,040

OECD

Subnational
dependent
revenue

ratio

Ratio of subnational
dependent revenue over
aggregate government
revenue

10

30

0,121

0,204

0,028

0,053

OECD

Urban
population

ratio

Ratio of urban population
over total population

10

30

0,643

0,747

0,503

0,072

WDI, World
Bank

Control GDP per

Variables

capita

GDP per capita in constant
1995 US$ (x1000)

10

30

4,043

11,659

1,372

2,757

WDI, World
Bank

Population

Population (x1000000)

10

30

10,467

38,666

1,387

11,297

WwDlI, World
Bank
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In his study, DeMello used five-year average data to smoothen over short-term effects.
Here, with a limited sample that covers only three years for each cross section, no such
average could be used. However, centred three-year moving averages* have been applied
on dependent and control variables to minimize any short-term effects. What is estimated
here is not the relation between decentralization and budget balance on a short-term or
year-to-year basis. It is the relation between decentralization and government balance on

an average medium-term basis.

In the growth model of Davoodi and Zou, the dependent variable (Y,) is the annual per
capita GDP growth rate. Davoodi and Zou only used one proxy for decentralization (6, )
in their study: subnational share of government expenditure, net of grants. Measures of
decentralization from Ebel and Yilamz as well as the new measures of this study will also
be included as 6, in this replicated model. As it was the case in the Davoodi and Zou
study, countries fixed effects (¢, ) as well as time fixed effects (4, ) will be considered in
this model. Joint significance F-test on both sets of dummies reveals that both effects are
significant in this model. The set of control variables (X, ) included in the replication is

the same one as in the original study, except for the tax rate variable, which was dropped
due to non-significance. Variables that remain are GDP per capita, secondary school
enrolment ratio (or human capital investment), annual population growth and gross

capital formation as ratio of GDP (which is considered as investment).

As DeMello, Davoodi and Zou used five-year and ten-year average data to lower short-
term effects. Hence to smoothen the data in this replication, three-year centred moving
averages have been applied on dependent and control variables the same way as in the

previous model.

Finally, in the Oates model, the dependent variable (Y,) is the public sector size

measured as total aggregate government current expenditure in share of GDP. In the

" A three-year moving average is a process by which data X' , isreplaced by (X,_, + X, +X,,,)/3.
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original model, two proxies for decentralization (6,) were used: revenue share and

expenditure share. Again, measures of decentralization of Ebel and Yilmaz and the new

measures of this study will be added as 6,. For the same reason as in the DeMello
replication, only countries fixed effects (¢;) will be considered. Joint F-test on fixed

effects in this model revealed that time dummy coefficients were not significant, while

country dummy were significant. The set of control variables (X, ) will be the same as in

the original study, including urban population ratio, GDP per capita and total population.
Because no average data was used in the Oates study (it was a cross-section analysis over

one-year data), no smoothing has been applied on variables here.

Every model is estimated with each indicator of decentralization, once in a multiple
regression including control variables, and once again in a simple regression. Because of
the limited size of the sample they have used in their replications, Ebel and Yilmaz have
not used any control variables in their regressions. Simple regression results obtained

here will serve as comparison with results of the Ebel and Yilmaz study.



III — Results and analysis

Economic stability

Estimation results of the DeMello model are presented in Table 7. Sign and significance
of coefficients of all decentralization variables are also grouped in Table 8 to help the
analysis. Panel A of Table 7 reports results obtained with the same decentralization
variables as those used in the study of DeMello. Even with the same model and variables,
results obtained here are different. This suggests that characteristics of the sample used
here have a different impact on estimations. In his estimations, DeMello found that there
was a negative relation between tax revenue ratio and government balance. Here, this
relation only appears to be true for central government balance, while the opposite is
found for subnational governments balance. Spending share was also found to worsen
fiscal position in the DeMello study. Here, it has a positive and significant impact on
subnational governments balance and no significant impact at the central government
level. One similarity between the two studies is the positive and statistically significant
coefficient for the grant ratio variable at the central government level. No significant
relation was found here at the subnational level. Panel B reports estimation results with
the same decentralization variables, but with no control variable. It only serves for
comparison purposes. It indicates that there is no major discrepancy among signs of

significant coefficients (see also Table 8).

In their study, Ebel and Yilmaz did not use any control variables and only tested one
dependent variable: subnational government balance. They found that tax autonomy
improves fiscal position while fiscal dependency worsens it. The sample they used is a
sub-sample of the one used here, so estimation results of both studies were expected to be
similar. However, the augmented sample used here does not confirm the results of Ebel
and Yilmaz. As it is reported in Panel D of Table 7, the only significant effect among
their four indicators is a positive relation between non-tax autonomy and subnational

governments balance.



Table 7 : Replication of the DeMello model : Decentralization and fiscal positions

Panel A : Multiple regressions with DeMello’s decentralization variables

Multiple regressions
Subnational]l Central [Subnational| Central [Subnational| Central
government|government(government|government|government|government
balance balance balance balance balance balance
Log subnational 0,04 -0,015
Decentrali- | tax revenue ratio | (0,019) (0,000)
zation Log subnational 0,059 -0,001
measure spending ratio (0,000) (0,530)

variables Log subnational -0,007 0,002
grant ratio (0,210) (0,004)

Log age 0,093 -0,045 0,304 0,009 0,099 0,033
dependency ratio | (0,418) (0,024) (0,002) (0,759) (0,428) (0,177)

Money growth 0,001 0,003 0,004 0,001 0,004 0,0003
Control (0,761) (0,000) (0,073) (0,359) (0,257) (0,651)
Variables GDP growth -0,028 0,018 -0,009 -0,002 -0,008 -0,004
(0,587) (0,147) (0,851) (0,812) (0,911) (0,529)

Terms of trade -0,536 0,133 -0,373 0,071 -0,566 0,156
adjustement ratio [ (0,006) (0,003) (0,051) (0,051) (0,010) (0,000)

Adj R-square 0,9911 0,9494 0,9946 0,939 0,9853 0,9215

Control variable
joint significance | 0,0222 0,0000 0,0001 0,2573 0,027 0,0077
P-Value
Nom. Obs. 30 30 30 30 30 30

P-Values are in parentheses, showing levels of significance.

Panel B : Simple regressions with DeMello’s decentralization variables

Simple regressions
Subnationall Central |Subnational| Central |Subnational| Central
government| government|government| government | government {government;
balance balance balance balance balance balance
Log subnational [ -0,002 -0,006
Decentrali- tax revenue ratio (0,791) (0,000)
zation | Log subnational 0,037 -0,001
measure | spending ratio (0,000) (0,429)
variables Log subnational 0,002 0,001
grant ratio (0,760) (0,000)
Adj R-square 0,9872 0,9194 0,9822 0,931 0,9833 0,9181
Nom. Obs. 30 30 30 30 30 30

P-Values are in parentheses, showing levels of significance.
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Panel C : Multiple regressions with Ebel and Yilmaz decentralization variables

Multiple regressions
Subnational| Central |Subnational| Central |Subnational| Central |Subnational| Central
government|government|government| government| government| government| government| government
balance balance balance balance balance balance balance balance
Log subnational | -0,013 | -0,018
fax autonomy | (0,593) | (0,000)
Decentrali- | Log subnational -0,015 | -0,007
zation tax sharing (0,452) | (0,001)
measure | Iog subnational -0,004 | 0,002
variables | fiscal dependency (0,382) | (0,000
Log subnational -0,04 0,005
non-tax autonomy (0,001) | (0,208)
Log age 0,036 | 0,137 | 0,056 | 0,078 | 0,071 0,035 0,052 | 0,009
dependency ratio | (0,789) | (0,000) | (0,667) | (0,013) | (0,566) | (0,288) | (0,559) | (0,681)
Money growth 0,003 | -0,001 | 0,005 | 0,001 0,003 0,001 0,002 | 0,001
Control (0,406) | (0,120) | (0,350) | (0,171) | (0,555) | (0,112) | (0,377) | (0,282)
Variables GDP growth -0,048 | -0,059 { -0,042 | 0,017 | -0,023 | -0,004 | 0,029 | -0,003
(0,628) | (0,000) | (0,643) | (0,034) | (0,757) | (0,661) | (0,586) | (0,699)
Terms of trade | -0,257 | 0,136 | -0,372 | 0,165 | -0,578 | 0,175 | -0,504 0,09
adjustement ratio | (0,162) | (0,000) | (0,058) | (0,000) | (0,012) | (0,000) | (0,000) | (0,056)
Adj R-square 0,9873 | 0,9866 | 0,9852 | 0,9615 | 0,9777 | 0,9336 | 0,9891 | 0,9361
Control variable
joint significance | 0,1433 | 0,0000 | 0,071 | 0,0002 | 0,0344 | 0,0005 | 0,0000 | 0,0992
P-Value
Nom. Obs. 30 30 30 30 30 30 30 30

P-Values are in parentheses, showing levels of significance.

Panel D : Simple regressions with Ebel and Yilmaz decentralization variables
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Simple regressions
Subnational| Central |Subnational| Central [Subnational| Central |Subnational] Central
government| government| government| government| government| government| government| government
balance balance bal bal bal bal balance balance
Log subnational | 0,002 | -0,007
tax autonomy | (0,734) | (0,000)
Decentrali-| Log subnational -0,012 | -0,001
zation tax sharing (0,514) | (0,452)
measure | [ og subnational 0,002 | 0,001
variables | fiscal dependency (0,639) | (0,173)
Log subnational -0,034 | 0,001
non-tax autonomy (0,004) | (0,646)
Adj R-square 0,9872 | 0,9554 | 0,9672 | 0,9124 | 0,9686 | 0,9328 | 0,9884 | 0,9514
Nom. Obs. 30 30 30 30 30 30 30 30

P-Values are in parentheses, showing levels of significance.



Panel E : Multiple regressions with new decentralization variables

Multiple Regressions
Subnational| Central |[Subnational| Central (Subnational] Central
governmentigovernment| government [government|{governmentjgovernment
balance | balance balance balance | balance | balance
Log subnational | -0,014 0,005
revenue autonomy| (0,295) (0,038)
Decentrali- -
sation | Log subnational -0,01 0,003
measure | OWn revenue ratio (0,362) (0,108)
variables | Log subnational 0,069 -0,002
dependent revenue
ratio (0,003) (0,583)
Log age 0,116 0,034 0,113 0,068 0,255 0,013
dependency ratio | (0,367) (0,154) (0,292) (0,024) (0,027) (0,649)
0,006 0,0003 0,007 0,0001 0,002 0,001
Money growth
Control (0,116) (0,710) (0,099) (0,942) (0,433) (0,380)
Variables - - - -
GDP growth 0,038 0,002 0,048 0,005 0,032 0,004
(0,532) 0,729) (0,464) (0,382) (0,559) (0,614)
Terms of trade -0,59 0,128 -0,505 0,138 -0,556 0,088
adjustement ratio | (0,003) | (0,000) | (0,006) | (0,000) | (0,003) | (0,019
Adj R-square 0,9739 0,9383 0,9828 0,9273 0,9918 0,9525
Control variable
joint significance 0,007 0,0071 0,0129 0,0036 0,0004 0,127
P-Value
Nom. Obs. 30 30 30 30 30 30
P-Values are in parentheses, showing levels of significance.
Panel F : Simple regressions with new decentralization variables
Simple Regressions
Subnational; Central |Subnational| Central [Subnationall Central
government|government|governmentigovernment|government|government
balance balance balance balance balance balance
Log subnational 0,01 0,002
revenue autonom;
Decentrali- - Yl (0,028) (0,028)
Zzation Log subnational 0,001 0,002
measure | OWn revenue ratio (0,937) [ (0,007
variables | Log subnational 0,002 -0,0002
dependent revenue
ratio (0,918) | (0,926)
Adj R-square 0,9912 0,9405 0,9904 0,9505 0,9764 0,923
Nom. Obs. 30 30 30 30 30 30

P-Values are in parentheses, showing levels of significance.
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Results presented in Panel C of Table 7 are obtained by estimating Ebel and Yilmaz
equations with control variables (adding the dependent variable for central government
balance). These results are not different from the ones presented in Panel D concerning
subnational governments balance. The number of significant coefficients is higher though
with central government balance. It is found that coefficients of the tax autonomy and the
tax sharing variables are significant and negative, while the coefficient of the fiscal

dependency variable is significant and positive (see also Table 8).

Estimated coefficients of the new decentralization variables appear in Panel E of Table 7.
They show that subnational government balance is not significantly affected by
subnational governments’ revenue autonomy, or by own revenue ratio. The only
significant relation found concerning subnational governments balance is a positive one
with subnational dependent revenue ratio. Following DeMello, it implies that revenue
dependency of subnational governments improves their fiscal positions. Concerning
central government, Panel E reports different results. Subnational governments revenue
autonomy has a significant and positive relation with central government balance, while
subnational own revenue ratio and dependent revenue ratio have no significant one. In
this case, one can say that fiscal autonomy of subnational governments improves fiscal

positions of the central government.

Results presented in Table 7 reflect the multidimensional character of decentralization.
However, it is difficult to draw any clear conclusions from them. Table 8 helps the
analysis by grouping together coefficients’ sign and significance for all decentralization
variables. As argued by DeMello, coordination failures may induce subnational
governments to spend inefficiently and beyond their means. When looking at the
relations between subnational governments balance and all the decentralization variables
presented on the left side of Table 8, the only significant relation that supports this is the
negative and significant coefficient of the non-tax revenue variable. Every other
significant coefficients are positive, giving no support to the argument of DeMello. The
significant and positive coefficient of the subnational spending ratio variable implies that

decentralization, measured without considering revenue autonomy, has a positive
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influence on fiscal balance. Subnational revenue autonomy is not significantly damaging
fiscal positions of subnational governments, while revenue dependency seems to improve
it. Hence, none of these results suggests a negative relation between decentralization,

defined as revenue autonomy, and subnational government balance.

Table 8 : Sign and significance of estimated coefficients,
decentralization variables of the DeMello Model

Variables Subnational Central
government balance government balance

Multiple Simple Multiple Simple
regression | regression | regression | regression

Log subnationa'll (H)** ¢-) (-)* (-)*
tax revenue ratio
Log subnational (H)* (+)* ®) ¢)
spending ratio
Log subnati.onal ) (+) (H)* (H)*
grant ratio
Log subnational 6] ) (-)* ()*
tax autonomy
Log subnational - - )k _
g et B © B B
Log subnational ®) ) (H)* )
fiscal dependency
Log subnational (-)* (-)* +) +)

non-tax autonomy
Log subnational

revenue ¢) G0 A I ) L B G
autonomy
Log subnational @) ) +) (H)*

own revenue ratio
Log subnational

dependent (H* ) ) )

revenue ratio

* Significant at the 1 % level. **Significant at the 5 % level. ***Significant at the 10 % level.

Results for central government balance reported on the right side of Table 8 are less
convincing. Tax revenue has a negative impact on fiscal positions, while the opposite is
found for grant revenue. On the other hand, new decentralization variables suggest a
positive and significant relation between revenue autonomy and central government
balance. It is difficult to say if decentralization is really worsening fiscal positions of

central government, but evidence suggests that fiscal autonomy is not. The important



32

point here is to notice that for both levels of government, revenue autonomy has a

different impact on macroeconomic stability, than does revenue dependency.

The DeMello model shows some important weaknesses concerning control variables. The
p-value of their joint significance test is, in some estimations, higher than 5 %, which
should lead to the rejection of the whole set of control variables at this degree of
significance (see Table 7). The variable of age dependency ratio is sometimes positive
and significant (which is totally counterintuitive), sometimes not significant and one time
negative and significant. Sign contradiction on a significant coefficient is a major
question for the validity of a model. The same problem also appears for the variable of
GDP growth. Results for the variable of the money growth show the wrong (negative)
sign, but are at least stable. The coefficient of the terms of trade adjustment variable is
significant in most estimations. It is positive with central government balance and
negative with subnational government balance, which is confusing. The small size of the
sample might explain discrepancies. It is also possible that the model is not well designed

to explain fiscal imbalances of European transition economies.

Economic growth

Table 9 reports estimation results of the Davoodi and Zou model. Sign and significance
of coefficients of all decentralization variables are also grouped in Table 10. No
significant relation is found between spending ratio net of grants and economic growth
(Panel A of Table 9). This supports the findings of Davoodi and Zou for industrialised
countries, but not for developing countries. This could be explained by the fact that

countries in the sample share some key characteristics with developed economies.
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Table 9 : Replication of the Davoodi and Zou model : Decentralization and economic growth

Panel A : Davoodi and Zou, and Ebel and Yilmaz decentralization variables
Multiple regressions Simple regressions
Per capita GDP growth Per capita GDP growth

Subnational spending | 0,246 -0,083
ratio net of grants (0,254) (0,466)
Subnational tax -0,052 -0,121
Decentrali- autonomy (0,828) (0,667)
zation Subnational tax 0,05 -0,071
measure sharing (0,228) (0,023)
variables gt ational fiscal -0,093 0,019
dependency 0,072) (0,698)
Subnational non-tax 0,198 0,217
autonomy (0,013) (0,024)
. -0,093 | -0,06 |-0,071-0,063 | -0,032
GDP per Capita | ) 132)] (0,056) 0,046)| 0,041 0.142)
School enrollment -0,081 | 0,007 | -0,188]-0,156 | -0,162
Conirol (0,538)[(0,953)|(0,280)(0,398)| (0,334)
Variables Population Growth -0,905( -2,12 | -4,03 | -3,34 | -1,15
(0,522)((0,091)(0,013)) (0,024)| (0,330)
0,406 | 0,294 | 0,42 | 0,466 | 0,437
(0,010)|(0,014)| (0,020 0,009){ (0,001)
Adj R-square 0,922110,94670,9927]0,90451 0,969 | 0,836 10,901610,8909 | 0,824 | 0,8686
Control variable joint
significance 0,0325(0,0282]0,0081| 0,029 |0,0185
P-Value
Nom. Obs. 30 30 30 30 30 30 30 30 30 30
P-Values are in parentheses, showing levels of significance.

Investment

Panel B : New decentralization variables

Multiple regressions Simple regressions
Per capita GDP growth Per capita GDP growth
Subnational revenue | 0,112 0,223
Decentrali- autonomy (0,084) (0,000)
zation Subnational own 0,083 0,386
measure revenue ratio (0,679) (0,061
variables ["Sybnational dependent -0,449 -0,767
revenue ratio (0,182) (0,003)

-0,037 | -0,058 | -0,059
(0,217 | (0,065) | (0,052)
School enrollment | %001 | 0,036 | -0,22
Control (0,996) | (0,755) | (0,245)
Variables . -1,783 | -1,699 | -3,193
Population Growth ©0.297) | (0,164) | (0,048)
0,274 0,26 0,382
(0,030) { (0,031) | (0,003)
Adj R-square 0,9729 | 0,93 | 0,9379 | 0,9808 | 0,8971 | 0,946
Control variable joint |, 150 | oegs | 00195
significance P-Value
Nom. Obs. 30 30 30 30 30 30
P-Values are in parentheses, showing levels of significance.

GDP per Capita

Investment
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Estimation results of the Davoodi and Zou model using indicators of Ebel and Yilmaz
also appear in the Panel A of Table 9. Since no control variables were used in the Ebel
and Yilmaz study, simple regression results reported on the right side of this panel serve
for comparison. In the Ebel and Yilmaz study, tax autonomy and non-tax autonomy both
had a significant and positive relation with per capita GDP growth, and tax sharing had a
significant negative one. Except for tax autonomy, which is not significant here, results
reported on the right side of Panel A are similar to the ones of Ebel and Yilmaz.
However, when controlling for other variable effects, the tax sharing coefficient looses its
significance (left side of Panel A). Non-tax revenue still has a positive and significant

coefficient and fiscal dependency now gets a negative and significant one (see also
Table 10).

Table 10 : Sign and significance of estimated coefficients,
decentralization variables of the Davoodi and Zou Model

Variables Per capita GDP growth
Multiple Simple
regression | regression
Subnational spending ) )
ratio net of grants
Subnational tax ) )
autonomy
Subnational tax +) ()**
sharing
Subnational fiscal ()FH* )
dependency
Subnational non-tax (F)**++* (H)***
autonomy
Subnational revenue (H)*** (+)*
autonomy
Subnational own +) (H)*H*
revenue ratio
Subnational dep'endent (-) (_)*
revenue ratio

* Significant at the 1 % level. **Significant at the 5 % level. ***Significant at the 10 % level.

Estimation results of multiple regressions presented on the left side of Panel B (Table 9)
show a positive and significant coefficient for the subnational revenue autonomy variable
and no significant coefficient for the two other variables. This implies that, even if

subnational share of governments’ revenue has no significant impact on economic
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growth, the composition of revenue has a significant impact on it. Other things being
equal, economies with a higher level of subnational governments’ fiscal autonomy tend
to grow faster. Also, simple regressions results presented on the right side of Panel B
suggest a positive and significant correlation between subnational own revenue ratio and
economic growth, and a negative and significant correlation for the subnational
dependent revenue ratio (see also Table 10). This amplifies the importance of subnational
governments fiscal autonomy when analysing the effect of decentralization on economic
growth. Decentralization of fiscal power to subnational governments seems to improve
economic performance, while decentralization of expenditures coming with centrally

controlled revenues seems to be an obstruction to economic growth.

Coefficients of control variables of the Davoodi and Zou model reported in Table 9 show
similarities with the original study. Economies with smaller GNI per capita and smaller
population growth tend to grow faster. Higher investment share of GDP brings higher
economic growth. School enrolment has the wrong (negative) sign, but is never
significant. Also, as in previous regressions, p-value of joint significance test for the set
of control variables is sometimes high (over 5 %). This is an indication of the weakness

of the model. Here again the reduced size of the sample might be part of the explanation.

Public sector size

Table 11 presents estimation results of the Oates model. Sign and significance of
decentralization coefficients are grouped in Table 12. In the first two lines of Panel A
(Table 11) appears the estimated coefficients of Oates decentralization variables. It shows
a significant and positive relation between decentralization, measured as subnational
share of government revenue and expenditure, and the public sector size. According to
the theory of the Leviathan State, this relation should be negative. In this case, results
presented in Panel A (Table 11) are similar to the ones of the original study: there is no

evidence of the Leviathan State theory.
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Table 11 : Replication of the Oates model : Decentralization and public sector size
Panel A : Oates, and Ebel and Yilmaz decentralization variables
Multiple regressions Simple regressions
Public sector size Public sector size
Subnational 0,112 0,044
revenue ratio | (0,073) (0,650)
Subnational 0,154 0,027
spending ratio (0,018) (0,746)
Decentrali| Subnational tax 0,772 -0,389
-zation autonomy (0,001) (0,062)
measure | Subnational tax 0,051 0,089
variables sharing (0,280) (0,045)
Subnational fiscal -0,059 -0,087
dependency (0,335) (0,097)
Subnational non- 0,097 0,136
tax autonomy (0,031) (0,000)
Urban population | 2,092 | -2,98 | -3,746 | -1,801 | -1,598 | -1,752
Control ratio (0,027) | (0,014) | (0,000) | (0,077) | (0,104 | (0,069)
ontro : -0,002 | 0,001 | -0,001 | 0,006 | 0,008 | 0,008
Variables | ODP per capita | o 55| /903 0.903) | 0391 | 0,357) | (0,239
. 0,394 | -0,35 | 0431 [ -0,318 | -0,328 | -0,253
Population Growth| 1 | 0.002) | 0,000) ©0,010) | (0,008) | 0,012)
Adj R-square 0,9678 | 0,961 ] 0,9863 | 0,9686 | 0,968 [ 0,9719 | 0,9461 | 0,9514 | 0,9435 0,9697 | 0,9539 | 0,944
Control variable
joint significance | 0,0003 | 0,0013 | 0,0000 | 0,0265 | 0,0218 0,0218
P-Value
Nom. Obs. 30 30 30 30 30 30 30 30 30 30 30 30

P-Values are in parentheses, showing levels of significance.

Panel B : New decentralization variables

Multiple regressions Simple regressions
Public sector size Public sector size
Subnational revenue | -0.181 -0,104
autonom
Decentrali- Y ©.167) (0,005
zation Subnational own 0,217 0,049
measure revenue ratio 0,258) (0,802)
variables
Subnational dependent 0,222 0,548
revenue ratio (0,420) 0,021y
. -1,508 | -2,763 | -1,216
GDP per Capita
(0,183) {(0,020)( (0,193)
-0,003 | 0,006 | -0,002
Coptrol Population Growth
Variables (0,755) [ (0,441)| (0,879)
, | -0,196 [-0,227 -0,418
Urban population ratio
(0,075) |(0,011)| (0,001)
Adj R-square | 0.9505 | 09524 0,964 | 0,9493 |0,9446| 09596
Control variable joint | 55 | 446 [ 00037
significance F-statistic
Nom. Obs, 30 30 | 30 30 30 30

P-Values are in parentheses, showing levels of significance.
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Estimation results of the coefficients of Ebel and Yilmaz variables also appear in Panel A
of Table 11. Simple regression results presented on the right side suggest a negative and
significant coefficient for tax autonomy and a positive and significant one for non-tax
autonomy. These results are the same as in the Ebel and Yilmaz study. Simple regression
results in Panel A also reveal a significant and positive coefficient for tax sharing and a
negative and significant one for fiscal dependency. These results are a little hard to
explain. However, when controlling for the effects of other variables (left side of Panel
A), only coefficients of tax autonomy and non-tax autonomy remain significant, with

respect to results of the Ebel and Yilmaz study. Table 12 also illustrates this.

Table 12 : Sign and significance of estimated coefficients,
decentralization variables of the Oates Model

Variables Public sector size
Multiple Simple
regression | regression
Subnational revenue (H)*+* +)
ratio
Subnational spending (+)** )
ratio
Subnational tax (_)* (_)***
autonomy
Subnational tax ) (F)**
sharing
Subnational fiscal (_) (_) * %k
dependency
Subnational non-tax (H)** (+H)*
autonomy
Subnational revenue 6) ()*
autonomy
Subnational own ) )
revenue ratio
Subnational dep'endent €] (+)**
revenue ratio

* Significant at the 1 % level. **Significant at the 5 % level. ***Significant at the 10 % level.

Panel B of Table 11 reports estimation results of the new decentralization variables.
Multiple regression results suggest that no variable has a significant impact on the public
sector size. This is coherent with the findings of Oates. However, simple regression
results presented on the right side of Panel B show a negative and significant correlation
between revenue autonomy, as well as own revenue ratio, and the public sector size.

They also show a positive and significant correlation between subnational dependent
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revenue ratio and the public sector size (see also Table 12). These correlations indicate
that decentralization of dependent revenue might have a different impact on the public
sector size than decentralization of fiscal autonomy. Results presented here are not strong
enough to confirm the Leviathan theory, but they at least suggest that fiscal autonomy

can have an impact on the public sector size.

Estimated coefficients of the control variables in this model are similar to the ones
estimated by Oates (Table 11). Everything else being constant, higher urbanization and
higher population seem to bring smaller aggregate public sector size. The GDP per capita
coefficient was expected to be positive, but is not significant here. The p-value of joint

significance test for control variables is over 5 % for only one estimation. Overall, the

Oates model seems to work well enough.



Conclusion

As already mentioned, a multidimensional process like decentralization is hard to define
and measure. In empirical study, the measurement problem is crucial, since it may be far-
reaching in policy design. This paper has presented an empirical analysis on the
importance of considering subnational governments’ fiscal autonomy when measuring
decentralization. In the past, data was too thin to conduct such analysis. The new data
published by the OECD (2001, 2002) have allowed to compute new decentralization
measures, based on the level of subnational governments’ fiscal autonomy, and to

estimate their impacts on economic performance.

Estimation results obtained on the relation between fiscal decentralization and
macroeconomic stability lead to two conclusions. First, the negative relation between
decentralization and macroeconomic stability does not seem to exist in European
transition countries. Second, macroeconomic stability seems to be sensitive to the degree

of subnational governments’ fiscal autonomy.

Empirical results on the relation between decentralization and economic growth lead to
similar conclusions. Subnational share of governments’ expenditure does not seem to be
related to economic growth in European transition countries. However, the degree of

revenue autonomy of subnational governments does seem to be positively related to
growth.

Finally, even if less convincing, empirical results on the relation between decentralization
and the public sector size seem to point in the same direction. No negative relation seems
to exist between decentralization and the public sector size for European transition
economies. However some negative correlation is observed between fiscal autonomy and
the public sector size. This correlation disappears in the multiple regression analysis, but
it at least suggests that public sector size could be influenced by the fiscal autonomy of

subnational governments.
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The collection of more data on fiscal design across levels of governments should be a
major concern for future work on decentralization. The main weakness of most of studies
on the subject is scarcity of data. Even in this paper, the small size of the sample restricts
statistical capacity. Results are not wrong, but they are not strong. More country analyses
are needed and data should cover longer periods of time. Better data will bring better
empirical analysis on decentralization. It will help to understand this ongoing process that

already affects most developing and transition economies.
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