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Summary findings
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decentralizarion and the size of government treat fiscal
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of the public sector using cross-country data. ,

" The econometric results of his study show that: .~

. The simultaneous decentralization of the national

government's taxing and spcndmg powers tends to .
reduce the size of the public sector.

. Revenue-sharmg arrangements in which dcmsmns
about taxation are made by the national government

' tend to eliminate the constrammg cffcct of the

decentralized spending power.
- What do these ﬁndmgs suggest? _
Countries, such as economies in transition, that want

to reduce the size of the public sector should dcccntrahzc

both taxmg and spcndmg dccusnons
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| L Introductton
Many studles have attempted a test of the Levxathan hypothesxs [Brennan and Buchanan

(1980)], that ﬁscal decentrahzatxon serves as a constramt on the behavror of revenue-maxxmxzmg |

o govemmems and thereby, restrams the overall sme of pubhc sector Among others, Oates

(1985), Marlow (1988), Grossman (1989' 1992) 'Joulfatan and Marlow (1991),'and Kneebone _
(1992) exammed ﬂte hypothesxs at the natlonal government level A problem with all of these

V;smdtes is that they treat ﬁscal decentraltzauon as the decenlrahzatton of etther taxmg or spendmgr -
; powers neglecnng the mseparabrhty of taxmg and spendtng decrsrons

The present paper argues that ﬁscal decentrahzatron in the ]'.evxathan model of government o

. isa composme consutuuonal actlon contammg the two mseparable elements of taxmg and

'spendmg dectstons It then uses mtemauonal cross-counny data to mvestrgate whether the
smultaneous decemrahzauon of the nattonal govemment s laxmg and spendmg powers tends to
7 .act as a constrammg mﬂuence on the overall size of pubhc sector If S0, wouldn t revenue ,
shanng with taxmg decisions concentrated in the hands of the revenue-maxrmmng nauonal '
govemment cncumvent the eonstram.mg mﬂuence of decentrahzatlon of the spendmg power" The
} answers are unpormnt for pohcymakers in a]l transition and rnany market-onented economtes as
governments often decentrahze their spendmg powers while pursumg the ob]ecttve of a smaller

pubhc sector [for example erd and- Walhch (1993)]

' Z'I‘hrs mseparablhty issue Was also 1gnored by other studtcs attempted a test of the hypothesis
~ at the state or country government level, for example, QOates (1985) Nelson (1987, Ralmondo
(1989) Zax (1989) and Joulfatan and Marlow (1990) - : .
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The orgamzatton of the paper is as follows The next sectton deals w:th the mseparabthty
-of taxmg and spendmg decrsrons m the Levrathan mode. of fiscal decentraltzatton followed by a
i} brtef dlSCllSSlon of the problems wnh the results of prevrous studtes The thtrd sectton dtscusses .

the emptrtcal rnodel The esttmatton method and emptncal results are presented tn the fourth

sectton The ﬁfth sectton is devoted to concludtng remarks

- _11. The Levrathan Model of Ftscal Decentralization B

Drawmg by analogy on the conventtonal theory of monopoly m the prtvate sector Brennan
,and Buchanan (1980) modelled govemment asa monoltthtc enttty, "Levrathan that o |
: systemattcally seelcs to maxtmtze the toml revenues that it extracts from the economy through the )

excessrve tax-pncmg of pubhc goods and services it supphes. The government S abtltty to -

- ~ maximize revemre and hence expendtture they argue is hmtted only by constttunonal constramts

placed upop its acttons Onc such constratnt would be the decentrahzanon of the nanonal
' -(central) govemment’s t..xmg and spendmg powers, w1th subnattonal umts of govemment taxmg B
-and spendmg "mdependently [Brennan and Buchanan (1980) 185]

Decentrahzanon of taxmg and spendmg powers provrdes taxpayers wrth opnons among '

separate taxmg—spendmg _]Lll'lSdlCtlonS 'I‘hrough the potenttal exercise of these opnons
'taxpayers control the behavior of revenue—maxtmtzmg govemments along the hnes of the 'I‘tebout
| (1956) model In a Ttebout—style world any. attempt by one jlll'lSdlC[lOIl to ratse the tax prlce of

' 'local pubhc goods and services 1t supphes w1ll result in mtgratton of its cmzen-taxpayers to an ',
' :alternattve Junsdtctton in the pursutt of fiscal gams Interjunsdlcttonal competmon for mobtle

cmzen—taxpayers ‘and other ECONOMIC resources limits governments excessrve ax prtcmg POWerS, -
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encourages a more cost-efﬁcrent producnon-supply of local pubhc goods and servrces, and .
thereby, restrams the overall : size of the pubhc sector. In short, the Levrathan 'nodel contends

- that, o_ther thrngs equa], :

 "Total government intrusions into the economy should be smaller, ceteris paribus, the

‘greater the extent to which taxes and expendrtures are decentrahzed..'.; ." [Brerman and e

- Buchanan (1980), p. 185].

'To further emphasrze the ins. parabthty of tax and expendrture decentrahzatron in therr e :
”hypothesrs Brennan and Buchanan (1980) argued "Possrblhty for collusmn among separate

7' governmental umts ..must be mcluded in other tlungs equal’ _", p- 185 They predrcted that .
within the consntunonally dee:mrahzed fiscal structure, subnat:onal governments would try to' ;
' crrcumvent compentrve pressures through colludmg among themselves or. wrth the nanonal -

' ,government_ One obvrous collusron would be agreements between subnatronal governments and

o the nanonal government Subnatlonal governments would cede taxmg powers to the nanonal

govemment-r Nanonal govemment would establlsh a revenue-maxrmrzmg, umform tax system '

o V'across all _]lll‘lSdlCthIlS The tax revenues would be then shared arnong governments wrth |

: ,subnanonal govemments receiving their shares n the form of mtergovernmental transfers (grants) -
according to Grossman (1989) | |

Revenue sharmg, Brennan and Buchanan (1 980) argue subverts the pnmary purpose of the
fiscal decentrahzatron whrch is to create competrnon between subnanonal govemments It '
removes one major element of the competrnve government process ie., fax competmon, by E .
estabhshmg a umform tax ..ystem across Junsdlcuons and encourages the expansron of the pubhc |

sector through the concentratron of taxmg powers in the hands of the revenne-maxrmrzmg
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national 'govern'ment, citcumventing'the constraining influence of the expenditure decentraliiation;

- Each subnat10nal umt of govemment must have responsrbrhty for rarsmg ns own revenue and

o should be precluded from entermg mto revenue sharmg agreements thh the nanonal or other

. subnatronal umts of government [Brennan and Buchanan (1980), p 183] The mseparablhty of

- revenue-ralsmg and spendmg recponsrbrlmes at the subnanonal level of govemment clearly

_'requxres the srmultaneous asstgnment of the natmnal govemment s taxing and spendmg powers 10 -

= subnauonal govemments

In short the Levrathan model mphes that, other thmgs equa.l the srmultaneous

o 'decentrahzatron of the' nauonal government s taxmg and spendmg powers fiscal decentra- o

- hzatlon shouid act as a constrmmng mfluence on the overall srze of the pubhc sector And T

o other thmgs equal should mclude the smmlmneous transfer of the nanonal government’s revenue-f '

(revenue shanng) and assrgnment of its spendmg power to subnauonal umts of government,

: ﬁscal collusron . The effect of fiscal collusron on the pubhc sector size is amblguous, o
g dependmg on whether the sumulatmg effect of revenue sharmg would exceed or fall short of the : o
consh'ammg mﬂuence of decentrahzatlon of the spendmg power | -
However as menhoned ea.rher prevxous attempts to conduct an econometrlc test of the

) fiscal decentrahzauon hypothems at the nauonal government level 1gnored the srmultanerty of s

. taxmg and spendmg dec1sxons for example Oates. (1985), Marlow (1988) Grossman (1989

o 1992) Joulfalan and Marlow (1991) and Kneebone (1992). They measured ﬁscal

[de]centrahzanon by a [de]centrahzatron ratlo of taxmg or spendmg powers, 1. e., the share of o

, 3Alternatu.'e theones o govemment behavror supportmg thlS hypothesrs mclude Richard ,

-~ Musgrave’s (1959) model of how the distribution function of government would be carried out by
* subnational governments, and the more tradmonal pubhc chorce models (for example Walter
: _Hethch and Stanley Winer, 1984) : , -
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| [suh]national government{s] own-tax revenue in total subnational-national governrnent revenues or
- the [sub]national govemmen[s] share of total'subnatiOnal-national' govemment expendiutres and' o
) collusron by the ratto of grants to total subnattonal govemments own-tax revenues. 4 In the -

o context of the Levrathan model the coefﬁcrent of the [de]centtahzatron rauo of taxmg or - |

' -, R 'spendmg powers alone has no economtc mterpretatron although it has been used by these studtes B

asa statistical crnerxon w© test the ﬁscal decentralrzanon hypothesrs Contrary to thts hypothesrs, a
the collusron vartable would not rematn unchanged w1th the extent of fiscal decentrahzatton As -
an mseparable component of fisca] decentrahzatton the extent of decentrallzatton of taxmg |

_ powers would automaUcally cause. an mcrease m subnattonal govemments own-mx revenues and 7' o

, thus a decrease in the collusron varrable |

The present paper extends the exrstmg hterature treattng fiscal decentralrzauon as the

', srmultaneous decenu'ahzatton of the government s taxmg and spendmg powers

' | lII The Emmncal Model

The Levrathan model predrcts that other thmgs equal the overall size of the pubhc sector

| _ should mversely vary w1th the extent of srmultaneous decenu‘uhzatton of the nauonal

government s taxmg and spendmg decrstons (ﬁscal decentral.zauon) Furthermore other dungs |
. equal" Should mclude the sunultaneous transfer of the natJonal govemment s revenue and of its :

: spendmg powers to subnattonal governments (ﬁscal collusron) Accordrngly, thrs paper deﬁnes

"Regardmg the collusmn variable, Oates (1985) used the ratio of grants over subnanonal

- governments revenues for intergovernmental grants but did not discuss possibility for collusron

~ among governments. Marlow (1988) ignored collusion. Grossman (1989) dealt with collusron B
- but used Oates’ (1985) grant variable as a measure of collusron Other studtes adopted .

: Grossman S colluston vanable



ST

, 'the measure of ﬁscal decentrahzatton "FIS DEC" -as the ratio of total subnanonal governments o

S own—source revenues used to ﬁnance therr expendttures 1o total subnat:onal—nattonal govemment '

expendrmres FIS DEC varies only w1th the extent of srmultaneous [de]eentrahzatron of the
| natronal government s taxtng and spendmg powers Its varrat:on excludes changes in the
B 7, decentrahzatron degree of expendrtures fmanced through sources other than the subnatronal
) .governments own-source revenues | )
| As a measure of ﬁscal COHIISIOII " FIS COL" thrs paper uses the ratlo of the natlonal |

B 'government s revenues transferred to subnattonal gover'tmenrs over total subnatronal—nattonal

o govemment expenrhtures FIS COL only varxes wrth the vartatron of smmltaneous transfer ot‘ .

-' the national govemment s Tevenue and assrgnment of its spendmg responsrblllty to subnattonal N
. :'governments It remams ﬁxed w1th the extent of ﬁscal [de]centrahzatron FIS DEC and ,
'FIS COL are mdependent pohcy vanables .

| ) The present paper adopts the measure of pubhc—sector size, PUB SIZ employed by 7
. Marlow (1988) Grossman (1989 1992) Ioulfalan and Marlow (1991) and Kneebone (1992)

' ,PUB SIZ is defined as the total general government expendtmres share of gross domestrc |

o products

To test the ﬁscal decentralrzatron hypothe515 the level (or growth) of PUB SIZ are o
) assumed to be related to the level (or growth) of FIS DEC FIS COL and a set of other control- -

"'varlables "Z" as fol]ows

| PUB SIZ = ao + oFIS.DEC + FISCOL +oZ +U ()
or o , ' : : , _



© PUB_SIZ' = o+ oFIS DEC" + oFIS COL* + oiZ' +U" = @

- where

, PUB_SIZ - ,V ratto of toml natronal—subnauonal govemment expendrtures to GDP
. FIVS;'_'DECV = ratro ot‘ total subnattonal governments own-source revenues |
over total nattonal-subnattonal government expendttmes, 7- .
o ,FIS'_-_COL-_'-—-_' | rauo of the nauonal government s revenues transferred to
R subnattonal governments,over total nauonal-_subnauoml _gover_nment- - .
"_:expendtmres e | S
'z = a vector of other control vanables
_ | U = 'dlsturbance terms | | |

R f and rsuperseriptasterisks inequation'(Z) refer to the'growth.rate of vanables
| Equattons (1) and (2) are srmrlar to the estlmatmg equauons employed by prevrous studtes |
B thh exception of the 1 meesurements of the FIS_DEC, FIS_ CoL, FIS DEC" and FIS _coL"
| The Levrathan fiscal decentrahzauon hypothesxs 1mp11es o < 0. The s1gn of o may be

| ) posrtlve or negatrve dcpendmg on whether the sttmulatmg effect of transfer of the nattonal
Vgovernment s revenue to subnauonal govemments (revenue shanng) on the size of the pubhc
sector would exceed or fall short of the constrarmng mﬂuence of the decentrahzed expendltures

: ﬁnanced through revenue-transfers The posmve sign of Otz regardless of 1ts srgmficance level
- would mdtcate that revenue shanng w1th taxmg dectstons concentrated in the hands of revenue—
7' maxtmlzmg natlonal government exterminates the. constrammg mﬂuenoe of decemahzatton of the T

: spendmg power, provrdmg further support for the Levmthan model
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To control for the mﬂuence of other vartables, the present paper follows Oaues (1985)

' mternatronal cross-country analysrs and uses gross domesttc product per caprta at the constant -

' 71987 US dollar "GDP PER" for Wagner s Law and total populatlon or the share of urban

- populatton in total populanon, "URB POP" as a scale varrable Accordmg to Wagner s law, |
7- demand for pubhc goods ar.d servrces 1s more rncome-elasttc than demand for pnvate goods and
| servrces mplymg a posmve relattonshtp between PUB SIZ the demand for publrc goods- :
B servrces relauve to total demand for publtc-prrvate goods—servrces, and GDP PER GDP PER
' also controls for the posmve effect of econormc development on the srze ‘of the pubhc sector

i The more developed (mdustnahzed) a country, the hrgher would be its GDP per captta and thus -

o pubhc-sector size. As regards the effect of scale varlable Oates (1985) has argued that the more -

' 'urbamzed or populated a state, the smaller should be 1ts pubhc set.tor reﬂecung some economies

in prov1d1ng services to more densely populated areas The counter—hypothesrs argues that
* growth of urban or total populatron would mcrease demand for pubhc sennces. encouragmg the

o 'expansron of the publrc sector, for example, Kneebone (1992) s

v Estlmatron Methods and Emipirical Results o | | |
| : The mformatton on pubhc ﬁnances m the IMF Govemment Frnancral Statrstrcs Yearbook '
E '(1992) were used to assemble measures of PUB SIZ FIS DEC and FIS COL for a sample of 30

B | countrtes in 1987 the most recent year whrch prov1ded the largest size of samplc (30) and 1977 -

" the earhest year for whrch data were ava.lable for the most of count:rres in the sample (26)

; Syt mrght be argued that mclus1on of some exogenous varrables in the model may 1mprove the
- explanatory power of the equanons But the purpose of thrs paper is to prov;de an extensron of
- the earher studres ' ,
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Growth rates of these measures over the 1977-87 period Were used to generate cross-country data
- for PUB_SIZ", FISC_DEC" and FIS_COL". The longer the period, the more would be the
i variation in these grthh rates acro.ss countries. Data for'Other variables were extracted from '_ o

- Wg:ld Taplgs (1992) The lrst of countrles can. be found in the appendix.

Equanons (1) and (2) were. respectwely, esttmated using the level of vanables in 1977 and o '

e 7_,'1987 and therr 1977-87 growrh rates by means of least-squares method (Table l) 6 Conststent

. 'wnh the Lev:athan model' coefficrent of ﬁscal-decentraltzatlon vanable is negatrve in all of the ,
, equatrons But the results are suspect due to the presence of a senous degree of multtcollmeartty
, ‘accordmg to Klren s rule (1962) In all of the equauons, muluple correlauon coefﬁctent of the |
'dependent vartable (Y) wrth all mdependent vanables X, " % ;.,,," , falls short of multrple
o cor_relanon coefficrent of at least one tndependent varrable with all other mdependent varrables,_- o
, ) “'lzi,; V;m'x ,"._ Such a serious degree of nrulticolinearityrrcould affect the sign or size of the
' parameners wh1ch are cruclal for the purpose of thts study .
| - A step-wrse regressron procedure was employed to search for the source of |
- multrcolhnearrty The scale vanable was found to be the major cause of multrcollmearlty ln all

g of the equauons, capturmg the effects of other explanatory vanables wnhout makmg a srgmﬁcant '

o | contnbuuon to the variation of the pubhc-sector size. Thrs vanable whrch was not 1mportant for o

 SFollowing Oates (1985), equation (1) was also estimated using a logistic transformation of
the dependent variable to allow the dependent variable to range over the whole set of real
- number. consistent with Oates’ findings, the results were remarkably similar to those without the
transformation; therefore, those presented here do not make use of the logistic transformation. In
addition to GDP per capita, the present paper also used dummy variable, on. for industrial and

- zero for developing countries, to capture the effect of development on tke overall size of public

- sector; its coefﬁcrem was found to be of msrgmﬂcant in explammg vanatton of the pubhc-sector

- size.

o 7For more. detar]s about the effect of multtcollmeanty on the srgns and sizes of the
'parameters, see: Madda.la (1977) P. 185 '
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 Table 1. Estimation Results'

0.48

Equation (1) -  Equation (2)
Ind.var? 1977 - 1987 - Tnd.var? 197787
FISDEC = = 02592 = 02714  FISDEC  -0.0805
- C(L15)  (1.23) s (L13)
[0.412) [0.333] . [0.130]
 FIS_COL 00102 01672 . FSCOL" 00004
: - ©050)  ©5H . (0.366)
[0.123] [0.029] . [0.048)
 GDPPER- 00141 . 0.0109 GDPPER®  -0.6151 -
S @212) (2.39) ' : o CL79)
. ,[0 64 [0514] [0.261]
© URBPOP . 00019 00019 . URBPOP 02219
- o (1.21) T (0.66T)
| [0.5241] - [0.359] | oA
CONSTANT - 0.1673 0.2199 _CONSTANI" :02405"-
T e . @ B X
F 597 436  F 150
R 057 045 R 025
AGR 039 AGR 06

o Dependent vanable is the total subnauonal—naﬁonal govemment expendlmres share of B
GDP in cquatlon (1) and its 1977-87 growth rate in equation (2).
 parentheses are t-statistics. Within the brackets are the multiple correlauon coefficient.

- of each mdependent vanable W1th all other mdependent variables mcluded in the model

2 FIS_] DEC total subnatlonal govemments own-source revenues over total subnauonal-
national government expenditures; FIS COL = the national government’s revemues

~ transferred to subnational governments over total subnational-national government =
ﬂexpend1tures GDP PER = GDP per capita at constant 1987 $US (1000); URB_POP

= the share of urban poputation in total populatlon (%) Superscnpt "*" 5 refer to the

71977-87 growth rates

Within the
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~ the purpose of this p.aper,'r was excluded from all of the equations and the equations Were're- o

estimated (Table ).

Test of hypotheses about the parameters Wthh are also cruc1a1 for tbe purpose of tlus

| study, would be suspect wrth th.. presence of heteroscedastlclty, and endogenerty of ﬁscal _-

o ,decemraltzatton and COHIISIOD varrables Heteroscedasttclty is often encountered in cross-section' '

) data A test for homoscedastrcrty was conducted usmg Glerer 5 (1969) procedure The test

o results whrch can be found i i the appendtx reJect the altemattve hypothesls m all of the

' equatlons that heteroscedasuclty exlsm Fmally, the overall srze of pubhc sector rmght

'endogenously mﬂuenee ﬁscal decentrahzauon and collusron (mdependent vanables) ereatmg

,correlatton between these mdependent vanables and error terms Thrs problem may emerge from_r -

- certam govemment activities whrch require or tmply a natronal govemment role e. g., mthtary

B spendmg Growth of these govemment aetrvmes and consequently the overall size of pubhc '

| sector may cause declrmng ﬁscal decentrahzatton and collusron To address thrs matter equatton,

o (1) was esumated usmg mstrument vanable techmque The esnmatton results whrcb are

B presented in the appendrx Were remarkably sumlar to the'LS ones, mdrcahngthat ﬁscal

: "decentrallzauon and ﬁscal collusron vanables are mdependent of the pubhc—sector size and ,- |
consequently error terms | 7 |
Table 2 reports the fmal est1mauon results The explanatory power of equanon (1) in both -
: 1977 and 1987 is higher: than the explanatory power of equatlon (2), with the former explammg :
. almost 70 percent of total vartanons in the overall size of pubhc sector Consrstent with -
,Wagner s I.aw the level of per capita GDP (GDP PER) has a posmve and smustrcally _

| s1gmﬁcant assocratton wrth the level of the pubhc sector size (PUB SIZ) in both 1977 and 1987



Table 2. The Estnmatlon Results After Exludmg the Scale

Vanable
N Equetien,(l) SR 7 E - ,Eqnation,(z)
 Indovar? 1977 1987 . Ind.var? 197787

 FISDEC 03378  -0.278  FISDECT  -0.0957

L5 (138 - - (L4
0371 p33 . [0130)
CFISCOL 00571 02049 - FESCOL" 00003
020  ©M - ©28)
05 @023 - [0.038]
' GDPPER 00208 0013  GDPPER"  -0.6781° -
T w3® @) . 80
7 S 309] 236 . [oon
'CONSTANT ~ 02423* = 03172°  CONSTANT 02649
S G2 asp e
P 619 ;'575.68' S F 0 am
R 054 04 R 03
CAGR 046 037 AGR 001

" in equation (1) and its 1977-87 growth rate in equation (2). Within the parentheses are

Dependent vanable is totnl subnanonal—nanonal government expendnmres share of GDP

t-statistics. - Within  the brackets are the multiple ‘correlation coefficient of each

' mdependent vanable W1th all other mdependent vanables mcluded in the model.

_'_FIS ‘DEC = total subnatlonal governments OWII-SOUICE TEVEnues over total subnauonal— o |
- pational government expenditures; FIS COL = the national government’s revenues .

transferred to  subnational governments over - total subnational-national government

H‘“

expenditures; GDP_PER = GDP per capita at constant 1987 $US (1000) Superscnpt 3

g refer to the 1977-87 growtb. cates.

, 'Slgmficant at the 90. percent probablhty level one-ml test for the coefficxents of— .
- FIS DECandFIS DEC". _ ,

b S]gmf cant at 95 percent probablhty level
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As hypothesrzed fiscal decentrahzatton (FIS DEC and FIS DEC ) exerts a negatrve
| 'mﬂuence on the size of the pubhc sector in all of the equatrons bemg srgmﬁcantly drfferent from _
zero at the above 90 percent probabthty level | |

Fmally, coefﬁcrent of fiscal—collusxon varlable (FIS COL and FIS COL') mn all of the -

' ,equauons is posmve but not srgmf' cantly drfferent from zero. Thrs result whtch is consrstent i

s with the Levrathan model mdrcates that t’ne sttmulatrng effect of transfer of the nattonal

7 . 'government 5 revenue to subnatlonal governments (revenue sharrng) srgmficanﬂy neutrahzes the
' 'constrammg influence of the decentrahzed expendmxres financed: through revenue-transfers

VV. , Conelusron 7 R , L .

- Earlier attempts to examme the relatton between fiscal decentrahzatron and govemment
-srze treat fiscal decentralization as the decentrahzatlon of either Iaxmg or spendmg powers '
'_neglechng the mseparablhty of taxrng and spendmg decrsrons whreh makes mterpretauon of the

o results in the context of the model dxfﬁcult The present paper extends the exlstmg hteramre

- argumg that ﬁscal decentralization i isa compos1te constttuttonal actron contammg the two :

'mseparable elements of taxtng and spending decrsrons It then employs an econometnc model to 7
: mvestlgate the effect of fiscal decentralrzahon on the overall size of pubhc sector usmg '
mternauonal cross-country data. , ' S ,
- The emplrrcal results show that (1) the sunultaneous decentralrzahon of the nahonal ,
government’s mxmg and spendmg powers exerts a negatwe and srgmﬁcant influence on the N |
g overall size of pubhc sector; and (ii) revenue shartng with taxmg decisions concentrated in the -
| hands of natlonal government ehmmates the negattve mﬂuence of decentralization of the spendmg ', . :
'7'.power o o , o o
' These ﬁndmgs suggest that the countries pursumg the ob_lectrve of a smaller pubhc sector "
' but _]ust decentralrzmg therr spendmg powers should decemrahze thelr taxmg decrslons as well
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'APPENDIX

The Test R&sults for Homoscedastlclty-H., a,—O
~ t-statistics for o;s'

- Equations: '.

el =gy +Eox,

Je| =aytax

| e* | =o+Eox’; | € | =ogtax’

1977

1987

1977

1987

- 197787

1977-87

- FormA: -

FISDEC

FIS_COL
'GDP_PER

- Form B: ,

[y

FIS_DEC
"FIS_COL.

. GDP_PER
‘Form C: 7

S_DEC

JFSCOL

- /GDPIER

10

: ._'1_031 :

- 039
1.09

041

117

C 126

0.89
0.79

0.1
111
131
079
018
027

k)
118

134

129

0.54

126
0.41

-0.40

113
027

091
.-128
173

087
- 0.67
0.77
063

0.85
a7

057
051
078

059

035

07

098
0.52
102

| 10.67

- 0.63

Com
06
034

078

'058,'

03

125

| Vx"isx the 1977-87 growth rate of -x,

. equation (2.

| e | =absolute values of the OLS estimates of errors -~~~
in equations (1) for 1977 and 1987 | e* | =absolute values of the OLS estimates of errors in -
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Estimation Results Using Instrument

- Variable Technique™

Ind. variables 1977

1987

 FIS.DEC . | 03648
158
FIS.COL 00724
T - 042)
GDP_PER 00214
T @43
 'CONSTANT 02405
o o (5.19)
CF o ss
R os2
AGR 041

02956
(-1.34)

'0 2252 ,

76

. oo0met
@m

0.3175°

531

045

039

 "Lagged FIS_DEC and FIS_COL were used asﬂ'instrument vaciables.

o Slgmficant at 90 rpercent probablhty level, one-tail t&st for .

" FISC_ DEC

» Slgmﬁcant at 95 percent probablhty level

~ Listof countries: -

Argentima Australia . Belgium -

- Chile

Brazil

Finland - ~ France

iIn'c'lia, Ireland - Israel — 

- "Kei;yar | " Luxembourg Malaysia

Norway Paraguay.  Poland

- Spain Sweden . Thailand UK

o G'cr-many,

~ Mexico

- Romania

g Hungéry- N
Tapan
7' ﬁetherlands ,

South Africa .

- us
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