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1 . I ntroduction 
 
Equalizat ion t ransfers from cent ral to sub-cent ral governments are a pervasive 
feature of nearly all systems of mult i- level government . Not  surpr isingly, in 
many federal count r ies, e.g. Canada and Germany, major programs t ransfer 
resources from more wealthy j ur isdict ions to those with relat ively small tax 
bases/ tax revenues. 
The literature ment ions both equity and efficiency reasons for these equalizat ion 
t ransfers. They may be an inst rument  for achieving horizontal equity am ong 
residents of different  regions, that  is, for ensuring that  persons of a given 
income can obtain comparable public services at  comparable tax rates in all 
regions. Equalizat ion m ight  also serve as a stabilizat ion device, insuring regions 
against  adverse idiosyncrat ic shocks with which they may not  be able to cope 
themselves. Finally equalizat ion t ransfers may provide a more “ level playing 
field”  for inter jurisdict ional compet it ion (Oates, 2006) . 
However, equalizat ion schemes may have unintended consequences due to the 
usual moral hazard problems of insurance. 
Rodden et  al. (2003)  point  out  that  the mandated German formula for fiscal 
equalizat ion makes it  clear to the smaller and poorer states that  poor fiscal 
performance will be rewarded with increased t ransfers. This is obviously a recipe 
for underm ining fiscal discipline.  
Oates (2006) refers to a forthcom ing study of Fabio Padovano that  looks at  the 
process of income convergence among regions. He cont rasts the experience of 
the U.S., a count ry with essent ially no fiscal equalizat ion by the federal 
governm ent , with that  of I taly, where there have been large fiscal t ransfers from  
the wealthy North to the South. Padovano finds that  in the U.S. the process of 
income convergence has proceeded expedit iously as econom ic theory would 
predict  with a movement of indust ry and employm ent  to relat ively low-wage 
areas and a consequent  narrowing of inter- regional incom e different ials over  
t ime. This process of income convergence has not  happened in I taly. Padovano 
argues that  this is largely the result  of the t ransfer system which has muted the 
incent ives for the factor movements that  generate convergence. 
Cat toir-Verdonck (2002)  have analysed the incent ive effects of the Belgian 
financial arrangements for the Regions1. Besides a paradox concerning revenues, 
�������������������������������������������������������������
1 Belgium  maintains a twofold federalism, oriented on the one hand towards cultural ( linguist ic)  
Communit ies, on t he other hand to regional or terr itor ial div isions.  The Com munit ies are organized 
on linguist ic lines and are responsible for services pertaining to individuals, such as educat ion, 
culture and health. There are three Comm unit ies, i.e. the Flem ish Community , the French-
speaking Com munity and the German-speaking Com munity. The Regions are organized on 
terr itor ial lines and are responsible for mat ters such as the econom y, agriculture and employm ent . 
There are three Regions, i.e. the Flem ish Region, the Walloon Region, and the Brussels-Capital 
Region. But  Belgium maintains also an asym metric federalism . Flanders preferred the com munity 
opt ion, absorbing the Flem ish Region into the Flem ish-speaking Comm unity. Thus Flanders has 
only one parliament  and one governm ent . The corollary is t hat  deput ies of the Flem ish parliam ent 
who com e from  the Brussels Capital Region cannot  vote on laws concerning regional com petences, 
but  only  on laws concerning comm unity  competences.   I n cont rast , the Walloon Region, the 
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i.e. an inversion of per-capita revenues relat ive to the Regions following the 
implementat ion of equalizat ion, they also found a base tax back problem. The 
vert ical equalizat ion system in conjunct ion with the grant  financing system, 
leads to a poverty t rap for the Regions benefit ing from  equalizat ion. Any 
econom ic catching-up that  increases tax revenues in one of the two Regions 
leads to a loss of the Region’s revenues. 
 
These are som e illust rat ions of the in the literature well-known base tax-back 
problem 2. Fiscal equalizat ion grants will tend to reduce a recipient  government ’s 
marginal cost  of public funds, leading to higher tax rates, excessive spending on 
consumpt ive public services, underprovision of tax base-enhancing expenditures 
such as educat ion and infrast ructure and a biased tax m ix in favour of those 
taxes where its tax base is below the standard tax base (Dahlby, 2001) . For 
fair ly elast ic bases, regions will have an incent ive to set  tax rates too high since 
the revenue loss from  the lower base caused by the high tax rate will be largely 
offset  by increased equalizat ion ent it lements. They will perceive their  marginal 
cost  of public funds to be lower than it  actually is from a social perspect ive. 
The disincent ive associated with base tax-back effects is a classic incent ive 
equity t rade-off.   
 
The purpose of this paper is to analyse the effects of equalizing t ransfers on 
subfederal governm ental behavior in Belgium . We therefore derive the 
sensit ivity of the Regions’ budget  with respect  to a change in Gross Domest ic 
Product  (GDP) . Cat toir-Verdonck (2002)  calculated the budgetary return for the 
Regions of an increase in ( federal)  personal tax revenues. The increase is 
implicit ly assumed to be the result  of an increase in GDP.  Here the exogenous 
variable is a change in regional GDP. Hence we calculate the own and cross 
GDP-elast icity of the Region’s budget . Moreover, we account  for the comm ut ing 
effect . This is relevant  especially for The Brussels Capital Region character ized 
by a considerable divergence between Gross Domest ic and Gross Regional 
Product . Finally, the sensit ivity of own regional taxes to GDP can be taken into 
account . 

Besides an analysis of the incent ive effects of the Belgian financial arrangements 
for the Regions, this paper complements the literature on determ ining the 
degree of fiscal autonom y of subcent ral governments. The OECD (2004)  
proposes a st r ict  set  of cum ulat ive cr iter ia in order to determ ine the degree of 
fiscal autonomy of subcent ral governments. These criter ia include the revenue 
risk that  sub-cent ral governm ents are exposed to, the freedom of use of the 
revenue obtained, the rules and form ulas that  define the dist ribut ion of financial 
revenue, and the inst itut ional decision m echanisms that  define each subcent ral 
governm ent ’s annual share. 
Determ ining the degree of fiscal autonom y of subcent ral governments is useful. 
But  given the m oral hazard problems, the budgetary impact  of subcent ral 
(economic)  policy measures also mat ters. The GDP-elast icity of subcent ral 

����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
Brussels Capital Region and the French-speaking com munit y all have their own parliam ent  and 
government . 
2 There is also a rate tax back problem:  taxes of subcent ral governm ents can affect  the 
parameters of the grant  form ula,  thereby affect ing the size of their grant . 
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revenues indicates whether  the financing system of subcent ral governm ents, ie. 
the degree and kind of fiscal autonomy together with possible vert ical and/ or  
horizontal equalizat ion systems, is well-designed. Therefore, the sensit ivity of 
subcent ral revenues with respect  to econom ic growth complements the 
indicators of fiscal autonomy.  

Sect ion 2 br iefly describes the key features of the Belgian financial arrangements 
for the Regions. I n sect ion 3 the volum e and subst itut ion-effects of a change in a 
Region’s GDP are discussed. Sect ion 4 der ives the GDP-elast icit ies whereas the 
results are given in sect ion 5. Sect ion 6 concludes. 

 

2 . Financing of the Regions 

The federal personal income tax t ransfer  is, besides the own tax revenues, the 
main financing source of the Regions. The federal personal income tax t ransfer is 
a vert ical lump sum payment , defined in 1989 and being t ied to the consumer 
pr ice index and GDP growth. 
Since 1990 the federal personal incom e tax t ransfer is horizontally at t r ibuted to 
the Regions according to each Region’s contr ibut ion to federal personal income 
tax revenues (= the derivat ion principle of taxat ion) .  
Before 1990 the horizontal shares were defined in light  of three ident ically 
weighted criter ia, i.e. populat ion, revenues generated by personal income tax 
and surface area ( the so-called “ three- thirds”  rule) . As compensat ion for the 
change in the horizontal allocative form ula, an equalizat ion grant  has been 
at t r ibuted to the Regions. A Region whose per-capita revenues from  personal 
income tax are lower than the nat ional average receives each year a 11.6 ¼�
indexed t ransfer per inhabitant  per percentage point  difference between the per-
capita revenues from  personal incom e tax and the nat ional average. 
 
The state reform of 2001 has increased tax autonomy of the Regions. For  som e 
specific taxes, the discret ion of defining the tax base and its tariffs were 
t ransferred to the Regions together with the revenues. This was intended to be a 
vert ical budgetary neut ral operat ion.  Given the t ransfers of revenues from  the 
new regional taxes, the federal government  has been compensated by a 
reduct ion in the personal income tax t ransfer granted to the regions, i.e. the so-
called negat ive term . The negat ive term  of each region was defined as the 
average of revenues from  newly t ransferred taxes collected in 1999, 2000 and 
2001 ( the averages were expressed in 2002 prices) . Subsequent ly, the negat ive 
terms have been linked to inflat ion plus 91%  of real GDP growth. An except ion 
to this rule are the Radio-TV licence fees which becam e from  2002 onwards a 
regional instead of a community tax. The personal income tax t ransfers to the 
Regions are reduced by the average amount  of radio-TV fee revenues within 
their  terr itory between 1999 and 2001, expressed in 2002 pr ices but  indexed 
only to inflat ion in subsequent  years. The am ount  recovered by the federal 
governm ent  through this reduct ion in the personal income tax t ransfer is 
t ransferred to the Communit ies. 
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We int roduce the following notat ion in order to describe formally, as in Cat toir-
Verdonck but  taking into account  the state reform  of 2001, the personal income 
tax t ransfer for Region i in year t :  
 

i
tPIT  =  the personal incom e tax revenues of the Region i in year t ,  

 

tPIT =  the personal income tax revenues of Belgium  as a whole in year t ,  

 

tP =   t he overall consumer price index in year t , 
i

tPOP  =   the number of residents in Region i  in year t ,  

tPOP =   total populat ion in year t ,  

tGDP =  gross domest ic product  in year t ,   

tσ  =  the solidarity t ransfer per capita in year t , 

=i
tNT  the negat ive term  for  Region i  in year t ,  

=i
tRTF the radio and television licence fee for Region i  in year t  

The personal income tax t ransfer to Region i in year t , denoted by i
td , now 

equals, depending on whether or  not  the nat ional solidarity measure comes into 
play, 

i
t

i
t

t

i
t

t
i
t RTFNT

PIT
PIT

dd −−⋅=          (1)  

or  

1 100

100 100

i i iPIT PIT POPi i i it t td d NT RTF POPt t t t t tPIT PIT POPt t t
iPITi i itPOP d POP NT RTFt t t t t t tPITt

σ

σ σ

 
 = ⋅ − − + ⋅ − ⋅ ⋅ 
  

 = ⋅ ⋅ + − ⋅ ⋅ ⋅ − −  

             

(1bis)  

We have the following difference equat ions (given the init ial amounts 

1989d , iNT2002 , 2002
iRTF  ) :  
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Besides the personal income tax t ransfer, there is another t ransfer from the 
federal budget  which is t ied to economic growth. Addit ional expenditures 
competences have been t ransferred in 1993 and 2001 to the Regions together  
with the corresponding budget . These budgetary funds are also indexed to the 
consumer pr ice index and GDP. 

Formally the evolut ion over t ime of the Region’s i funds related to the new 
expenditures competences, iAV ,   is given by 

( ) ( )tt
i

t
i

t AVAV γπ +⋅+⋅= − 111            

(2)  

Except  for the expenditures related to the Regions’ supervisory authority for  
local governments (which represent  3%  of the funds related to the new 
expenditures) , the horizontal shares are fixed and independent of economic 
variables. 

Finally, regional taxes represent  the Regions’ other major financing resource. 
Since 2002 the regions have fiscal autonomy ( i.e. disposal of the revenues, 
determ inat ion of the tax base and the rates)  with respect  to 12 taxes. The taxes 
concerned are 1)  the tax on gambling and bet t ing  2)  the tax on automat ic 
amusement  devices 3)  taxes on the opening of dr inking establishments  4)  the 
estate tax and inheritance tax  5)  Radio and television licence fees  6)  the real 
estate tax  7)  regist rat ion fees on real estate t ransfers  8)  mortgage regist rat ion 
fees  9)  dut ies on gifts  10)  road fund tax on autom obiles  11)  vehicle 
regist rat ion fees  and  12)  Eurovignet te.  

The revenues of these taxes am ounted to 7181 m illion ¼� LQ������� i.e. 16%  of 
total Regions’ revenues.  

 
Summarizing, the for  this study relevant  revenues of Region i in year t , denoted 
by i

tR , are its share of the personal income tax revenues t ransferred, the 

addit ional funds because of new expenditure competences and the Region’s own 
tax revenues:  

 

i
t

i
t

i
t

i
t RTAVdR ++=  
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3 . Volum e and subst itut ion e ffects 

 
Similar to GNP, we define Gross Regional Product  (GRP)  as the output  of a 
Region’s factors of product ion, regardless of whether the factors are located 
within the Region’s borders. The GRP can be either larger or smaller than the 
Region’s GDP depending on the number of its cit izens working outside its 
borders and the number of other Region’s cit izens working within its borders. 

A change in a Region’s GDP, iGDP , influences the Region’s revenues,  both by 
volum e and subst itut ion effects. 

There are volum e effects since the personal incom e tax grant  and the grant  for 
‘new’ expenditures competences are indexed to GDP. Moreover, the own tax 
revenues may also be linked to GDP.  

Next   subst itut ion-effects take place when the horizontal dist ribut ion of the 
grants depends on Gross Domest ic Product ,  via its effect  on the Region’s 
personal incom e tax revenues. This is the case for the personal income tax 
t ransfer where the Region’s share is determ ined by its share in (contr ibut ion to)  
the federal personal income tax revenues. Changes in the personal income tax 
revenues in a Region affect  the funds at  the disposal of the other Regions. This 
is an important  horizontal externality in a federat ion comprising only three 
federated ent it ies. 
I n order to determ ine the subst itut ion effects one also has to take into account  
the (net )  commut ing effect . Because of commuters, a change in a Region’s GDP 
may influence another Region’s Gross Regional Product . 

Besides volume and subst itut ion-effects a change in a Region’s GDP affects the 
solidarity t ransfers. These t ransfers are a funct ion of the relat ive divergence of 
the Region’s tax revenues. The comm ut ing effect  has also to be taken into 
account  in order to determ ine the effect  on the solidarity t ransfer.  

 

4 . GDP- elast icit ies 

We now calculate the sensit ivity of a Region’s budget with respect  to its GDP, 
whether or not  the Region receives a solidarity t ransfer.  

For a Region without  solidarity t ransfer the GDP-sensit ivity of the personal 
income tax t ransfer equals :  
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(3)  

The first  two terms of the RHS of equat ion (3)  account  for the volume effect .  The 
first  term  for example measures the impact  of the change in economic growth on 
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the total grant , given the horizontal dist r ibut ion form ula. The last  term  measures 
the impact  for the Region of the change in econom ic growth on the horizontal 
dist ribut ion form ula, given the personal income tax grant  for the Regions. A 
change in a Region’s Gross Domest ic Product  improves its share in the horizontal 
dist ribut ion formula. When correct ing for the spillover effects on the other  
Region’s personal income tax revenues, we get  the net  horizontal dist ribut ion 
effect .  

Remark that  when a Region’s GDP coincides with its Gross Regional Product , 
equat ion (3)  simplifies to:  
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For a Region eligible for a solidarity t ransfer, the GDP-sensit ivity of the personal 
income tax t ransfer is equal to:  
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           (3bis)  

 

The ext ra term  in equat ion (3bis)  compared with equat ion (3)  is the change in 
solidarity t ransfer because of a (net )  change in the relat ive tax revenues of the 
Region. 

When calculat ing the GDP-sensit ivity of the Region’s personal income tax 
t ransfer, we take into account that  the m atch between a Region’s GDP and its 
Gross Regional Product  is not  100%  because of comm uters. Therefore, a change 
in a Region’s GDP may affect  all Gross Regional Products (and hence the 
personal incom e tax revenues of the residents)  in the following way:  
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Besides the personal income tax t ransfer, two other revenue sources are 
sensit ive to GDP-growth, ie. the grant  financing ‘new competences’ and the 
regional taxes. 

 

The GDP-sensit ivity of the ‘new com petences’ grant  equals:  
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We define a Region i ’s GDP-elast icity of own tax revenues as 
i
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Assuming no tax externalit ies , the GDP-sensit ivity of the own tax resources is 
equal to:  
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Using equat ions (3)  [ respect ively (3bis) ] , (4)  and (5)  the sensit ivity of Region i’s 
revenues in year t  with respect  to GDP now  equals:  
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or, in the case the solidarity mechanism is binding:  
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The own GDP-elast icity  of a Region’s budget , 
i
t
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straight forwardly be derived using equat ion (6)  or (6bis) . 
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We can also calculate the cross-GDP-elast icity of a Region’s budget ,  

i
t

j
t

j
t

i
t

R
GDP

GDP
R

⋅
∆

∆
, as a change in a Region’s GDP does not  influence only its own 

revenues but  also the revenues of other Regions (via its effect  on the personal 
income tax t ransfer) .  
 
First , there is a volume effect  since the grant  from  the personal income tax is 
t ied to economic growth.  Secondly, a (horizontal)  subst itut ion effect  is at  work 
because a change in a Region’s GDP affects the horizontal dist ribut ion formula. 
Finally there is an effect  on the solidarity grants.  

Depending on whether the Region receives a solidarity t ransfer , the cross GDP-
sensit ivity of the Region’s revenues equals:  
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(7bis)  

5 . Results 
 
The results are based upon the following assumpt ions. 

First , we assume that  the GRP-elast icity of personal tax incomes,
j

t

j
t

j

j
t

PIT
GRP

GRP
PIT

⋅
∆
∆

, 

equals 1. 

Next , the GDP-elast icity of own tax revenues, 
i

i
RT
GDP

ε , is assumed equal to one or  

zero. 

Finally we use the following ‘input -output  mat rix’ t o take into account  the 
comm uter effect .  

Table 1:  GDP-spillover effects on GRP 

GDP-> GRP Flanders Wallonia Brussels 

Flanders 0,9703 0,0148 0,0149 

Wallonia 0,0192 0,966 0,0149 

Brussels 0,3496 0,1924 0,458 

Source:  NBB, Belgostat  online, figures 2006 
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Tables 2, 3 and 4 show the results for the own and cross-GDP-elast icity of a 
Region’s budget  for an increase in GDP of respect ively Flanders, Wallonia and 

Brussels. The results for 0=
i

i
RT
GDP

ε  are given between brackets. 

The main results are:  
 

i. An economic improvement  in Flanders or Brussels vis-à-vis the other 
Regions benefits the revenues of all Regions 

 
ii. An econom ic catching-up of Wallonia vis-à-vis Flanders and Brussels has a 

negat ive impact  on the revenues of Flanders and of Wallonia if t he GDP 
elast icity of own tax revenues is lim ited. 

 
iii.  The elast icit ies are biased by the horizontal subst itut ion effect  (and the 

equalizat ion grant  effect ) :  t he own GDP-elast icit ies based on the volume 
effect  only are respect ively for Flanders, Wallonia and Brussel 1,38, 0,81 
and 1,72. 

 
 

iv. The effect  on the own tax revenues is necessary to avoid the so-called 
poverty t rap. When the own tax revenues are not  sensit ive with respect  to 
GDP, the  equalizat ion grant  effect  is dominant . 
 

v. The Federal Government is the biggest  winner when econom ic act ivity 
increases at  the regional level.  

 
This situat ion ar ises, first  and forem ost , because there is no sharing of tax 
revenues as such. The federal government  returns only part  of the 
increase in tax revenues when the lumpsum grants are t ied to economic 
growth. Next , if the increase of tax revenues occurs in a Region benefit ing 
from  the nat ional solidarity measure, the net  solidarity t ransfers to the 
Regions dim inish. 

 
 

 
Table  2 : Budgetary effects of a ¼���- change in Gross Dom estic Product  

in Flanders ( Figures 2 0 0 7 )  

 Budget Flanders Budget  Wallonia Budget  Brussels 

Total effect  ( in ¼� 4,06   (2,76) 1,39 0,38 

Volume effect  of 

increase in GDP 

( in ¼� 

1,3 0,84 0,21 
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(horizontal)  

Subst itut ion effect  

( in ¼� 

1,45 -1,1 -0,35 

Equalizat ion Grant  

Effect   ( in ¼� 
0 1,67 0,52 

Effect  on regional 

taxes ( in ¼� 1,3 (0)  0 0 

GDP-elast icity 

(own/ cross)  

1,36 (0,93)  0,77 0,93 

Source:  own calculat ions 

Table 3 : Budgetary effects of a ¼���- change in Gross Dom estic Product  

in W allonia  

 Budget Flanders Budget  Wallonia Budget  Brussels 

Total effect  ( in ¼� -0,9 - 0 ,3 1  ( - 0 ,9 6 )  0,39 

Volume effect  of 

increase in GDP 

( in ¼� 1,87 

 

0,61 

0,21 

Subst itut ion effect  

( in ¼� -2,77 3,14 -0,37 

Equalizat ion Grant  

Effect   ( in ¼� 0 - 4 ,7 1  0,55 

Effect  on regional 

taxes ( in ¼� 0 0,65 (0)  0 

GDP-elast icity 

(own/ cross)   

-0,125 

 

 

- 0 ,0 7  ( - 0 ,2 2 )  0,391 

Source:  own calculat ions 
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Table 4 : Budgetary effects of a ¼���- change in Gross Dom estic Product  

in Brussels 

 Budget Flanders Budget  Wallonia Budget  Brussels 

Total effect  ( in ¼� 1,34 0,84 0 ,2   ( - 0 ,2 )  

Volume effect  of 

increase in GDP 

( in ¼� 1,87 0,84 

 

0,09 

Subst itut ion effect  

( in ¼� -0,53 -0,01 

 

0,53 

Equalizat ion Grant  

Effect   ( in ¼� 0 0,01 

 

- 0 ,8  

Effect  on regional 

taxes ( in ¼� 0 0 0,37 (0)  

GDP-elast icity 

(own/ cross)  0,15 0,154 

 

0 ,3 7  ( - 0 ,2 1 5 )  

Source:  own calculat ions 

5 . Conclusions 
 
Fiscal autonom y is part  of the inst it ut ional arrangem ent  – such as responsibilit y 
and revenue assignm ent  -  in which the different  levels of government  operate. A 
common way to compare and assess fiscal autonomy is the extent  to which 
resources and responsibilit ies are under the cont rol of local and regional 
governm ents (see OECD) . These so-called decent ralizat ion rat ios can give a first  
impression of how much power subcent ral governments enjoy. With a st rict  set  
of cr iter ia, these indicators t ry to capture the complexity and m ult idimensionality 
of fiscal arrangem ents. Fiscal arrangements in federal states may be complex 
and mult idimensional provided the incent ives for the governm ents involved are 
right . They m ust  not  encourage poor econom ic pract ices. The GDP-elast icity of 
subcent ral governm ent ’s revenues indicates whether the fiscal arrangem ents 
give the proper incent ives. 
As the Belgian example shows, f iscal arrangements with no tax sharing and 
regional taxes loosely related to econom ic growth, can have adverse incent ive 
effects. Regions with relat ively bet ter econom ic performances dispose at  the end 
of the day of less revenues. 
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Het  spoor A2 ‘Toekomstscenario’s voor  de Vlaamse begrot ing en Fiscaliteit ’ 

wordt  uitgevoerd aan de KULEUVEN. De paper ‘The incent ive effects of the 

Belgian Financial Arrangem ents For The Regions’  analyseert  de effecten van het  

huidig financier ingsmechanisme van de Gewesten op het  gedrag van de 

gewestelij ke overheden. Concreet  wordt  de gevoeligheid van het  regionaal 

budget m et  bet rekking tot  een verandering in het  bruto geografisch product  

(BGP)  berekend.  
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