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EU Regional Palicy:
Vertical Fiscal Externalitiesand Matching Grants

Abstract
Although decison processes a the EU leve are highly complex and often require unanimity,
explicit Sde payments among member states are unknown. However, logrolling and redistribu-
tive policies are subgtitutes. This paper considers the EU regiona policy as a subgtitute for
explicit Sde payments and asks — from a normative and a positive point of view —why match-
ing grants ingtead of unconditiona grants are used dthough at first Sght regiond policy is a
national and not a union-wide task. It argues that the EU system of own resources crestes
pogitive verticd fiscd externdities. Hence, matching grants are part of an efficient grant system

and, in so far as bargaining in EU bodies is efficient, matching grants are the naturd outcome.

Keywor ds: European economics, regiond policy, intergovernmenta grants, Sde payments,
verticd fisca externdities
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1 Introduction

Since the mid 1970s regiond policy has existed a the EU community level. Today, roughly
one third of the EU budget is devoted to structurd measures. The regiond policy’s man
objective isto redistribute among regions and countries. Obvioudy, there is an equity argument
for community action in favour of week economic regions. Furthermore, in the presence of
externdities even efficiency might require intergovernmental grants from the community to
member states. However, looking at the history of the regiona policy, it becomes clear that the
funds system in regiond policy is mainly an instrument for Side payments among member states
that are linked to mayor changes in the European Union (see Badwin et ., 1997; Heinemann,
1999). The first and largest fund in regiond policy, the European Regiond Development Fund,
was created in 1975 when the United Kingdom, Denmark and Ireland became members of
the European Union (see Nevin, 1990). When in 1986 Spain and Portugd joined the Euro-
pean Union, the community assumed the competence for its own regiond policy with the
Single European Act. The ratification was accompanied by a doubling of the structural spend-
ing. In 1993 the cohesion fund which benefits Ireland and the southern countries was estab-
lished in order to enable these countries to meet the Maastricht criteria (see Tondl, 2001).
Without the money from the cohesion fund the southern countries were not willing to approve
the monetary union and the northern enlargement in 1995. Hence, the regiona policy — and
even the Common Agriculture Policy — can be consdered as a complex system of side pay-
ments. Side payments are indispensable to make the decison bodies a the community level
work — in particular if unanimity is required — and to achieve Pareto-improvements in a com-
plex system such as the EU (Bird, 1967).

Instead of just giving money to the member dtates, the structura funds co-finance pol-
icy measures by the member states according to common rules laid down by the EU authori-
ties. For ingtance, the poorer member countries receive 85 per cent of project costs from the
cohesion fund. Hence, the funds system makes use of matching grants instead of unconditional
grants. However, it is wel known from the basic theory of intergovernmenta grants thet the
upper level of government should not distort the decisons at the lower level of government

when the am is Smply one of redistribution of resources from the upper to the lower leve.
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Only in the presence of externdities is a matching grant superior to an unconditiond grant.
Indeed, the EU competence in regiond policy isusudly justified by a hint towards externdities.
Under objective one, for instance, EU regiond policy focuses on economic and environmenta
infrastructure. However, there is alot of anecdota evidence that cross country externa effects
are not very large. In the cohesion countries the EU has funded a tremendous improvement of
the public road network with reference to Trans European Networks, athough the externa
impact of a new road, for example in the south of Spain, on other member atesis clearly not
large enough to cal for a 85 per cent matching rate. Apart from technologica externdities, the
public choice gpproach offers severd dternative explanations for the preference for matching
grants. Politicians and bureaucrats a the community level have more power with matching
grants. Some countries are lacking in efficient and non corrupt inditutions to manage regiond
policy effectively. The EU regiond policy is a superior subgtitute for a missing efficient nationd
adminigration.

This paper congders the EU regiond policy as a subgtitute for explicit Sde payments
and offers another explanation — from a normative and a podtive point of view — of why
matching grants instead of unconditional grants are used. It focuses on vertica fiscd external-
ities crested by the EU system of own resources. The budget of the EU is mainly financed
from four sources. custom duties levied on products from third countries, levies on the produc-
tion of sugar, VAT-based own resources and GNP-based own resources. The last two
sources account for roughly three-quarters of the EU budget. The VAT-based own resources
are shares of ther VAT revenues that the member states pay to the European Union. The
uniform rate gpplied to national VAT bases is determined by the community. The GNP-based
own resources are contributions of the member states to the European Union where a uniform
contribution rate is applied to the GNP. The amount of the GNP resource needed is deter-
mined as aresdua revenue in order to make up for the difference between total expenditure
and the sum of dl other revenues. This paper analyses the repercussons of the regiond policy
on the VAT-based and GNP based own resources.

Regiond policy generates a postive vertica fiscal externdity in such a EU revenue

system. When public infrastructure raises productivity, it also increases the payments of the
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member gate to the EU since contributions are (partidly) determined by the gross nationd
product. Hence, through the EU budget other member states dso benefit from nationd or loca
public infragtructure. It is shown that due to these fiscd externdlities efficiency requires match-
ing grants. This result confirms the andlysis by Dahlby (1996) and Boadway and Keen (1996)
who have shown in somewhat different modds that in the presence of verticd fiscd external-
ities verticd transfers are necessary. Furthermore, this paper stresses the strength of the politi-
ca process in the EU. Arguing that government representatives in EU bodies take the impact
of intergovernmenta grants on locd or nationa authorities into account, it is shown that EU
regional policy will make use of matching grants if regiona policy is redly a subgtitute for
explicit Sde payments. In a different setting, Boadway and Keen (1996) have dready shown
that the upper level of government as a first mover determines the verticd transfer so as to
achieve éficiency. In line with their andlyds, it is shown here that efficient matching grants will
be the outcome of an unbiasad bargaining process a the EU community level provided thet the
EU movesfirg.

The paper is organised as follows. The model and the results are derived in section
two, section three gives arough estimate of the empirica importance of the effects, and section

four concludes.

2 Themodd

The modd is a two-period modd which anadlyses a union consisting of two countries. One
country is a receiver of resources, the other country, indicated by an asterisk, is a net payer.
The two countries play a smple three-stage game. At the first stage, they decide co-
operatively on the size of unconditiond grants and on a matching grant rete, i.e. a rate by
which the union co-finances public infrastructure in the receiver country. At the second stage,
the recelver country decides how much national resources are devoted to public infrastructure
given the matching grant rate. At the third stage, savings, investment, production and con-

sumption take place in both countries.
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The andlyss garts with the third stage. For smplicity, gross income per capita in the
net-payer country in both periods is not endogenously determined: y;* and y.*." The popula-
tion is homogeneous in each country. The populaion Sze is congant in both countries and
denoted by L and L*, respectively. Since income and population in the net-payer country are
fixed, the following andlysis of the third stage focuses on the receiver country. The factors of
production in that country are labour, capital and public infrastructure. Labour isinternationaly
immobile and each individud supplies indagticaly exactly one unit of Iabour. Capitd, denoted
by K, is internationally mobile. Compared with the rest of the world the union is smdl, o
capital earns the constant world interest rate r. Public infrastructure isindicated by G. Produc-
tion takes place according to a linearly homogeneous production function with positive but
decreasing margind products. F(L, K, G) = L f(k, g), where the per-capita variables are
denoted by lower-case variables. Public infrastructure and capita are complementary: Fye =
fiy/L > 0.2 Public infrastructure is rival but free of charge. The depreciation rates of capital and
public infrastructure are zero. The wage rate in period i is denoted by w;. Then, the aggregate
profitin periodi, i =1, 2,is

P, =F(LK;,G)- wlL, - rK;.

Profit maximisation leedsto F, (L, K,,G,)=r and F_(L,K;,G )= w . Hence, the aggregate
profit P, = F;(L,K,,G,)G, is drictly podtive. It is assumed that the number of (identical)
firmsin the country is exogenous. Furthermore, the firms are domesticaly owned and property
rights are equdly distributed among the population. Capitd in period one is, for the sake of
concreteness, dso domestically owned. Using the first—order conditions with respect to capital
and labour and taking into account that the wage rate changes to adapt labour demand to
labour supply, the impact of an increase in the quantity of public infrastructure on capital can
be derived as dK; /dG, =dk, /dg, =- f,, /f, >0.

! To endogenise income of the net-payer country is a simple exercise, but does not provide additional

insight.

2 Partial derivatives areindicated by subscripts.
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A household's income consists of Iabour income, a profit share and capital income. In
each period income is used for consumption, savings and, by assumption, VAT taxation. Asa

result, within the two-period framework the budget congtraints are

(A+d)c, =P, /L+w - s+(@+r)k,,
(A+d)c, =P, /L+w, +(1+r)s,

where s denotes gross savingsin period 1, ¢; is consumption in period i and d is the uniform
VAT tax rate in both periods. The household derives utility from private consumption and a
union public good P; in each period i, with P; > 0: u(c,, ¢, P1, P2), where u is a Strictly quas-

concave utility function. For the ease of expogtion we assume the utility function to exhibit
additive separability. Hence, cross derivatives of the utility function are zero, especidly
U, = U, = 0. By thechoice of savings s the household maximises u(cs, ¢z, P1, P2) subject
to the two budget condraints, taking the wage rates, the interest rate, profits and union public
good quantities as given. At the household optimum the margind rate of subtitution U, / ue,

equals the price of period-one consumption 1 + r. The indirect utility function can be written

asV(y, r, Py, P,), wherey is the present value of income net of taxes:

y=P,/L+w +(L+r)k, - dC1+(P2/|-+W2' dcz)/(1+r)'

The government of the receiver country invests in public infrastructure g, - g, and con
tributes to the union budget in two ways. The union receives a share of the VAT tax revenues
of the member states and it obtains contributions from the member states. We reproduce the
EU procedure of baancing the budget by assuming the following in the model. The VAT tax
share is determined exogenoudy at arate t/d, where t isfixed o that O0<t/d <1. The
contributions are defined in terms of gross domestic product.®> The contribution rates are
determined endogenoudly in order to fill up the gap in the union’s budget between expenditure
and VAT share. That is, the recaiver country pays as VAT tax share tc, and contributes

t.Lf (k;,0;) inperiod i, where t; denotes the contribution rate in period i. From the union’'s

®  Since the international economic transactions are modeled only rudimentary, defining contributions in

terms of gross domestic product fits best. However, the analysis would not be changed substantially if

contributions were defined in terms of gross national product.
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budget the country receives per capita an unconditiond grant z in period 1 and a conditiona
grant a (92 - gl) . Furthermore, the government levies VAT taxes within the country and runs,
possibly, a debt. However, at period 2, debt is redeemed. Therefore, in per-capita terms the

government budget congraintsin the receiver country are

gl+dcl +z+a(92 - gl)+d :tlf(kligl)+t(:l+92’
g, +dc, =t f(k,,g,)+tc, +(1+r)d,

where d denotes public debt per capita.

The country as awhole potentialy borrows from the rest of the world, but foreign debt
is redeemed in period two. Indicating per-capitaforeign debt by b, the capitd market equilib-
rium condition in per-capitatermsis
k,+d =s+b.

Hence, from the household-budget congraints, the government budget constraints and

the capital-market equilibrium, the resource condraints in the receiver country in per-capita

terms can be derived as

(1+t)C1 = (1' tl)f (kligl)_ (1' a)(gz - 91)+ z+b- (kz b k1)1 (1)
(1+t)C2 = (1' t 2)f (k21 92)+ kz +0,- (1+ r)b-

The union finances with the VAT tax shares and the contributions of the member states
unconditional and conditiona grants to the receiver country and public consumption goods,
which are non-riva a the union leve. The union is excluded from getting into debt by congtitu-
tiona congraints. The union’'s budget condraints are given by:
taLf (ki g) +L* yi*) +t(le + L e %)= R+ La(g, - @) +2)
to(Lf Ky, 95) +L* ¥, *)+t(Lc, +L*c, *)=P,

The public good quantities and the VAT shares are exogenous, but by adjustments of

the contribution rates, which are the same for both countries, the union’s budget is baanced in

every period. Taking into account the resource congraints (1) weyield:
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_P+Llalg,- 9;)+2)-q(LR +L* R *)

t,= P,-q(LR, +L*R,*)
(- a)(Lf (ke 00) +L* y, %)

a (1' Q)(I—f (k2,95)+L*y, *)’

and t

where q ° t/(1+t) isthe gross VAT tax rateand R, and R, are defined as:
Rlzf(kl’gl)_(l_a)(QZ_ gl)+2+b' (kz' kl) and

R, = f(k,,0,)+k,+9,- A+r)b

The next gtep is to andyse the second stage, where the receiver country decides on
public infragtructure. It is assumed that the government maximises the welfare of the represen
tative consumer v(y, r,R,P, ) . Taking the budget condraints of households and the govern-
ment, the capitd market equilibrium condition and the budget condraints of the union into
account, the government smply maximises the present vaue of the consumer’s net income,

i.e, it solves

Max y, where
92

y=(- )1 0,0) 10 1) kg )
- qgl' t 1)f(k1' gl)' (kz - k1)+ Z- (1' a)(gz - gl)+%[(l- t 2)f (k2’92)+ kz + gz]g

+i+g,vz+alg,- 0.)- T~k + ;)
andt, and t, are defined as given above. Insarting al the budget condtraints, the present value
of consumer’s net income s, in present value per capita terms, the sum of domestic output net
of contributions to the union minus the VAT tax shares to the union plus the endowment at the
beginning of private capitd and public infrastructure plus unconditiona and conditiond grants
minus the loss due to the postponement of consumption of private capital and public infra-

dtructure.
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The optimisation problem is so Smple because the nationd government just provides
public infrastructure, the only nationd tax is VAT, the interest rate is exogenoudy determined
by the world capitd market and the union public good quantities are dso exogenous. There-
fore, the present value of net income is the Sngle argument of the indirect utility function which
the government can change. Furthermore, indirect utility is gtrictly monotonicaly increasing in

net incomey. Hence, argmax v(y(gz), r, Pl,PZ) = argmax y(gz).

An interior solution of the government’ s optimisation problem is characterised by*

dy _1-a€ 4 )2l pop K at, dt,u
dgz - +r g(l t2)fg r +a(1+r) tzr dgz (1+r)f(k1,gl)dgz f(kz’QZ)dQZH
with
dt, L e o
= - —+ 1-a )

do, (1- q)(Lf(k,gy)+L*y; %) qg 9 ( )%
and
dt, L
dg, (- g)(Lf(k, 9,)+L*y,*)

€ &p , dk, dk =

&6 1,2 f2. 2 41- )g (4)

é g ‘ dg, g dg, (

In generd, the government does not invest in public infrastructure up to the point
where the margind product of public infrestructure F, =f is equa to the interest rate.
Therefore, the margind products of private and public capital may not be equaised. From an
international point of view, the dlocation of resources is not dways firs-best efficient. Fur-

thermore, if the government neglected the impact of public infrastructure on the contribution

*  fisan abbreviation for f(k;, g).
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rates via grants and the gross domestic product in period two, it would equdise the margina
product of public infrastructure net of contributions (1- t 2) fg2 with the interest rate minus the
value of the condiitional grant per unit in the second period r - a (1+r) minus the impact on
contributions via the change in private capitd t ,r dk, /dg, . Compared with the internationdly
fird-best efficient level of public infrasiructure, overprovison as well as underprovison is
possible. If the receiver country did not contribute to the union’s budget, i.e,, if t, °© O(° tl),
the grant would clearly cause overprovison.

If, however, the government takes the change in the contribution rates into account,
additional ambiguity comes into play. In the firgt period additiond investment in public infra-
gructure incresses the union’s expenditure and, if dk,/dg, >db/ dg,, decreases the VAT
tax base. Therefore, the contribution rate in the first period tends to rise. But in the second
period, under the same condition, investment in public infrastructure decreases the contribution

rate due to the increase in gross domestic product and an increase of the VAT tax base.

Proposition 1 (Underprovison of public infrastructure). Compared with the first-best
rule the receiver country undersupplies public infrastructure if the country does not

receive a conditional grant (a = 0).

Proof. See Appendix A. O

The intuition for this result is that via the contribution to the union’s budget in the sec-
ond period the receiver country let the union have part of the benefits of investment in public
infrediructure. This pogtive verticd externdity implies an inefficient underinvestment in infra-

dructure.

Now, the first stage of the game has to be andlysed. At this stage, receiver country and
net-payer country take the behaviour of the receiver country’s government into account. A
gtuation is congdered where the members of the union have to decide unanimoudy on some
particular project (for example, a change in the rules of the union). By assumption, only the
net-payer country benefits from a podtive vote, while the receiver country is harmed. The

government of the receiver country is willing to consent to the project if the population
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achieves a minimum utility leve V. It is the affair of the net-payer country’s government to
determine the composition of grants. However, given the gpprova of the receiver country, the
net-payer country’s government wants to minimise its payments to the union’s budget in pres-

ent value terms. Hence, the government of this country solves

L ee  R*6 oY v
Min L gqgh +1+“.3+(1 q)§1y1 2 %s.t. v(yl@,z),r,P,P)3 V.

Here, it is assumed that the government of the net-payer country also act's in the nationa

interest. In the following andys's, the dua problem

é R,* 0 t,y,*ou =
Maxv(y@,z)r,P,P,) st. L* *r—2 2+ (1- *4 222 =T 5
laxv(yl@,2)r. P, P,) glgF% L) AL i (5)
isconsidered, where T is an adequatdly adjusted payment in present value terms. The entire
problem of the three-stage game has a smple solution, which is stated by the following propo-

gtion.

Proposition 2 (Efficiency). The government of the net-payer country determines uncon-
ditional grants and the matching grant rate at the first-stage of the three-stage game
such that the government of the receiver country will invest up to the point at which the

marginal product of public infrastructureis equal to the world interest rate.

Proof. See Appendix B. O

As aresult of the multi-stage decison process, the dlocation of resources is first-best
efficdent from an internationa efficiency point of view. The reasons for this result are twofold.
Firgt, the government of the net-payer country actualy maximises internationd welfare instead
of just national welfare at the first stage of the game since it has to concede the receiver coun

try a paticular utility level. The bargaining Stuation at this stage of the game ensures efficiency.

® |If the solution were a corner solution, the results would slightly change. Some efficiency losses are

possible.
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Second, the actors are foresghted as they take the adjustment at the following stages of the

game into account.

Propostion 3 (Optimum matching grant). The optimum matching grant rateis

Qo Ee dk, §eu +(1 q)L*y1 Oy, *
1+r dg, Lf? + L Y, * gyl

>0. 6)

Proof. Insarting fg2 =r in (A3) in the gopendix and solving for a yields the propostion
immediately. O

From an internationd efficiency point of view, the union’s policy should rely (partidly)
on conditiond grants. The decision of the receiver country should be distorted through condi-
tiona grants, snce the benefits of public infrastructure go in part to the net-payer country via
the gross-domestic-product based contributions to the union. Hence, the conditional grant
sarves as a fiscd “Pigouvian” subgdy that interndises the postive vertica fisca externdity of
the contributions to the union budget.

The formula of the optimum grant rate reveds tha the verticd fisca externdity and,

therefore, the optimum matching grant rete is higher, the higher the contribution rate t , or the
margind impact of infrastructure on capitd dk, /dg, is. Furthermore, the effect rises if the

growth rate of per-capita GDP or the population of the net payer country increases or of the
net receiver country decreases. Now the policy of the EU isto lower the VAT share paid by
member statesto the EU. If q decreases the impact on the externdity and the matching rate is
ambiguous. According to the partial derivation of a from (6) the fiscd externdity diminishes if
the GDP growth rate of the net payer country is higher than that of the net recelver country

and viceversa
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* 2
ﬂ_a£(3)0 §] Lg(s f_
T

Y, f

In fact, as we will see in the next section the net receiver countries in the EU15 grow fagter
than the net payer countries in the last years. Hence, the EU policy of extending the GNP-
related contributions and reducing the VAT share of the member states implies an increasing
verticd fiscd externdity which in turn calsfor higher matching ratesin regiond policy.

3 Themagnitude of the vertical fiscal externality

How large is this pogtive verticd fiscd externdity of public infrastructure? We can messure
the externa effect by caculating the value of the expression on the right hand side of (6).

We compute the effect for different vaues of contribution rates and VAT shareratesin
the years 2001 and 2002. This is because in the Agenda 2000 negotiations the member states
of the EU agreed on mgor changes with regard to the revenue side of the EU budget as a
result of which the VAT tax share was determined to fall and the contribution rate to rise. In
consequence, the uniform VAT rate t° applied to the VAT base of member states has been
reduced from 0.75 per cent in 2001 to 0.53 per cent in 2002. The contribution rate on GNP

has increased endogenously from 0.4 per cent in 2001 to 0.5 per cent in 2002”.

® The uniform ratet applied to the VAT bases of the member statesis calculated by subtracting a so-called
“frozen” rate from the negotiated maximum rate (2001: 1 per cent; 2002: 0.75 per cent). The frozen rateis
a correction term for concessions to the United Kingdom and reduced contributions of Germany, the
Netherlands, Austria and Sweden to this concession. The contribution rate t, on the GNP of the
member states results endogenously as the share of the GNP resource needed to make up for the dif-
ference between total expenditure and the sum of al other revenue. For details of the calculation see
the Council Decision of 29 September 2000 on the system of the European Communities own -
sources (2000/597/EC, Euratom)

" See EU Financial report 2001, p.26 and EU Financial report 2002, p.19.
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In afirst step of the caculation the net payer and the net receiver country are assumed
to have the same size of population and GDP per capita: L = L*, f' = y*,i =12. Then the
expression in (6) of the verticd fiscd externdity (VFE) reducesto:

ok, 6
dg, o

VFE=t, —gl

This expression can be easly interpreted. Infrastructure affects GDP and, hence, con+
tribution payments to the EU in two ways. firg directly and second via its complementarity
with private capital. Thus the vertica fiscal externdity increases with the contribution rate, the

direct effect (f, =r ), and the indirect effect fzgk

2

For measuring the red effect of infrastructure on GDP we have to take into account
that infrastructure has a long-term effect of severd decades and not only for two periods
(years) asin our modd. Although the contribution rate t  can be expected to increase over the
next years according to the announced EU policy which would imply an even higher vertica
fiscd externdity, we assume that the contribution rate, the direct and the indirect effect of
infrastructure remain the same for the next decades. For n years the vertica fiscd externdity

can be measured by the following expresson:

dk, 0 & 1

VFE =t &1 g
8 o, 5 e W)

We congder the infrastructure effect over atime horizon of n = 50 years and we proj-

ect ared interest rate r of 4 per cent. We estimate the margina impact of an increasein public
infrastructure  on  capitd  on bass of a Cobb-Douglas production function:

F(K,,L,G,)= K] xG® x**"9  Hence, dk,/dg, =-gk, /(b - 1)g,.
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At afirgt guess we would expect that the impact of public infrastructure like roads and
highways (about 50 per cent of the public infrastructure in Germany), bridges and railways,
water and sewer systems, dikes and ports, airports etc., is not negligible. However, thereisa
large empiricd literature measuring the productivity of public infrastructure which is far from
unanimity?. Aschauer (1989) set off the debate by estimating with US data the output easticity
of infrastructure on the nationa level at about 0.39. Other studies at that time estimated a
amilar high productivity of public infrastructure (Munndl, 1990a with 0.34; Holz-Eakin, 1988
with 0.39). These reaults were chalenged by some authors who questioned the approach of
Aschauer and others and found the dadticity too high to be plaushble (eg. Tatom, 1991).
Especidly public capitd on the regiond level was found to have a sgnificantly lower output
eadticity (Duffy-Deno and Eberts, 1989: 0.08; GarciaMila and McGuire, 1992: 0.05; Sdtz,
1995: 0.08-0.19). However, recent sudies have confirmed the rather high effect of infra-
gructure on GDP. With Canadian data Wylie (1996) estimated an output eadticity of infra-
sructure capital as high as 0.52. Fernad (1999) measured the dagticity of roads, the largest
component of US infrastructure, at about 0.35. On bass of German data from the manufac-
turing sector Stephan (2001) estimated output eadticities of infrastructure in the range between
0.42 to 0.65. As a consequence of this debate we assume the following output eadticities:
b =0.25,g = 0.40.

The ratio of private to public capitd, k,/g,, was in Germany between 1970 and

1995 in the range of 1.17 to 0.81 (Stephan, 2001). Finding Smilar ratiosin the US (Morrison
and Schwartz, 1996) we assume aratio of unity. Now we can caculate that in this benchmark

case the vertica fiscd externality amounts to 0.527 per cent in 2001 and 0.672 per cent in

® A survey until 1992 is provided by Munnell (1992).
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2002. Expecting that the GNP-contribution rate will rise further a the same pace the externd
effect can be assumed to reach avaue around 1 per cent.

Now dropping the assumption of equa population and GDP size of the net payer and
the net receiver countries we compare the economic area of al EU15 net payer countries in
the relevant period with the economic area of al net receiver countries. The net payer cou
tries’ combined had a GNP per capita of Euro 24192 in 2000, Euro 24933 in 2001, and Euro
25693 in 2002. The net receiver countries™ comprised a GNP per capita of Euro 14880 in
2000, Euro 15964 in 2001, and Euro 16812 in 2002". Hence, the growth rate of the eco-
nomic area of the net recaver countries was in both years higher than the growth rate of the
net payer countries. Our result do not change significantly. In 2001 the verticd fiscd externdity

was 0.524 per cent and in 2002 it was 0.668 per cent.

4 Conclusion

This paper condgders the EU regiond policy as a subdtitute for explicit Sde payments and
asked — from a normétive and a poditive point of view —why matching grants instead of u-
conditiond grants are used. The message of the paper is twofold.

Firg, theoreticdly we identify a postive verticd fiscal externdity of public infrastruc-
ture which is generated by the EU revenue system of own resources. If a region invests in
infrastructure the repercussions of its higher GNP-related (GDP-rdated) contributions to the
EU facilitating the duty of EU-payments from other member states are not taken into account.

Neglecting this wdfare effect on other regions a jurisdiction provides an inefficiently low e

° Austria, Belgium, Denmark, Germany, Finland, France, Italy, Luxembourg, the Netherlands, Sweden, and
the United Kingdom.

1% Greece, Spain, Ireland, and Portugal.

! Source: Eurostat, Statistics in focus, Economy and finance, Theme 2, 1/2002, 53/2002, 56/2003. For the
population data see Eurostat, Statistics in focus, Population and socia conditions, Theme 3, 16/2000,
19/2001, 25/2002.



- 16 -

dowment of infrastructure. Therefore, we can offer a judtification why the EU regiond policy
employs matching grants in order to support the regiond investment in infrastructure: metching
grants are part of an efficient grant system. Based on the assumption that governments at the
EU community level move before nationd or loca governments execute regiond policy, the
paper shows that matching grants are indeed a part of the EU system if grants under the label
of regiond policy are a subdtitute for explicit Sde payments governments and in o far as
bargaining in EU bodies is efficient. Hence, a pure sysem of unconditiond grants in the EU is
neither efficient nor the outcome of political processes.

Second, according to a rough estimate the vertical fiscal externality seems to be of a
quite smdl sze. Thus, matching grant rates in the magnitude of 85 per cent as are granted by
the coheson funds would be far beyond the efficient maiching grant rate if only the vertica
fiscd externdity were to be internaised. Other reasons for the steering mechanism of matching
grants like technologica externdities or the interests of EU bureaucrats and paliticians &t the
community level have to be added in order to totaly explain the high matching grants.
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Appendix

A: Proof of Proposition 1
dt, gt
dg, dg,

R e 0 R T s T
dgz 1+I'| Lf(kz’gz)"'l—*yz*ﬂ Lf(kllgl)"'l—*yl*ﬂ

Pe) k o) L*y * L*y*
O FL O P Nl PO s T S
£ g, T Vi, g) Ly, [F(kugy) + L7y, *

Proof. Insarting from equations (3) and (4) in the first-order condition (2) yidds

|-O:

Cdk, B Lry,* ) L*y,* dl

R X
dg, g, mLf(k,, Q) +L*y,* Lf(k,8)+L*y,* g

Now we determine the impact of public infrastructure on foreign debt db/dg, . Applying the
implicit function theorem to the consumer’s first-order condition, u - (1+ r)u% =0, yidds that

the response of foreign debt to changes in infrastructure is positive:

do _ 1

dg, ! HAl-q)L*y *+LE (k9. 0, 1+r2&€1 q)L* Y * +Lf (K3, ,) 0
“E Uugriryr 2 e oy

dk, 6 dk, 6O
XN L 1.

i
v
>%.u 29 dgzﬁj
i aq € Lf(k1,91)+|-* yl* N
- ;
QLf(k, )aafzdkz"‘f +£+1— +({L-g)L*y,* dl t, f2dk f23+%+
2 2gk d > g o d
+u (1+r)g 9. o g 49,
R (0o ) 7Ly,
¢
e
A2
>0 (A2)
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If we insert the foreign debt response (A2) in the first-order condition (A1) and solve for  f gz we

yidd
dk, 6
Lf(k,,g,)+(L- q)L* y, * Q1+t , T2 2
, _ 2 2 ( ) 2 g 2 dg2g
’ Lf (kz’gz)"'(l'Q)L*yz*(l'tz)
L*y,* Lf (K, ,) +(1- )L™y, *
-all+r)1- q) 1 % 292 2 A3
aerk Vi) + 8- 907y, Tl o)+ (- qlr y, 0 1,) )
For a =0, (A3) implies 1‘92 > r which yields the propostion. O

B: Proof of proposition 2:
Proof. The firs-order condition of the net-payer country for an interior solution at the first sageis

oWl ydzg_ ”

da ‘ﬂyg‘ﬂa zda g

The revenue condraint in (5) determines the unconditiond grant z as a function of the matching

grant rate a.:

17, 17 1o,
dz_ fa fg, fa
da T, T, *9

iz Y9, 1z

where the left-hand side of the revenue constraint is defined as T(g,(a,z).a,z) and 1g,/Ta
and Yg,/Mz result from the first-order condition of the second stage: dy/dg, =0. Since
Ty/%a = (g, - 9,)fy/fz) and TT/fa =(g, - 9,)T/1z and using (A5), condiition (A4) can

be written as

é O T U
(. )10 1:0MT ¢

av _Wviyee fz_ fa oflg, H: 0 (AB)
da fyfzé T TTfe, 0
& Tz 99, Tz d

The partid derivativeof T(g,(a, z),a, z) with respect to g,,using dy/ dg, = 0, isgiven by:
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fZ-r)L
ﬂT - ( g r) ) (A7)
19, 1+r
Inserting (A7) together with IT/9z= L fly/11z in (A6) yidds
é ﬂgz ( ﬂgz u
¢ 19 (g,- )10
3—;%%&;-&2 e — % G=0 (A8)
é Y (f2- ) =20
Since fv/fly >0 and
ﬂy (1_ q)yl* L*(f2L+(1_ q)yZ* L*)(ucc +(1+r)2uc2cz)

A — 1C1 >0
iz (sz Y, *L *XflL + (1' q)yl * L*)uclcl + (1+ r)z(flL Y * L*)(le- + (1' q)yz * L*)uczcz

it remainsto be shown that the numerator in the squared brackets of condition (A8) is not zero. In

that case (A8) reved s that the net payer country chooses the grants efficiently (f 92 = r) .

Usng dy/dg, =0 the numerator can be written as:

19, o\ Jg,
0o (9, - 9,) .
é 1%b b U
LL* (f *oy, *f )a - - q1- |1- f.L *L*y . *L*
q (2y1 Y, l)eeﬂgzﬂa (gz l)‘ﬂgzﬂZH ( q)(z +y2 )yl
d’y/dg (FL+y, *L*)f,L+y,*L*)

Since from (A2) follows

él-qlL*y,*0
17

1%b ] (g ] ) 1%b _ eéLf1+L*y1*H acy 0
flofla ™5 gl @f, +(- gLty t L QerP(Lf,+(-glty,t) 6

g Lf, +L*y, * o Lf,+L*y,* 5

the numerator can be shown to be positive:
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19 ()M 1
é u
& a
g (1-Q)(f2|_+y2* L*(l- q))yl*L*(uqcl+(1+r)2uc2c2) l;l
e 2 ..U
&L +y,* LA)(f,L+y,* LR tL-aL” LN NSLHCH +(1*- Q):—*yz*)ucc 2
& 8 Lf, +L*y, ™ ' Lf,+L*y, “H

>0

This completes the proof. O
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