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Abstract

This paper develops a theoretical explanation why it may be optimal for higher-level
governments to pay categorical block grants or closed-ended matching grants to local
governments. We consider a federation with two types of local governments which differ in
the cost of providing public goods. The federal government redistributes between
jurisdictions, but cannot observe the type of a jurisdiction. In this asymmetric information
setting it is shown that the second-best optimum can be decentralized with the help of
categorical block grants and closed-ended matching grants, but not with unconditional block
grants or open-ended matching grants.
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1 Introduction

In the literature on fiscal federalism, the optimal design of intergovernmental grants
has extensively been analyzed. For a survey see e.g. Oates (1972, 1999) and Wildasin
(1986). The key results of this literature can be summarized as follows: If a higher-level
government pays grants to lower level governments, efficiency considerations imply that
the grants should be designed as unconditional block grants. The lump-sum character of
this type of transfers ensures that the spending decisions of lower level governments are
not distorted. However, distortionary grant policies may be optimal if local and regional
decisions induce inefficiencies. One important example are externalities between regions
arising, for example, if a region provides public goods which also benefit residents of
other regions. The most straightforward way to internalize such externalities is an
open-ended matching grant which subsidizes the cost of the public good producing the
external benefits.

One puzzling fact is that the theoretical predictions of the fiscal federalism litera-
ture are hardly consistent with many observed grant policies. As pointed out by Oates
(1999), the standard theory leaves little room to explain the existence of categorical
block grants, i.e. lump-sum grants which have to be spent on certain purposes, and
closed-ended matching grants, i.e. matching grants where a ceiling on the total amount
of grants is imposed. These two types of grants are usually distortionary and not well
suited to internalize externalities (e.g. Bezdeck and Jonathan 1988). But in many fed-
erations, they form a key part of federal and regional grants policy. The most striking
example is the U.S. system of federal grants to state and local governments. The de-
sign features of these grants are summarized in Table 1. The number of non-matching
(block) grants and matching grants is roughly equal. Nearly all grants are categori-
cal and closed-ended such that most of the non-matching grants represent categorical
block grants and most of the matching grants are closed-ended. Similar evidence is
obtained if we look at the volume of the transfers. Further examples of categorical
block grants and closed-ended matching grants can be found in the Structural Fund
and the Cohesion Fund of the European Union (e.g. Hevré 2002) and in the federal
systems of Canada (Baker et al. 1999) and Germany (Huber et al. 2002).

In this paper, we develop a theoretical explanation why it may be optimal for higher-



Table 1: Design Features of U.S. Federal Grants, Fiscal Year 1994

Grants with each feature Obligations

Grant design feature Number Percent Dollars in Billion Percent
Non-matching 318 50.2 67.5 31.5
Matching 315 48.2 146.6 68.5
Broad-purpose 16 2.5 52.9 24.7
Categorical 617 97.5 161.2 75.3
Open-ended 16 2.5 105.1 49.1
Closed-ended 617 97.5 109.0 50.9
Total 633 100.0 214.1 100.0

Source: U.S. General Accounting Office (1996, p. 16)

level governments to pay categorical block grants and closed-ended matching grants.
We consider a federation with two types of local or regional governments (jurisdictions).
Both types of jurisdictions provide two local public goods, but differ in the cost of
producing one of these goods. The objective of the federal government (the center) is
to optimally redistribute from (richer) low-cost to (poorer) high-cost regions. However,
the federal government cannot directly observe whether a jurisdiction is of the high-cost
or the low-cost type. In this asymmetric information setting, we derive the second-
best optimum in a centralized economy where both transfer and spending decisions
are made at the federal level. We then show that the second-best optimum can be
achieved as the outcome of decentralized spending decisions if the federal government
(i) imposes a lump-sum tax on low-cost jurisdictions and (ii) offers a combination of
an unconditional block grant and a categorical block grant or a closed-ended matching
grant to high-cost regions. Pure unconditional block grants or open-ended matching
grants are not suitable to implement the second-best allocation. The key rationale of
these results is that the second-best optimum is characterized by a distortion of the
spending decision of high-cost jurisdictions and a self-selection constraint which makes
it unattractive for low-cost jurisdictions to mimic high-cost ones. At least one of these
two conditions is violated if the center employs open-ended matching grants or pure
unconditional block grants, but using categorical block grants or open-ended matching

grants allows the federal government to satisfy both conditions simultaneously.



In recent years, there is a growing literature on fiscal federalism under asymmetric
information, for example, Cremer et al. (1996), Bucovetsky et al. (1998), Lookwood
(1999), Cornes and Silva (2000, 2002a, 2003) and Bordignon et al. (2001). However,
since all these studies include in their analysis one public good only, they cannot
explain the use of categorical block grants, and they also do not make the point for
closed-ended matching grants. Cornes and Silva (2003) consider the spending mix
on two public goods under asymmetric information. But they also do not derive an
explanation for categorical block grants, since they assume that the federal government
can condition its transfers on total expenditures of a jurisdiction only. In contrast, we
focus on the case where the federal government can observe the expenditures on each
of the two public goods and, thus, conditions grants on these expenditures. However,
the federal government cannot directly infer the production cost and the quantity of
public goods. This assumption reflects the idea that budgetary expenditures are often
easily observed, while the central government has little information about the cost
structure and the quantity or quality of regional public good supply. This view is also
supported by the many existing grant programs which, like the above-mentioned U.S.
federal grants system, are conditioned upon actual budgetary expenditures.

The paper is organized as follows. In section 2, we describe the basic structure
of the model. Section 3 provides an analysis of optimal redistribution under perfect
information which serves as benchmark for the discussion of the second-best optimum
under asymmetric information in section 4. In section 5, we then analyze the role of

different grant types in decentralizing the second-best optimum. Section 6 concludes.

2 Model

Consider a federation consisting of a federal government (the center) and n > 1 regional
or local governments (jurisdictions). Each jurisdiction provides two different local
public goods, good F' and good G. In providing good F, jurisdictions face the same
cost while they differ with respect to the cost of good G. We distinguish two types of
jurisdictions: a low-cost type denoted by the index £ and a high-cost type denoted by
the index h. The number of low-cost and high-cost jurisdictions is equal to n, > 1 and

np, > 1, respectively, with ny + ny = n.



The public good F serves as numeraire. Hence, we denote by f; the quantity as well
as the cost of good F' provided by a jurisdiction of type i € {£, h}. With respect to

good G, total cost of a type ¢ jurisdiction amounts to
e; =g;+0; (1)

where g; denotes the quantity of good G and 6; is a cost parameter which can be
interpreted, for example, as fixed or start-up cost of producing good G. The cost
parameter differs across jurisdictions, and we assume 6; > 6, so that for any given
quantity of good G a type h jurisdiction incurs higher cost than a type £ jurisdiction.!

The budget constraint of a type ¢ jurisdiction is given by
fite=t+m. (2)

Equation (2) requires that total expenditures on the two public goods must equal a
jurisdiction’s revenues. Local revenues stem from two sources. First, each jurisdiction
collects local tax revenues ¢ which are assumed to be exogenously given and independent
of the jurisdiction’s type. Second, each jurisdiction of type i receives a transfer 7; from
the federal government. 7; is not restricted in sign. If it is negative, it represents a tax
which the center imposes on a type ¢ jurisdiction.

Each jurisdiction is populated by a representative household. Households are iden-
tical across jurisdictions. Since tax revenues are exogenously given in our model, we
entirely ignore private consumption in the following discussion.? Utility of the repre-
sentative household in a jurisdiction can therefore be expressed as a function of the
quantities of the two public goods. As in much of the literature on fiscal federalism,
we assume that utility is additively separable. More formally, utility of the household

in a region of type ¢ takes the form

ui =U(fi) + V(9:) (3)

with U', V' > 0 and U", V" < 0. The form of the utility function (3) ensures that none
of the public goods is inferior (e.g. Deaton and Muellbauer 1980, p. 139).

LCost differences among jurisdictions can also be modeled as differences in unit cost instead of
differences in fixed cost (e.g. Cornes and Silva 2003). In footnote 3, we discuss the consequences of
this assumption for our results in more detail.

2None of our results is affected if we extend our model by introducing private consumption choices.
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Consider finally the federal government. In our model, the role of the federal gov-

ernment is to redistribute among regions. The federal budget constraint is given by
Ty + np1h = 0. (4)

(4) implies that the federal government collects revenues from one type of jurisdictions

in order to finance transfers to the other type.

3 Full Information Allocation

As a benchmark, we first consider the case of full information. In this case, the fed-
eral government can observe both the costs and the quantities of local public goods.
Therefore, by equation (1) the center can also verify whether the jurisdiction is of the
high-cost or low-cost type. In what follows, we will first characterize the optimal al-
location if the federal government directly chooses all variables (centralization). Since
we ignore other distortions resulting, for example, from taxation, the full information
allocation is also denoted as first-best. At the end of this section, we will discuss how
this first-best allocation can be decentralized.

The objective of the federal government is to maximize total welfare of all jurisdic-
tions subject to its budget constraint (4). Using (1) and (2), this welfare maximization
of the center may be written as

max Z Ut +7—e)+Vie,—6;)] st (4). (5)

€45€h,TEHTh
Chylls Ze{e,h}

Denote the solution to (5) by the superscript ’o’. Then, the FOCs for the first-best

optimum can be rearranged to yield

- TUD ©)

and
V'(gg) = V'(gp)- (7)

Equation (6) requires as a standard efficiency condition that in both types of regions the

marginal rate of substitution between the two public goods is equal to the marginal rate
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of transformation which equals unity. Equation (7) reflects the distributional objective
of the federal government. It implies that, at the optimum, the marginal utility of
good G (and of good F') is equalized across jurisdictions. The optimum conditions (6)

and (7) are used in appendix A to prove

Proposition 1 The optimal allocation under full information satisfies

() 9 = gr, =1, eg =ep— (On — 0p) <ef,
(i4) ﬁ:-%(ah—e@) <0< %(ah—@)ﬂg, t+70— 0=t 470 — Oy,
(417) ug = uj.

Proposition 1 states that, in the full information optimum, both types of jurisdictions
consume the same quantities of the two public goods. High-cost jurisdictions incur
higher cost for good G than low-cost jurisdictions. Since regions face different fixed cost
in producing good G, the federal government redistributes tax revenues from low-cost
to high-cost regions (77 < 0 < 77°) such that 'net revenues’ t+7 —#6 are equalized across
regions. Hence, under full information, the optimal redistribution program completely
offsets the cost disadvantage of high-cost regions such that these regions obtain the
same utility level as low-cost ones.

For further use, it is helpful to illustrate the first-best optimum in the (7, )-space. In
this space, the indifference curve of a region are determined by u = U(t+7—e)+V (e—6)

where the region’s index ¢ has been suppressed. Totally differentiating yields
dr Ult+1—¢€)—V'(e—6) >

U'(t -
R = = 0 _( + T e) z 17 (8)
de | du=0 Ult+1—e) < Vie—0) <
d27_ VI2UII + Ul2vll
— = - 0. 9
de? ldu=0 Un > )

Hence, the indifference curves are U-shaped, and the minimum is at the point where
the marginal rate of substitution between good F' and good G is equal to unity. To the
left (right) of the minimum, good G is underprovided (overprovided) relative to good
F, since U'(-)/V'(-) < (>)1. If we move upwards in the (7,e)-space, then the region
attains a higher utility level, since for given cost of good GG an increase in the transfer

enhances the quantity of good F'. Differentiating (8) with respect to § one obtains

d (dr v’
do (% du:O) —T s 0 (10)
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Consequently, at any given point in the (7, e)-space the slope of an indifference curve
of a low-cost jurisdiction is larger than that of a high-cost jurisdiction. It follows that
the indifference curves satisfy the single-crossing property.

Using this information about the indifference curves, Figure 1 illustrates the first-

best optimum characterized in proposition 1.

1
Th

1]
Ty

Figure 1: Full Information Optimum

The first-best optimum for low-cost and high-cost regions is represented by the points
L? and H?, respectively, since the indifference curves uj and uj, attain their minimum
at these points. For the subsequent analysis it is helpful to note that the indifference
curves unambiguously intersect at a point like A which lies to the right of point H°.
To understand this, notice first from proposition 1 that point L° must lie to the south-
west of point H°. The indifference curves cannot cross at a point to the left of L°,
because this would violate property (10). Furthermore, from the perspective of a low-
cost region, point H° dominates point L° in terms of utility, since f7 = f7 and ej < €],
imply u§ = U(f9) + V(e§ — 0) < U(ff) +V(ey — ;). It follows that the intersection
of the indifference curves cannot lie at a point like A’ to the left of H°, but must be
located on the increasing parts of both indifference curves, for instance, at point A.

So far, we have assumed that the federal government completely determines the
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entire allocation, i.e. there is full centralization of all decisions at the federal level. It
is straightforward to check that this allocation can be decentralized by a system of
lump-sum transfers: Suppose the federal government imposes a lump-sum tax 77 on
low-cost regions and uses the proceeds of this tax to pay an unconditional block grant
77 to each high-cost region. Given the transfers, each jurisdiction decides on how to
spend its funds on the goods F' and G in order to maximize utility. The FOCs of utility
maximization read U'(t+77 —e;) = V'(e;—0;), i € {£, h}. These conditions are exactly
the same as the efficiency conditions (6). Since transfers are set equal to their first-best
levels, it follows that the optimal spending decisions of regions are f; = f and g; = ¢
for i € {¢, h}. Hence, under full information the optimal allocation can be implemented
simply by a transfer policy consisting of a lump-sum tax levied on low-cost regions and
an unconditional block grant paid to high-cost regions. Such a program is feasible,
since the federal government is able to verify the type of a jurisdiction. It follows
that neither categorical block grants nor closed-ended matching grants are required to

implement the first-best allocation.

4 Asymmetric Information

In this section, we turn to the case of asymmetric information. The following informa-
tion structure is considered. Each jurisdiction ¢ knows as private information its cost
parameter 6; and the quantities of public goods, f; and g;. The federal government
can only observe the cost of public goods, f; and e;. However, it cannot directly verify
a jurisdiction’s cost parameter 6; and the quantity of good G, g;. Intuitively, this as-
sumption captures the idea that the federal government can observe total expenditures
on good G, but cannot infer whether these expenditures reflect a high quantity or
high fixed cost. As already mentioned in the introduction, our information structure
differs from the one considered in Cornes and Silva (2003) who assume that the center
can verify only total expenditures of a jurisdiction, i.e. z; := f; + e;, but cannot infer
whether these expenditures result from providing good G or good F'.

Under asymmetric information, the first-best optimum of section 3 can no longer be
attained. From figure 1, one can see that low-cost jurisdictions have an incentive to

mimic high-cost jurisdictions since, by doing so, a low-cost jurisdiction realizes point H?
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instead of point L° with the consequence that it receives a transfer (instead of paying a
transfer) and is able to increase its welfare by greater public consumption. The federal
government cannot prevent this mimicking behavior, since it can no longer directly
distinguish between high-cost and low-cost regions. The full information optimum
(L°, H°) is therefore not incentive compatible under asymmetric information.3

The second-best optimum can be derived as a standard asymmetric information
problem. The federal government again solves the welfare maximization problem (5),
but now additionally takes into account incentive compatibility constraints.* The in-

centive compatibility constraint for low-cost regions reads
U(t + 70 — ee) + V(eg — 9@) > U(t + 7 — eh) + V(eh — 9@). (11)

Thus, a low-cost jurisdiction’s utility derived from its own transfer-spending scheme
(7¢,€¢) has to be at least as high as the utility from mimicking a high-cost jurisdic-
tion, i.e. truth-telling weakly dominates lying. The analogous incentive compatibility

constraint for high-cost jurisdictions is expressed by
U(t + Th — eh) -+ V(eh - Gh) Z U(t + T — 6@) + V(eg - 0h) (12)

It will later be shown that, at the second-best optimum, constraint (12) holds as strict
inequality. We therefore ignore this incentive compatibility constraint when deriving
the second-best allocation.

The FOCs of the welfare maximization (5) under the additional constraint (11) are:

er: ng[=U'(f) + V'(g0)] + pul-U'(f) + V'(g2)] = 0, (13)
en m[=U'(fa) + V'(gp)] — ul=U'(f) + V'(e}, — 6,)] = 0, (14)
T neU'(f7) — Ang + pU'(f7) = 0, (15)
me o mU(f) = — pU'(f) = 0. (16)

3Tf we model cost differences between jurisdictions as differences in unit cost instead of differences
in fixed cost, then it is straightforward to show that the first-best optimum may or may not be
incentive compatible. But our subsequent results on intergovernmental grants can be derived in such

a framework, too, if we concentrate on the case where the first-best is not incentive compatible.
4As in much of the literature on asymmetric information in federations, we do not explicitly take

into account participation constraints. Intuitively, this can be motivated by the fact that the cost of

leaving a federation are extremely high for a region.



The star indicates second-best values. A and p are Lagrange multipliers associated
with the center’s budget constraint (4) and the incentive compatibility constraint (11),
respectively. Since the first-best allocation is no longer feasible, the incentive compat-
ibility constraint (11) has to be binding at the second-best optimum. Formally, this is
expressed by the fact that the FOCs (13) to (16) imply p > 0, since otherwise (u = 0)
they are equivalent to the FOCs (6) and (7) of the first-best optimum which is not
incentive compatible, i.e. which violates the incentive compatibility constraint (11).
From the FOCs (13) we obtain
U'(s;)
V'(gz)

(17) is a variant of the standard 'no-distortion-at-the-top’ result originally derived in

=1. (17)

the literature on optimal taxation under asymmetric information. In our framework,
this result means that public goods spending of low-cost jurisdictions is not distorted
in the second-best optimum, i.e. in low-cost regions the marginal rate of substitution
between both public goods is still equal to unity. In contrast, the federal government

has to distort public goods spending of high-cost jurisdictions: From (14) we obtain

(nn — W)U (f) = naV'(g3) — V' (e, — ) > (. — )V'(g3), (18)

since € — 0, > €, — 0, = g¢; and, thus, V'(e; — 0,) < V'(g;). From (16) follows

(nn — W)U (fx) = Any, > 0 which yields ny, — p > 0. Equation (18) then implies
U'(f3)
V'(gh)

Hence, in the second-best optimum the marginal rate of substitution between good F'

> 1. (19)

and good G in high-cost jurisdictions exceeds unity implying overprovision of good G
relative to good F'.
The second-best optimum is further characterized in the following proposition which

we prove in appendix B.

Proposition 2 (a) The second-best allocation under asymmetric information satisfies

(¢) 9 >9  Ji>Th @ <eé
(47) 7, <0< 717, t+7 — 0 >1t+ 7 — 6y,
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(b) Relative to the full information optimum, the second-best allocation satisfies

. > >

(4) g >9¢  fi>f gnSen <M, e>e, e e,
(é4) T >T,  Th <Th
(417) uy > uy, uy, < uj.

Proposition 2 (a) states that, in the second-best optimum, low-cost jurisdictions still
have to pay transfers which are used to finance grants assigned to high-cost juris-
dictions. However, low-cost regions dispose of more (net) resources t + 7 — 6 than
high-cost regions and, consequently, consume more of both public goods and realize
higher utility, although their expenditures on good G are lower than those of high-cost
regions. Proposition 2 (b) shows that, in the second-best optimum, low-cost juris-
dictions pay and high-cost jurisdictions receive lower transfers than in the first-best
optimum. Hence, public consumption and utility of low-cost regions is larger than
in the first-best optimum while high-cost regions attain a lower utility level and con-
sume less of good F' than under full information. However, consumption of good G in
high-cost jurisdiction may be higher than in the first best.

The results of proposition 2 are illustrated in Figure 2. In the second-best optimum,

T

1
Th

"
Th

"
Ty

1]
Ty

Figure 2: Asymmetric Information Optimum
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the federal government chooses the undistorted transfer-spending scheme L* for low-
cost jurisdictions where these regions pay 7; to the federal government and spend e; on
good G. Any low-cost jurisdiction is indifferent between L* and the distorted scheme
H* for high-cost jurisdictions where a transfer 7; is paid by the federal government and
spending of good G amounts to e;. The incentive compatibility of the second-best op-
timum (L*, H*) is ensured by two properties. First, while the federal government still
redistributes from low-cost to high-cost jurisdictions, a complete redistribution, i.e. a
full equalization of utilities between jurisdictions, can no longer be attained. Relative
to the first-best optimum (L°, H°), utility of low-cost regions increases (uj; > u9) while
utility of high-cost regions declines (u} < u$). Asymmetric information therefore cre-
ates an information rent for low-cost regions. Second, the federal government distorts
the spending of high-cost regions in favor of good G. By channelling funds into good G,
the center benefits high-cost regions and tightens the incentive compatibility constraint
for low-cost regions. Notice that the second-best optimum (L*, H*) is also incentive
compatible for high-cost regions, since their incentive compatibility constraint (12) is

not binding at the optimum, i.e. they obtain more utility from H* than from L*.

5 Implementing the Second-Best Optimum

In this section we analyze how the second-best optimum can be implemented in a
decentralized economy. As in section 2, decentralization means that each jurisdiction
decides on how to spend revenues on the two public goods while the federal government
is responsible for the transfer policy. Since the first-best is no longer attainable under
asymmetric information, the aim of the center’s transfer policy is now to induce low-cost
and high-cost regions to choose the second-best spending levels (f;,e;) and (f7,e€}),
respectively. The transfer policy is assumed to encompass two programs one of which
is designed for low-cost jurisdictions (the ¢-program) while the other aims at high-
cost jurisdictions (the h-program). Because of the asymmetric information structure,
a region can in fact choose one of the programs such that, in principle, a low-cost
region may choose the h-program and a high-cost region may choose the /-program.
The federal government therefore has to design its transfer policy such that the regions

voluntarily choose the programs actually intended for them.
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We consider five transfer policies of the center summarized in Table 2. Under each

Table 2: Transfer Policies of the Federal Government

Transfer
Policy £-Program h-Program
P1 Lump-sum tax: Unconditional block grant: my =17 >0
me = T, 2‘ <0
P2a Lump-sum tax: 1.) Open-ended matching grant on good G:
me=1; <0 a=1-V'(e; —0)/U'(f) >0
2.) Unconditional block grant: my = 77 — aej,
P2b Lump-sum tax: 1.) Open-ended matching grant on good G:
meg=1; <0 a=1-V'(e; —0,)/U'(fz) >0
2.) Unconditional block grant: my = 73 — aej,
P3 Lump-sum tax: 1.) Categorical block grant on good G: mg =e;, >0
meg=1; <0 2.) Unconditional block grant: my =77 — e},
P4 Lump-sum tax: 1.) Closed-ended matching grant on good G:
me=1; <0 ac[l-V'(e —0)/U(f),1]

with ceiling: 2z = ae} >0

2.) Unconditional block grant: my = 77 — aej,

policy, the /-program is represented by a lump-sum tax m, which is set equal to the
second-best value 7; < 0. This program aims at low-cost jurisdictions which have to
finance the redistribution necessary to obtain the second-best optimum. The transfer
policies differ with respect to the h-program. This program is intended for high-cost
regions and consists of alternative types of intergovernmental grants which will be
described in more detail below.

Consider first policy P1. Under this policy, the h-program is represented by an un-
conditional block grant mj which equals the second-best transfer to high-cost regions,
1, > 0. It is obvious that such a transfer policy does not implement the second-
best optimum: If a low-cost jurisdiction would choose the /-program, it would equate
marginal utilities such that U'(t + 7, — ;) = V'(e; — 0,) and, consequently, it would

realize the undistorted second-best allocation (f;,e;). But letting the block grant of
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the h-program be unconditional induces a low-cost region to mimic a high-cost one,
since it then receives the h-program and attains higher utility according to 7;; > 0 > 7.
Furthermore, a high-cost region choosing the A-program equates marginal utilities such
that U'(t+ 75 —en) = V'(er, — 0p). It therefore does not distort its spending decision as
required for the second-best optimum. In sum, the transfer policy P1 cannot be used to
decentralize the second-best optimum. This is a crucial difference to the decentraliza-
tion of the first-best optimum, which in section 2 has been shown to be implementable
with a lump-sum tax 77 < 0 imposed on low-cost jurisdictions and an unconditional
block grant 77 > 0 assigned to high-cost jurisdictions.

For further use, Figure 3 illustrates the failure of transfer policy P1 in the (f,e)-

space. Indifference curves in the (f, e)-space have negative slope and are convex. They

f
V'(ef —04)
an=fi+ gt ey
t+774C REUf) R
V'(er —0
(u:f;-l-é,%;)l)e;
ar, U
t+7'2‘111\ At
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Figure 3: Implementing the Asymmetric Information Optimum

are steeper for high-cost than for low-cost jurisdictions.’> If a low-cost region chooses

the f-program of transfer policy P1, then it faces the budget line AB and realizes

STotally differentiating u = U(f) + V(e — 6) yields df /de|qu=0 = —V'/U’ < 0, & f/de*|gu=0 =
—(URV" £ V2U") U > 0 and d(df /de|qus)/d8 = V" /U’ < 0.
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the second-best allocation L* with utility u;. But it has an incentive to deviate from
this allocation, since it obtains higher utility under the hA-program with the budget
line CD. Furthermore, a high-cost jurisdiction chooses the h-program and realizes
the undistorted allocation H. But the second-best optimum for high-cost regions is
represented by the distorted allocation H* where the indifference curve uj of low-cost
regions intersects the budget line C'D and where the high-cost regions’ utility is uj.
Consider now the transfer policies P2a and P2b. Under both policies, the h-program
comprises an open-ended matching grant which subsidizes the spending on good G at
rate a and an unconditional block grant m; which, relative to the transfer policy P1,
is reduced by the amount the region already receives by the matching grant.> Under
transfer policy P2a, the matching grant is such that high-cost regions voluntarily distort
their spending decision in a second-best way: The budget line of a high-cost region
under the h-program reads f; + (1 — a)e, =t + my and is represented by the line HG
in Figure 3. This budget line is tangent to the indifference curve u} and, consequently,
high-cost jurisdictions choose the second-best allocation (f;,e}).” Nevertheless, P2a is
not suitable to implement the second-best optimum, since low-cost jurisdictions also
choose the h-program which yields them higher utility on the segment I H* than at the
point L* under the /-program. Transfer policy P2b slightly differs from P2a. The rate
« of the matching grant under the h-program is now such that the budget line EF is
tangent to the indifference curve uj;. Thus, low-cost regions do not have an incentive
to mimic high-cost ones and, at the margin, they choose the second-best allocation L*.
Nonetheless, also the transfer policy P2b is not suitable to implement the second-best
optimum, since high-cost jurisdictions maximize utility by choosing an undistorted
allocation on the segment H*F'. In sum, open-ended matching grants, which are often
proposed by economists for internalizing externalities between jurisdictions, cannot be

used to implement the second-best optimum under asymmetric information.

SWhen the region’s own revenues ¢ are relatively large, then mp = 7 —ae}, = ff + (1 —a)ef, — ¢
is negative and represents a lump-sum tax. This is true also under the policies P3 and P4 which we
discuss later. To ease exposition, however, we suppose throughout that m; represents a grant.

"Formally, a high-cost region maximizes U[t+my,—(1—a)es]+V (e, —6}) taking as given o and my,.
The FOC can be written as U'[fy + (e} —en) - V'(e} —0n) /U (fi))/V'(en —0n) = U'(f3)/V' (e}, — 61).
Due to the concavity of the utility function, the only solution to this FOC is e;, = e}, implying f, = f;.
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Under the transfer policy P3, a region choosing the h-program receives a categorical
block grant mg which has to be spend on good G and which equals the second-best
spending on this good. In addition, the region receives an unconditional block grant
mp, which represents that part of the second-best transfer to high-cost regions which is
not yet disbursed by the categorical block grant. This A-program is similar to the one
under transfer policy P1. The key difference is that it requires the region to spend at
least e} of its received grants on good G. The corresponding budget constraint is there-
fore represented by the line H*D in Figure 3. Clearly, such a transfer policy ensures
incentive compatibility for low-cost jurisdictions, since they are indifferent between the
{-program with maximum utility at L* and the h-program with maximum utility at
H*. Moreover, the transfer policy P3 also distorts the allocation for high-cost regions,
since they choose the h-program with maximum utility at H*. In sum, a combination
of unconditional and categorical block grants can decentralize the second-best optimum
under asymmetric information.

Consider finally the transfer policy P4. Under this policy, the h-program combines
the unconditional block grant mj; with a closed-ended matching grant. The matching
grant covers the share « of the expenditures on good G where « has to be at least as
high as under the transfer policy P2b.® But the federal government pays this matching
grant only up to the maximum amount z = «ej. If a jurisdiction chooses the h-program
and spends more than e} on good G, then the additional spending has to be fully borne
by the jurisdiction itself. More formally, under the h-program the budget constraint of
a type ¢ region can be written as

t + mp, + e, if «ae; <z or equivalently, e; <ej,
fite = (20)
t+mp+ 2, if «e; >z or, equivalently, e; > €.
If awis equal to 1-V'(e; —6,) /U’ (fx) (its lowest possible value under policy P4), then the
budget constraint (20) is represented by the line EH*D in Figure 3: Along the segment
EH*, the region benefits from the matching grant o on good G. The segment H*D
reflects that the matching grant is closed-ended. Since the segment EH* is tangent to

the indifference curve uj at the point H*, it is obvious that the transfer policy P4 (i) is

8Notice that for @ = 1 we obtain the categorical block grant of policy P3 as a limiting case of a

closed-ended matching grant.
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incentive compatible for low-cost regions (which are indifferent between the ¢-program
with maximum utility at L* and the h-program with maximum utility at H*) and (ii)
distorts the spending decision of high-cost jurisdictions (which choose the h-program
with maximum utility at H*). Hence, the transfer policy P4 is suitable to decentralize
the second-best optimum. Notice that there are many combinations of closed-ended
matching grants and unconditional block grants which satisfy the conditions (i) and
(ii): If the federal government raises the subsidy rate o beyond its lowest value 1 —
V'(er — 00)/U'(fr), the ceiling z = «e}, also increases while the unconditional block
grant my, = 7, — ae;, decreases. This makes the segment EH* of the budget constraint
under the h-program flatter, but incentive compatibility for low-cost regions and the
spending distortion of high-cost regions is maintained.

The results of our discussion in this section are summarized in

Proposition 3 The second-best optimum under asymmetric information can be de-

centralized by the transfer policies P8 and P4 but not by P1, P2a and P2b.

Hence, the second-best optimum can be implemented in a decentralized economy if a
part of the transfer to high-cost jurisdictions is paid either as categorical block grant
or as closed-ended matching grant. The rationale for this result is that both types of
grants (i) distort the spending decision of high-cost jurisdictions in a second-best way
and (ii) are sufficiently unattractive for low-cost jurisdictions such that they voluntarily
decide to pay the lump-sum tax actually intended for them. If the federal government
employs pure unconditional block grants or open-ended matching grants, then either

condition (i) or condition (ii) is violated.

6 Conclusions

This paper considered a federal government which redistributes resources between re-
gions. Regions provide two types of public goods and differ with respect to the cost
of these goods. It has been shown that the optimal redistribution program is char-
acterized by full equalization of welfare between regions, if the federal government
can perfectly observe the regions’ cost conditions. In a decentralized economy, this

first-best optimum can be implemented by lump-sum taxes and transfers. However,
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we have also shown that the first-best optimum is not feasible in case of asymmet-
ric information in which the center cannot directly distinguish between low-cost and
high-cost regions. Optimal redistribution is then second-best and characterized by a
distortion of the spending decision of high-cost jurisdictions and a binding incentive
compatibility constraint for low-cost regions. This second-best optimum can be decen-
tralized with the help of categorical block grants or closed-ended matching grants. In
contrast, unconditional block grants and open-ended matching grants are not suitable
to implement the second-best allocation.

Hence, our analysis provides a theoretical explanation for the widely use of categor-
ical block grants and closed-ended matching grants in many federations. The next step
is to put this theory into action. For example, Inman (1988) found that only a part
of the U.S. system of federal grants to state and local governments can be explained
by the standard efficiency and equity arguments provided by the fiscal federalism lit-
erature. We hope that our theory can in part resolve this empirical puzzle and makes
a further contribution to the explanation of real world grants system. Proving this
requires some econometric work which is beyond the scope of the present paper. But

we hope that our analysis stimulates such empirical research on federal grants system.

Appendix

A. Proof of Proposition 1

(7) immediately implies gf = go. This together with (6) yields f@ = f?. Together with
(1) we obtain €§ = €% — (6, — 0¢) < ef which completes the proof of (i). From f{ = f?,
(2) and € = € — (0, — ;) follows 70 — 0, = 77 — 6. Solving this with respect to
77 and inserting the resulting expression into (4) yields 70 = —ny (6, — 0,)/n < 0 and

72 = ng(Op, — 0¢)/n > 0 which completes the proof of (ii). Part (iii) follows from (i).

B. Proof of Proposition 2

Consider first proposition 2 (a). Equations (15) and (16) can be rearranged to yield

S EPE
T Nh

U'(fi)- (21)
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From (ng,+ p)/ne > (g, — p)/ny, follows U'(f;) < U'(fz) and, thus, f; > fz. (13) and
(14) imply U'(f;) = V'(g;) and (ny, — w)U'(f7) = npV'(g5) — uV' (€}, — 6;). Using these

expressions in (21), we obtain

<0

Vi(gh) — V'(gp) = —pu | L) V(e =)

Tig Tip
and hence g; > g;. Since the incentive compatibility constraint (11) is binding at the
second-best optimum, it can be written as U(f;) + V(e; — 0y) = U(f) + V(es, — 6,).
From f; > fx we obtain U(f;) > U(f;) and, hence, V (e; —0y) < V (e} —0,). It follows
that €; < e} which completes the proof of part (i).

According to (17), the second-best allocation for low-cost regions is at the minimum
of a low-cost region’s indifference curve. The second-best allocation for high-cost re-
gions lies on the same indifference curve, since the incentive compatibility constraint
(11) is binding. The U-shape of the indifference curves therefore implies 7 < 0 < 77.
7 > fr and g; > g¢; together with (1) and (2) yield ¢t + 77 — 6, > t + 75 — 6, which
completes the proof of part (ii). Part (iii) follows directly from part (i).

Next turn to the proof of proposition 2 (b) and let us start with part (ii). From
proposition 2 (a) (ii) it follows that 77 > 75 — (6, — 6;). Inserting this expression into
the budget constraint of the federal government (4) and rearranging yields 7 < n,(65—
6,)/n = 7°. 17/ > 1§ can be proven by contradiction: 7; < 7§ implies ny7; + np7E <
ngT; + np 75 = t which violates the budget constraint of the federal government.

To demonstrate (i) of proposition (b), imagine the first-best and second-best allo-
cations in the (f, g)-space. According to 7; > 77, in the second-best optimum low-cost
jurisdictions dispose of a higher ’income’ £ 4+ 7, than in the first-best optimum. More-
over, (17) implies that their public goods spending is not distorted, i.e. their optimum
is reached where the budget constraint is tangent to the indifference curve. Since we
have assumed additively separable preference, both public goods are normal and it
follows f; > f¢ and g; > g§ which, in turn, implies e; > eJ according to (1).

With respect to high-cost jurisdictions suppose, for the time being, that their public
goods spending in the second-best optimum is not distorted, and let f, and g, be
the respective quantities of public goods. By the same arguments as for low-cost
jurisdictions, we then obtain f; < fp and g < gy, since income ¢ + 73, is smaller than

in the first-best optimum according to 75 < 77. But from (19) it is known that the
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spending decision of high-cost jurisdictions is distorted in the second-best optimum such
that overprovision of good G occurs (graphically, in the (f, g)-space the indifference
curve crosses the budget constraint from below). With respect to good F', we therefore
unambiguously obtain f; < fa < /5. But with respect to good G, it cannot be excluded

that g; > gn < g5. In general, we thus obtain g % gy and e} % e; which completes
the proof of part (i). Finally, part (iii) follows directly from part (ii).
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