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=‘ UTILITY FUNCTIONS AND FISCAL ILLUSION FROM GRANTS***

J. PATRICK O'BRIEN* AND YEUNG-NAN SHIEH**

t - 1. Introduction

HE theory of fiscal illusion from
grants-in-aid evolved as an explana-
tion to resolve an apparent conflict be-
tween microeconomic theory and empiri-
cal results in the area of local public
finance. Specifically, receipt of lump-sum
grants by a recipient government has been
found to lead to increases in public ex-
penditures by a greater amount than what
would be expected given an equivalent
increase in the community’s income.' Ini-
tial inquiries into this phenomenon, in-
voking the notion of fiscal illusion on the
part of voters/consumers, dealt strictly
with the impact of unconditional grants
on the behavior of recipient governments
[Courant, Gramlich and Rubinfeld (1979),
Qates (1979), and Winer (1983)]. Hewitt
{1986) and Logan (1986) later extended
the fiseal illusion model to the grantor
government. They argued that grants
cause not only a decrease in the perceived
price of recipient government services, but
also an increase in the perceived price of
nonaid federal government services.
' Given a general utility function, a pub-
' lic choice model, and the assumption that
voters/consumers base their desired de-
. mand for public services on average tax
| prices, Hewitt (1986) explains by way of
Proposition 1, as stated below, the exist-
[ ing empirical evidence with regard to the
demand for services provided by a recip-
ient government.

Proposition 1. The representative consumer/voter has
a demand depicted by D, a tax price of t, and there-
fore desires LPG’. With the introduction of grants, the
person’s perceived tax price [ulls to t, and therefore
i the person desires LPG*, which represents u move-
@ ment along the demand curve, Hewitt (1986, pp. 473—

474).

From Proposition 1 Hewitt formulates
Hypothesis I.

t  *University of Alaska Fairbanks, Fairbanks, AK
e 997750580,
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@ 0114, and University of Alaska Fairbanks.

Hypothesis I: the receipt of intergovernmental grants
(of any kind) will increase the demand for the ser-
vices of u governmental unit. Hewitl (1936, p. 474).

On the other hand, the effect of grants
on the demand for services provided by the
grantor government is characterized by
Proposition 2,

Proposition 2. IT there are no grants, the typical con-
sumer/voler will desire FPG'; with the introduction
of granis the person will move up her demand curve
and desire FFPG*. Hewitt (1986, pp. 474—475)

From Proposition 2 we have the following
hypothesis:
Hypothesis II: when a government unit increases its

level of intergovernmental grant disbursements, the
demand for its services falls. Hewitt (1986, p. 4751.

Hypothesis I is well-known, and is the
stuff of Courant et al. (1979), Gramlich
(1977), Oates (1979), and Winer (1983).
Hypothesis 11 is of a later vintage and is
gupported by the evidence presented in
Logan (1986) and Hewitt (19886).

Propositions 1 and 2, however, apply
only under conditions more restrictive than
those specified by Hewitt. Furthermore,
unless those conditions are satisfied, Hy-
potheses I and II cannot easily be deduced
from these propositions,

The purpose of this paper is to reex-
amine the impact of grants on the de-
mands for recipient and nonaid federal
government services in a model more
general than that used by Hewitt. Tt will
be shown that in the presence of fiscal il-
lusion the introduetion of grants shifts the
demands for recipient and nonaid federal
government services as hypothesized by
Hewitt if voters/consumers’ utility fune-
tions are of the Cobb-Douglas type. How-
ever, if utility functions are of the Stone-
Geary type, theory does not tell us whether
the demands for recipient and federal
government services should respond as
hypothesized by Hewitt.?

2. The Model

For purposes of this analysis we have
simplified Hewitt’s model by making the
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following assumptions. We assume all
consumers/voters’ responses are qualita-
tively in the same direction; therefore, a
model with a typical consumer/voter cap-
tures the basic results of interest. We as-
sume also that nonaid federal govern-
ment services and recipient government
services are normal goods. This assump-
tion is supported by existing empirical
evidence, e.g., Fisher (1988, pp. 284-295).
Additionally, we assume a unitary per unit
price for both recipient government ser-
vices and nonaid federal government ser-
vices,! Following Logan (1988, p. 1312) and
McGuire (1979, p. 44), we utilize a Stone-
Geary type utility function, whercby the
illusory model can be specified as:

max U = b,In(Yy = v,) + biIn(LPG — v,)
+ baln(FGP — ) (1)
subject to Y = Yy + t.LPG + tFGP (2)

where LPG = recipient government ser-
vices, FGP = nonaid federal government
services, [, = perceived consumer/voter
recipient government tax share, t; = per-
ceived consumer/voter federal govern-
ment tax share, Y = real gross income,
and Y4 = real private expenditures on
market goods. Furthermore, t. = (LPG -
Gt./LPG, and t; = (FGP + G)t/FGP,
where t. = actual consumer/voter recip-
ient government tax share, tr = actual
consumer/voter federal government tax
share, G, = grant aid from federal gov-
ernment to recipient government, and G
= total grant aid to all recipient govern-
ments. The b; and v, (i = 0, 1, 2} are pa-
rameters with b, + b, + by = 1.7 For sim-
plicity, we abstract from income transfers
such that t.G, = t;G.° A key feature of this
model is that federal government grants
result in both a decrease in the perceived
price of recipient government services and
an increase in the perceived price of non-
aid federal government services.

Applying the Lagrange method to
equations (1) and (2) and utilizing the re-
sulting first-order conditions to solve for
optimal quantities, we obtain the demand
functions for private goods, recipient gov-
ernment services and nonaid federal gov-
ernment services as:

NATIONAL TAX JOURNAL

[Vol. XLIII

Ya=(1 =bly, + b(Y =yt — vt (3)
LPG = (1 = by + (by /L)

(Y = 4, — Yot (4)
FGP = (1 — by,

+ (b /EHY —vo — it (5)

Differentiating (4) and (5), we obtain the
effects of grants on the demands for re-
cipient government services and nonaid
federal government services as:.

dLPG /G = —(byye/Tat/3G)
—b (1 AFY — v, —yaltot. /oG
dFGP /3G = —(byy, /tp(at./aG)
—ba1/EHY — v, — Yt Hat/0®)

(6)

(7)

where (9t./6(3) < 0 and (3t;/aG) > 0. Since
t. = (LPG — GJt./LPG, an increase in G
results in a decrease in the perceived tax
price of recipient government spending.
With additional aid a recipient govern-
ment can increase services provided with-
out levying additional taxes. If voters are
unaware of the aid received, they per-
ceive a reduction in the tax price of re-
cipient government spending. Moreover,
they perceive a rise in the tax price of
grantor government nonaid services if the
grantor government funds aid by reduc-

ing nonaid services or raising taxes. The |

first term on the right hand side of equa-
tions (6) and (7) is the cross-substitution
effect, and the second term is the own price
effect.

From (6), for example, we find that as
G increases, the perceived tax price of re-
cipient government services decreases,
leading to an increase in the demand for
local government services. This is the im-
pact of the own price effect on the demand
for recipient government services. On the
other hand, the perceived tax price of
grantor government nonaid services rises
The consumer/voter perceives, therefore,
a drop in his real income, which has a de-
pressing effect on the demand for recipi-
ent government services. In that the signs
of the cross-substitution and own price ef-
fects are different, the signs of ALPG/dG

pro

oot

: Na. 2] FISCAL

| AT .

: angI dFGP/4G can not be determined a
priori.

From (6), however, we can conclude that

Propasition 1'; an increase in federal government
grants, wlvl:uuh raises t;, will cause the demanﬁ curve
for recipient government scrvices to shift in. On the
other hurd, it reduces t., which causes an inc.rease in

the amount of recipient government services de-
.
ce

This result is quite different and more
general than Hewitt’s Proposition 1. It alsx;
implies that the derivation of Hypothesis
L as stated by Hewitt, vequires an addi

tional assumption about the relative
strengths of the own price and cross-sub.
stitution effects associated with a change
in G. Obviously, Hewitt neglected to con-

1 sider the cross-substitution effect.

From (7), we can conclude that

Prop@xLim} 2': an increase in federsl government,
T{zrants. w_rhlch reduces t., will cause the demand curve
or n'unaxd federal government, serviees to shift out
On the other hand, it raises t;, which causes z de
¢trease in Lthe amount of nonaid fi v :
; ederal gover;
services demanded. RS

Again, this result is quite different from
HE;)WIH,S Proposition 2.
roposition 1’ can be depict

clearly with the aid of Figurz 1 ‘?v(llli::r}lmofl?
lustrates the effects of grants on the de-
mand for recipient government services
In:tl_ally we assume the own price effeéf
dominates the cross-substitution effect
With the introduction of grants, the con-
sumer/voter'’s perceived price of nonaid

 § ;‘ederal government services inéreases to
g tand the demand curve for recipient gov-

ernment services shifts inward to ¥, On
.h_e 0ther»hand, the consumer /voter’s per-
ceived price of recipient government ser-

E vices falls which represents a movement
i along demand curve D*, The net effect is
f for the amount of recipient government

| services demanded to increase. However
] if the crostla-substitution effect dominates
F the own price effect, LPG* would lie to the

E left of LPG".

§ A similar figure could he shown te il-

|1ustrate the effects of grants on the de-
E mand i 1 "
£ and ior nonaid federal government ser-
b vices. Apain, we could assume the own

§ price effect dominates the cross substi i

i : 2 ¢ -substitu-

E ton effect. With the introduction of grants,
I the consumer /voter's perceived price of
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increases, the perceived tax price of re-
pient government services decreases,
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cal government services. This is the im-
act of the own price effect on the demand
r recipient government services. On the
her hand, the perceived tax price of
rantor government nonaid services rises.
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ressing effect on the demand for recipi-
at government services. In that the signs
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wets are different, the signs of dLPG/G
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“and dFGP/3G can not be determined o
priori,
From (6), however, we can conclude that

.Proposition 1’: an increase in federal government
grants, which raises t;, will cause the demand curve
fur recipient government services to shift in. On the
other hand, it reduces t,, which causes an increase in
the amount of recipient povernment services de-
manded.

This result is quite different and more
general than Hewitt's Proposition 1. It also
implies that the derivation of Hypothesis
L, as stated by Hewitt, requires an addi-
tional assumption about the relative
strengths of the own price and cross-sub-
stitution effects associated with a change
in G. Obviously, Hewitt neglected to con-
sider the cross-substitution effect.

From (7), we can conclude that

Proposition 2': an increase in federal government
grants, which reduces 1, will cause the demand curve
for nonaid federal government services to shift out.
On the other hand, it ruises ¢, which causes a de-
crease in the amount of nonaid federal government
services demanded.

Again, this result is quite different from
Hlewitt’s Proposition 2.

Preposition 1’ can be depicted moré
clearly with the aid of Figure 1 which il-
lustrates the effects of grants on the de-
mand for recipient government services.
Initially we assume the own price effect
dominates the cross-substitution effect.
With the introduction of grants, the con-
sumer/voter’s perceived price of nonaid
federal government services increases to
t; and the demand curve for recipient gov-
ernment services shifts inward to D*, On
the other hand, the consumer /voter’s per-
ceived price of recipient government ser-
vices falls which represents a movement
along demand curve D*, The net effect is
for the amount of recipient government
services demanded to increase. However,
if the cross-substitution effect dominates
the own price effect, LPG* would lie to the
left of LPG'.

A similar figure could be shown to il-
lustrate the effects of grants on the de-
mand for nonaid federal government ser-
vices. Again, we could assume the own
price effect dominates the cross-substitu-
tion effect. With the introduction of grants,
the consumer/voter's perceived price of
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recipient government services falls and the
demand curve for nonaid federal govern.-
ment gervices shifts outward. On the other
hand, the consumer /voter's perceived price
of nonaid federal government services rises
which represents a movement along the
new higher demand, The net effect is that
the amount of grantor government non-
aid services demanded decreases. As in the
case with the demand for recipient gov-
ernment services, however, it is impor-
tant to note that this predieted change is
predicated upon the dominance of the own

“price effect over the cross-substitution ef-

tect.

Firally, for the case in which v, = v, =
vz = 0, the demand functions for private
goods, recipient government services and

nonaid federal government services would
be

Y;=bY 3"
LPG = (b, /E0Y {47
FGP = (by/t0Y B

In this case, the demands for recipient
government services and nonaid federal
government services depend only on their
own prices,

Therefore, for Hypotheses [ and 11 to flow
logically from Propositions 1’ and 2/, we
must assume either that voters/con-
sumers’ utility functions are of the Cobhb-
Douglas type or that the own price effect
of grants dominates the cross-substitu-
tion effect.

3. Conclusions

Ten years ago, Oates pointed out an ap-
parent asymmetry between lump-sum
grants and increases in private income.
He stated that “Increases in income shift
the demand curve outward . . ., while
grants lower the price to the taxpayer-
voter and produce a downward movement
along his demand curve” (1979, p. 28). He
further noted that

“increases in personal incomes to the members of a
eemmunity are not equivalent, in terms of their bud-
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FIGURE 1.

getary effects, to an equal increase in lump-sum in-
tergovernmental revenues because, although they may
generate the same true budget constraint, they do not
result in the same perceived budget constraint” (1979,
p. 29).

This important proposition was based on
a partial equilibrium model in which the
fiscal illusion associated with federal gov-
ernment spending is ignored. Recently,
Hewitt found that in a dual iilusion model
QOates’ proposition that grants lower the
price to the taxpayer-voter and produce a
downward movement along his demand
curve can be applied to both demands for
recipient government goods and federal
government goods.

In this paper, we show that in a dual
illusion model the impact of grants on the
demands for recipient government ser-
vices and nonaid federal goverment ser-
vices reflect two effects: (1) Grants change
the perceived price of public goods and
produce a movement along the demand
curve; (2) Grants change the perceived
price of recipient government services
(nonaid federal government services) and
shift the demand curve for nonaid federal
government services (recipient govern-

ment services). These results are quite
different from Hewitt’s findings. We fur-
ther show that the second effect, i.e., the
cross-substitution effect, disappears if the
utility function is of the Cobb-Douglas
type. This indicates that Hewitt's results
apply only as a special case. -

ENDNOTES

***We are grateful to Professor Robert Logan and
two anonymous referees for valuable commenta and
suggestions. Any remaining errors are strictly ours,
Professor O'Brien’s work was partially supperted by
a 1989 Summer Research Grant from the School of
Management, UAF.

'"This phenomenon is referred to as the flypaper ef-
fect.

MUtilizing virtually the same theorstical frame-
work, Logan (1986) formulated a similar hypothesis.

It ia of interest to note that the impact of grants
on the demands for recipient and nonaid federal gov-
ernment services will be more ambiguous if utility
functions are of a general type.

‘Tn terms of Hewilt's framework we assume P, =1
and Py = 1, As such, Zt, = 1 and Zt; = 1. These as-
sumptionsa change the interpretation of t, and t; from
the consumer/voter's tax prices per unit of recipient
government and nonaid federal government services,
respectively, to the consumer/voter's tax sheres for
the two public services. i

No. 2] FISCAI

'-!B;)S‘,e for instance Henderson and Quandt (1980, ]
“In general, for an individual consumer/voter t,(
= LG(1 + a), where a is greater than, less tha.u.tc

equal to zero. In the aggrogate, however, o must b
equal to zero, -
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