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INTRODUCTION

Broadly speaking Federal Grantg-in-Aid are
designed to promote effective fiscal federalism. The
parallel existence of a national and sub-national
governments could result in allocative inefficiency
and inequity from a national context. The efficacy of
a federal categorical matching grant to internalize
benefit gpillovers of sub-national government expend-
itures is an old idea. In the U.S. such a well foun-
ded idea was actually put to practice two decades
back and gradually expanded.

The tremendous'surge in recent years of
total U.S. Federal Grants-in-Aid is however more
attributable to the growth of broad-based and general
purpose grants. Income inequality across sub-national
jurisdictions, difference in the need for sub-natio-
nally provided services, unequal fiscal stress
exerted by sub-national governments and such other
inequities led to the expansion of Federal grant
expenditures in recent years. In simple figures U.S.
Federal Grants-in-Aid totalled $23 billion in 1950
and increased to about $91 billion in 1980. Percent
wise this is 5.3% of total Federal Outlays in 1850

and about 16% in 1980. No wonder one of the most



discussed aspects of the public sector in the U.S.

in recent days is intergovernmental aid. In the U.S.
the initiation of unconditional federal grants to
State and Local Governments in 1972 under the popular
term Federal Revenue Sharing has aroused more inter-
est on the topic resulting in a series of lectures,
conferences, seminars and numerous articles published
and unpublished.

Out of the numercus publications, those that
can be grouped to fall within the domain of economic
litexature, have in most cases compared the program
and welfare effects of different kinds of grants. The
literature is replete with neo-classical partial-
equilibrium models, whose conclusions in most cases
are straight forward and unambiguous within the cont-
ext of a narrower and unrealistic world. For instance
based on any of these micro models, an.unconditional
grant should necessarily lower fiscal effort of the
recipient government more than a conditional grant.
Yet after almost a decade since such an unconditional
grant system was implemented in the U.S., the so
sanguine fiscal-stress relieving potentiality of
these grants is in serious gquestion.

Obviously most of these partial-egquilibrium

models with their long list of "other things



remaining constant" have not been sufficiently prag-
matic. In the U.S8., federal revenue sharing is
allocated to states and local governments using two
different formulas that incorporate Need, Fiscal-
Stress, and Fiscal Capacity of the recipient state/
local jurisdiction. The distortionary effects of
these formulas on activities of the recipient juris-
dictions in turn should also be taken into consider-
ation. A macro treatment in a simultaneous world is
asked for.

This thesis is directed to filling this gap.
In the pursuit of this wventure, constraints that
confront state and local governments decision making
like income and tax differentials and federal-state
net transfers have been identified and incorporated.
The work is specifically aimed at unravelling the
theoretical conditions that underly the state's
reaction with their tax-efforts in the face of
federal revenue sharing. The objective of federal
revenue sharing has been to reliewve the state and
local governments from fiscal stress. Hence, it is
expected that state and local governments with high
figcal stress would lower their tax—-efforts after the
introduction of revenue sharing. This work initially

tries to theoretically identify the macro conditions



that ought to be satisfied for this objective to be
attained. A tax-effort coefficient will be derived
using an income-flow model, and finally the condit-~-
ions are estimated for each state separately in an
attempt to empirically explore whether tax-efforts
would ultimately decline or not after the introd-

uction of revenue sharing.



CHAPTER I

REVENUE SHARING IN THE U.S.

Place or Revenue Sharing ir the
Grants—-in-Aid Structure

The structure of the U.S. federal Grants-in-
Aid system is complex. Need, fiscal capacity, tax-
effort, externality, and cost necessitate the introd-
uction of different types of suitable grants. A neat
categorization in line with the format presented in
1968-69 by Mushkin and Cottonl in their noted work
in the field is too aggregative. It is more justifia-
ble to subdivide into mbre types on top of the ones
outlined in their study so as to include the differ-
ent types of grants based on allocation procedure.

The budget of the U.S. makes the following
general classification:

1, Categorical grants, earmarked for relatively

more specific types of local expenditures.

2. Broad-based aid (or Block grants), tied to

broad expenditﬁre categories, with a good amount of

digcretionary latitude within each grant.

lSelma Mushkin and John Cotton, Sharin
Federal Funds for State and Local Needs: Grant-in-
Ald and P.P.B. Systems, (New York: Praeger, 1969) .




3. General purpose aid (or Unconditional grants),

includes general revenue sharing as the major compo-
nent and also anti-recession fiscal assistance.

In the U.S. categorical grants comprise
about 65 percent of the total. Musgrave and Musgravel
show that based on allocation procedure there are
atleast six types of categorical grants. A matrix of
division could be based on whether in the grant
allocation procedure fiscal capacity has been allowed
for or not, whether the grant requires matching or .
not, and whether the matching provision is uniform
or variable.

Block grants are administered to broad
program categories as community development, manpower
training, law enforcement, and education, using form-
ulas for each. For instance, the Better Communities
Act of 1973 has provision for grants for urban
renewal, such that all cities with more than fifty
thousand persons would receive assistance under a
formula. .Such assistance also depend on the number
of persons below the poverty level. Under block

grants, local governments have discretion to determine

1Richard Musgrave and Peggy Musgrave, Public
Finance in Theory and Practice, 34 ed., (New York:

McGraw=-H1l1ll, 1980), p. 532.




U.S. Federal Grants-in-aid

. |
| |

Categorical or Broad-based General purpose or

Conditional or Block Unconditional

Matching Non-matching
Closed-end

Uniform Variable

Capacity Capacity Capacity Capacity

incorporated ignored incorporated ignored

Matching grants can be further divided into Open-

end and Closed-end.

TREE DIAGRAM SHOWING TYPES OF
U.S. FEDERAL GRANTS-IN-AID



priorities and plan, and implement the programs.
Allocation of general revenue sharing to

states is determined by the House and Senate formulas
that incorporate need, fiscal capacity, and tax-
effort in a complex way. Anti-recession fiscal assis-
tance is determined by the quantum of general revenue
sharing and the unemployment rate. Both types of
grants are unconditional for all practical purposes.
Detailed explanation of the GRS allocation formulas

appear at a latter stage.

Revenue Sharing in Retrospect

Nathan, Manvel, and Calkinsl point out' that
general asgsistance grahﬁs are not a new experience
for the United States., In 1803, Congress earmarked
5 percent of the income from sale of federal lands
(one of it's main source of income) for distribution
to the contributing states and advised to be used for
transportation and education with no penalty for not
following so. Later in the 1830's about $28 million
was distributed to the states out of accumulating
federal surplus in accordance with the Surplus Dist-

ribution Act of 1836. No major federal redistribution

lrichard Nathan, Allen Manvel, and Susannah
Calkins, Monitoring Revenus Sharing, {(Washington D.C.:
The Brookings Institution, 1975).




of revenue was undertaken for more than a century.

In the 1950's the Congress felt it necessary
to introduce bills in favor of some kind of uncond-
itional grants. In 1958, a bill was introduced that
called for an amount to be distributed as shared
revenue by taking out funds from categorical grants.
It did not pass. Then in October 28, 1964, President
Johnson in his campaign statement observed that, "At
the state and local level, we see responsibilities
rising faster than revenueé, while at the federal
level an average annual growth of some $6 billion
provides a comfortable margin for federal tax reduct-~
ion, federal programs, and more generous help to
state and local units."t To materialize his content-
ion, a task force under Joseph Pechman and Walter
Heller was formed, which submitted it's report on
November 11, 1964. Unexpectedly, however as Nathan,
Malvin, and Calkins2 mention, President Johnson
dropped the entire plan for a general revenue sharing,
probably becauge the plan was leaked out and that he

might have anticipated a strong opposition.

ly.s. Presidential Statement #6 on Economic
Issues, Strengthening State-Local Government, .
(Washington D.C.: Government Printing Office, 1964)

2Nathan, Malvin, and Calkins, Monitoring
Revenue Sharing.
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No serious attempt was made to revive the issue
untill President Nixon took it up again in the late
60's and early 70's. The famous Nixon Revenue Sharing
Bill was introduced to the House on September 23,
1969 by thirty-three senators. The rationale present-
ed were in line with the Heller~-Pechman proposal;
namely need and fiscal mis-match.

The Ninety-first Congress covering the
period 1969-70, basically ended with a good amount
of support for a federal revenue sharing program,
and an agreement to continue the debate in the Ninety
Second Congress. After another two years of debates
and political lobbying during the entire life of the
Ninety~Second Congress (1970-72), the State and Local
Fiscal Assistance Act was finally passed by the House
on June 21, 1972. Later, after slight modification
to the House formula, the Senate approved it's own
version of the formula on September 12, 1972. The
House version gave meore weilghts to highly populated
urban states and states that earned its' revenue from
income taxes. The Senate formula favored basically
the low income states. A compromise was proposed by
the Senate Finance Committee and the House Ways and
Means Committee in the following lines: Each state

would receive it's allocation under whichever formula®



1l

would give it the higher amount. But since total
allocation for each year is fixed, the individual
allocation to states would have to be scaled down

to meet this constraint.



CHAPTER II

SHORT REVIEW OF THE LITERATURE

Introduction

The need for categorical matching grant is
theoretically attributed to the fact that a sub-.
national government would only consider the utility
that can be derived within it's own jurisdiction in
the production of public goods, and thereby ignore
the spillover of benefits that such public goods
can effectively generate -to surrounding jurisdict-
ions. The resultant inefficiency in economic activity
according to the Pigdvian rationale can be corrected
by distributing a unit subsidy (i.e., a categorical
matchiné grant) equal to the value at the margin of
the spillover benefit it creates.l Buchanan's case
for unconditional grant came to be recognized when
he pointed out that even intra jurisdictional hori-
jontal equity is sought to be maintained by the
central government with it's fiscal instruments and

the sub-national governments do the same, from the

' lAvC. Pigou, The Economics of Welfare, 4th.
ed. (London: Macmillan, 1932), part 2.

12
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standpoint of the nation as a whole inter jurisdict-
ional horizontal equity is not necessarily guaranteed.
Because, with an identical need for’'public goods, the
wealthier of the two jurisdictions will be able to
meet it's requirements with lower tax rates. The
central government according to Buchanan should inst-
itute a program of unconditional grants to poorer
localities, inorder to equalize fiscal capacity of
all jurisdictions.

So far as revenue sharing comes to be analo-
gous to unconditional grants, the entire literature
on federal Grants-in-Aid is relevant. The Grants-in-
Aid literature is reﬁlete with comparative analysis
of categorical and unconditional grants on the basis
of rationale, and welfare and program effects. A
review of the revenue sharing literature will there-
fore be incomplete without an adequate consideration
of the entire Grant-in-Aid literature. Fewer works
have however addressed specific issues of federal
revenue sharing in the U.S. One of the reasons béing

that a comprehensive revenue sharing program in this

lyames Buchanan, "Federalism & Fiscal Equity"
American Economic Review, vol. XL, no. 3 (September,
1350).,-pp. 583-599; reprinted in Homewood, Illinois:
Richard D. Irwin, 1959, American Economic Association,
Readings in the Economics of Taxation), pp. 93-109.

1

I
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country was started only a decade ago. In this respe-
ct works have mostly centered on exploring the income

and fiscal distributive effects.

Debate on the Pigovian Rationale

The Pigovian theory of matching grants rema-
ined unscathed for atleast a decade, untill the first
assault by Anthony Scott in 1950. L scott pointed out
that inter and intra jurisdictional equi-marginal
product of resources and labor is automatically
ensured by mobility within and across such jurisdict-
ions. If the sole aim is to maximize national product
then this automatic mechanism should not be disturbed.
Transfers of governméht income from place to place
counteract this incentive to labour mobility and
thus prevent the maximization of national production.
Similar questions against federal transfers were
also raised by Buchanan and Stubblebine? who attri-
buted this likelihood of inefficiency to the introdu-
ction of a program of government grants as it provid~

es incentives for further modifications in community

behavior. The refutations of Ronald Coase are also

1Anthony Scott, "A Note on Grants in Federal
Countries", Economica, vol. XVII, no. 68 (November,
1950), pp. 416-422.

2James Buchanan and William Stubblebine,
"Externality", Economica, vol. 29 (November 1962),
pp. 371-384.
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not uﬁknown in the literature; that if potential
ineféiciéncy brought about by externality are resol-
ved through voluntary collective action among the
communities, the Pigovian prescription would only
aggravate the situaticn.l

Buchanadzattempted to critically examine the
validity of Scott's arguments. Speaking about the
resource allocative effects of federal income transgf-
ers in general, he argues that, in so far as the
income transfer tends to reduce the net out-migration
of unskilled and semi-skilled labor from the low=-
income states, it may be considered "resource distor-
ting". But, in so far as it tends to reduce the net
out-migration (or increase net in-migration) in the
ranks of the highly skilled technicians, professional
people, and potential entrepreneurs, the transfer
is "resource correcting”.

One of the drawbacks of the Pigovian partial
equilibrium models is that using a community utility

and income constraint framework, the redistributional

1Ronald Coase, "The Problem of Social Cost",
Journal of Law and Economics, vol. 3 (October 1960),
pp. 1-44. -

2James Buchanan, "Federal Grants and Resource
Allocation," Journal' of Pelitical Economy, vol. 60
(June 1952), pp. 208=217.
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effects between communities have been demonstrated
without taking into account the derived benefits
to the nation as a whole due to grants. Wildel uses
a Bowen—sémuelson type pure public goods model to
demonstrate that grants are c¢rude and inefficient
means of accomplishing redistributional goal. He
points out that in the application of benefit theory
each interested group was asked to help finance that
good in accordance with true (though perhaps not
voluntarily revealed) evaluation of the goods benefi-
ts. Wilde then goes on to say that if the nation is
helping a community, it can also be said t© help the
nation in making the extra production possible.
Therefore it makes no more sense to say that grant
money redistributed to the community than to say
that the community is redistributing the same amount
to the nation; rather the benefit funding should be
viewed as being distributionally neutral.

Ronald Teeples2 integrates the Tax-Burden

approach and a dual public goods utility framework

1rames Wilde, "Grants-in-Aid: The Analytics
of Design and Response," Natiomal Tast.Journal, vol.
XXIV (June 1971), pp. 143-155,

2Ronald Teeples, "A Model of Matching Grant-
in-Aid Program with External Tax Effects," National
Tax Journal, vol. XXXIV, no. 3-4 (1979), pp. 316~331
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to demonstrate what he calls the peril of conditi-
onal matching grant-in-aid programs that are not
degsigned to reduce collection costs or external
effects in the choices of subordinate governments.
It was shown that, "even where each subordinate gove-
rnment finds the terms of the grant proposal accept-
able, and naively pursues the capture of "outside"
funds, at least some must be made worse off by the
grant program. And to the extent that no interregio-
nal redistribution takes place, all of the subordi-
nate governments will be left worse off. "t Teeples
obviously criticised categorical matching grant for
violating Pareto Optimal criterion, where each sub-
national government unit is regarded as an individual
in the welfare literature. He proves this by assuming
that a subordinate government is able to calculate
the fraction of each dollar of grant funds raised by
the superior governments that will be collected from
the subordinate government's own revenue sources.
Attacking all kinds of federal grants in

general, Roger Faithzlinva'recent.article.argues that

lrpid., p.486.

2Roger Faith, "Local Fiscal Crises and
Intergovernmental Grants: A Suggested Hypothesis,"
Public Choice, vol. 34, no. 3-4 (1979), pp. 316-331.
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the provision of intergovernmental grants on the
basis of perceived welfare levels creates a Samarit-
an's Dilemma and induces local governmental units

to compete with one another to appear more deserving.
In his view, the apparent unwillingness of many local
governments to solve their own financial problems
internally indicates that they expect aid from higher

level governments.

Direct Impact on Expenditures

A significant amount of the literature on
federal grants deal with only the program effects of
different kinds of grants from a purely positive
point of view. That federal grants to state and local
governments will exert a stimulating effect on those
functions to which it is directed (in the case of
categorical grants) and to most functions in general
(in the case of unconditional grants) have been
proved unambiguously in the literature.l

Original theoretical exploration on this

issue was made by Sacks and Harris,® and Bahl and

lOne of the widely used text for a discussi-
on on this issue is the already cited work by,
Mushkin and Cotton, Sharing Federal Funds for State
and Local Needs.

2Seym.our Sacks and Robert Harris, "The Dete-
rminants of State and Local Government Expenditure
and Intergovernmental Flows of Funds," National Tax
Journal, vol. XVII (March 1964), pp. 75-85.
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1 But Wilde? was the first to attempt to

Saunders.
draw on standard economic analysis of individual beh-
avior and apply it to a local governmental unit. His
static model clearly brings out the following conclu-
sions:

1., Specific non-matching aid may have no different
allocative effects then general non-matching aid.

2. If specific non-matching grants are larger than
what the locality would spend on the aided function
in their absence, the specificity provisions may have
allocative significance.

Wilde however was aware of the assumptions.
and drawbacks of his static partial equilibrium
approach. He admits that the owverall stimulas of
different types of grants may be positive, negative
or zero, depending on the differential incidence of
central and local taxes, the extent of tax exportat-

ion and varying marginal propensities to spend on the

aided function.

1Roy Bahl and Robert Saunders, "Determinants
of Changes in State and Local Government Expenditures."
National Tax Journal, vol. XVIII (March 1965),
pPpP. 50-57,

2James Wilde, "The Expenditure Effects of
Grant-in-Aid Programs," National Tax Journal, vol. XXI
(September 1968), pp. 340-348.
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Gramlichl postulates a quadratic utility function
that incorporates expendituxes separately for those
tied to matching grants and those out of own funds,
and private after tax income for state and local
governments. Empirical findings based on the derived
constrained maximization conditions point to stimul-
ation of local expenditure as a result of both match-
ing and block grants. In a later study by Gramlich

2 an additional exploration was attempted

and Galper
to statistically estimate the dynamic response of
grants. They discovered that response of current
expenditures and taxes to changes in previous balan~
ces or exogenous inflow of funds seemed sluggish.
Their results show that the impact response of a
$1.00 inflow does not bring about a significant
increase in expenditurxes and/or reduction in taxes.
In the second year the response is 25 percent of
$1.00, and in the third year it is 50 percent. From

a similar theoretical foundation, but using Full-

Information Maximum Likelihood Estimates, recently

1Edward Gramlich, "Alternative Federal Poli-
cies for Stimulating State and Local Expenditures: A
Comparison of their Effects," National Tax Journal,

2Edward Gramlich and Harvey Galper, "State
and Local Fiscal Behavior and Federal Grant Policy,"
Brookings Papers on Economic Activity, no. 1 (1973),
pp-a 15- 6 .
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James Follain Jr.l also shows that revenue sharing
did not relieve tax-efforts of individual states.

The restrictive conditions under which the
partial eguilibrium models operate are well known.
Louis Jam.es2 points out two such assumptions that
make an analysis of grants unrealistic. Firstly,
recipient states are assumed to act as pure competit-
ors in a constant price world; and secondly, recipie-
nt states are assumed to be able to generate additio-
nal guantities of real goods and services. James
however concludes from his "qualitative" analysis
that, ". . . the general equilibrium solutions differ
little from the partial equilibrium scolutions; howev-
er the importance of this analysis is that sizable
programs will, in the general case, yield these resu-
lts only if the partial equilibrium assumption of

constant prices is violated."3

lﬁames Fellain:Jr, "Grants Impacts on Local
Fiscal Behavior: Full Information Maximum Likelihood
Estimates," Public Finance Quarterly, vol. VII,
no. 4 (October 1979), pp. 478-500.

2Louis James, "The Stimulation and Substitu-
tion Effects of Grants-in-Aid: A General Equilibrium
Analysis," National Tax Journal, vol. XXVI, no. 2
(June 1973), pp. 251-265.

31pid., p.264.
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In a recent article Jurionl extends the
conventional two-goods model to the case of 'n'
goods. This enabled him to take account of local
public goods that are substitutes amd complements,
more explicitly and comprehensively. According to
Jurion the results of the traditional model do not
necessarily follow as expected. ". . . if only the
privileged good is granted by central government or
also if all the granted goods are substitutes of it,
the traditional result is still proved. But when
other granted goods are complements of the good
central government want to promote consumption, the
result is undetermined and it is very possible that
the use of lump~sum grants will be less costly than

that of matching grants.“2

The "Distortion Thesis"

The most investigated question in the grant
literature has been whether categorical grants to
specific expenditure types stimulate expenditures on

non-aided types or not. Originally, implied in the

1p.J. Jurion, "Matching Grants and Uncond-
itional Grants: The Case with n Goods," Public

21bid., p. 244.
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works of Maxwelll, and Hellerz, the "Distortion

Thesis" holds that generally, "if a state government
had reached a rational revenue-expenditure distribut-
ion before the federal aid became effective, this is
now completely distorted because of the greater util-
ity given to a dollar spent in a particular direction.“3
More specifically, the "Distortion Thesis" hypothesi-
ses that the introduction of matching conditional
grants to state and local goveraments often induce
lower-level governments to neglect activities that
do not receive federal funds in favor of those that
are federally supported, thus distorting the optimums
It is automatically implied therefore that unconditi-
onal grants are more efficient.

To the contrary, Jack Osman4 for the first
time empirically verified that except for highway
and welfare expenditures, federal aid brings about

an increase in expenditures even in non-aided

lJames Maxwell, The Fiscal Impact of Feder-
alism in the United States, (Cambridge: Harvard
University Press, 1946)

Walter Heller, New Dimension of Political
Economy, (Cambridge: Harvard University Press, 1966)

3Maxwell, Fiscal Impact of Federalism in the
United States, p. 349.

4Jack Osman, "The Dual Impact of Federal Aid
on State and Local Government Expenditures," National
Tax Journal, vol. XIX, no. 4 (December 1966), pp. 362-72,
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functions. For instance each $1.00 increase in feder-
al aid to all functions other than education was
associated with a $0.52 increase in educational
expenditures. He gives two underlying possibilities
for this stimulating effect to non-aided functions.
"First, federal aid to a given function could release
resources for use in other functions, for debt retir-
ement and/or tax reduction. Secondly, the receipt of
federal aid which, in general, will increase outlay
for the function to which it is directed, also may
lead to increased outlays for complementary function.“l
Following Osman, Smith2 correctly points out that the
"Distortion Thesis" is based on the implicit assumpt-
ion that the demand for the aided public good is
price elastic. Also according to Smith, on the other
hand distortion will also simply be indicated by a
reduction in state-local unaided public expenditures
as a result of matching conditional grants. It
follows therefore, that in a log-linear egquation form
the sign of the coefficient of grants (i.e., the

grant elasticity of expenditures) should be signific-

libid., p. 371.

%pavid Smith, "The Response of State and
Local Governments to Federal Grants," National Tax
Journal, vol. XXI, no. 3 (September 1968), pp. 349-357.
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cantly negative. However, his £findings once again do
not support the "Distortion Thesis". It leads him to
conclude that ". . . a major effect of conditional
federal grants to state and local governments is to
release funds for expenditures on those functions not
receiving direct federal support."l Other notable
works that find evidence for a stimulating effect on
the non-aided functions are by Bishop, Haskell, and

Henderson.2

Objection to Buchanan's Contention

Buchanan's rationale for unconditional
grants have met with some criticisms also. Scott
asserts that, "Complete over-all horizontal equity
is not achieved (in a system of fiscal federalism
without unconditional grants), chiefly because its

achievement is not a prime goal in federation'.“3

lrpid., p. 356.

2George Bishop, "Stimulative versus Substit-
ution Effects of State School Aid in New England,”
National Tax Journal, vol. XVII, no. 2 (June 1964)
Pp. 133-143; Mark Haskell, "Federal Grants and Budge-
tary Distortion," Quarterly Review of Economics and
Business, vol. II, no. 2 (May 1962), pp., 70-87;
James Henderson, "Local Government: A Social Welfare
Analysis," Review of Economics and Statistics, vol. L,
(May 1968)

3Anthony Scott, "The Economic Goals of Fede-
ral Finance," Public Finance, vol. XIX, no. 3 (1964),
p. 251,
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Therefore, any horizontal inequity beyond the federal
government's own fiscal set-up for the nation as a
wheole, and the state and local governments fiscal
set-up within their own jurisdictions is not a major
fiscal objective within a federal wystem of govern-
ment.

Musgravel sees horizontal inequity across
sub~national jurisdictions as a price of decentrali-
zed fiscal system. Such inequities according to
Musgrave are the side-effects of interjurisdictional
shifting of tax burdens, the levying of many state
and local taxes on firms instead of directly on indi-
viduals, and differing cost functions for local
public services rendered. Buchanan's case for differ-
ent levels of income across jurisdictions being only
one of the many sources of horizontal inequity in a
federal system.

Oates2 goes all the way to prove with an
illustration that any kind of unconditional grant in
a single national income-tax rate structure is bound

to produce some perverse income redistributive

lrichard Musgrave, "Approaches to a Fiscal
Theory of Political Federalism."” In Public Finances:

Needs, Sources, and Utilization, National Bureau of
Economic Research (New Jersey: Princeton University
Press, 1l961)

2Wallace Oates. Fiscal Federalism, (New York:
Harcourt Brace Jovanovich Inc., 1972).
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effecty. "The problem is that even relatively poor
communities usually contain some wealthy persons,

and , similarly, rich jurisdictions often have some
poor residents. As a result, in some cases, the inte-
rgovernmental grants may well tend to exxagerate
rather than reduce the existing degree of inequality
in the distribution of income; some income will tend
to move from persons of lower incomes to relatively
wealthy individuals. . . . To achieve a just distrib-
ution of income among the individuals in a nation, a
national program that redistributes income among
individuals, not among jurisdictions, is the preferr-
ed alternative."l As clearly implied, Oates is in
favor of a national negative income-tax program, with

differential rates across jurisdictions.

The "Perversity Hypothesis"

The fiscal mismatch between the federal and
state-local is an aspect of what has long been known
in the literature as the "perversity hypothesis.”

In 1944, Hansen and Perloff’ investigated the built-

in-flexibility of state-local revenue and expenditu-

lrbid., p. 8l1.

2Alvin Hansen and Harvey Perloff, State and
Local Finance in the National Economy, (New York:
Norton, 1944).
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res and brought out a depressing picture of the situ-
ation. The "perversity hypothesis" in their own words
is the disturbing conclusion that since ". . . state
and localities have in fact followed the swings of
the cycle and have thereby intensified the violence
of economic fluctuations. . . unless their fiscal
systems are planned in relation to the federal stab-
ilization program, they are likely to nullify in
large measure the national counter-cyclical activit-
ies.“l While trying to empirically find evidence for
this, Rafuse Jr. points out that "the low income
elasticity of the state and local revenue system
restricts the contribution of the system to built-in-
flexibility. If expenditures are more elastic than
revenues, state and local fiscal behavior will be
cyclically perverse."2
One of the original supporters of a revenue
sharing pfogram in the U.S. for correcting the feder-
3

al and state~local fiscal mismatch was Walter Heller.

He argued in favor of distributing the growing fiscal

lrpid., p. 199.

2Robert Rafuse Jr., "Cyclical Behavior of
State-Local Finances," in Essays in Fiscal Federalism,
ed. Richard Musgrave (WashiIngton D.C.: The Brookings
Institution, 1965), pp. 65-66,

3Heller, New Dimension of Political Economy.
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dividends of the federal government because of the
high elasticity of the federal income taxes. Concur-
ring with him Pechman writes, ". . . state and local
tax receipts are too sluggish to keep up with the
growth in expenditures without frequent rate increas-
es. State governments rely most heavily on sales
taxes and local governments on the property tax, both
of which respond no more than in proportion to income.
As I have already indicated, expenditures by the
state and local governments rise by which more than
the growth in income. Some thing needs to be done to
increase the responsiveness of the state and local
raeceipts to the growth of the economy.“l

In a more technical sense, economists were
actually referring to the differential in the yield
elasticity of taxes. Specifically, types of taxes
imposed by the state-local governments have a lower
yield elasticity compared to types of taxes imposed
by the federal government. Table 1 gives a picture
of different studies showing elasticity differences.
It is very important to note however, that the yield
elasticity of income~tax is more than unity for all

studies which explored the issue essentially because

laoseph Pechman, "Fiscal Federalism for the
1970's," National Tax Journal, vol. XXIV, no. 3
(September 1971), p. 282. .
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Table Showin Comparlson of Income
Elasticities of Taxes in the U.S8.

Study by: Personal Corporate General General
Income Tax Income Tax Property Tax Sales Tax

I. Harris 1.80 1.16 ~ N.E. 1.00
II. Netzer 1.70 1.10 1.00 1.00
III. Davies N.E. N.E. N.E. l1.00
IV. Rafuse N.E. N.E. 0.80 1.27
V. Greytak & 1.70 1.1¢0 0.98 1.00
$uss;g

I. Robert Harris, Income and Sales Taxes:
The Outlook for States and Localities, (Chicago:
Council of State Governments, 1966)

I1. Dick Netzer, "Financial Needs and Resources
Over the Next Decade," in National Bureau of Economic
Research, Public Finances: Needs, Sources, and Utili-
zation. (Princeton: Princeton University Press, l1961)

III. David Davies, "The Sensitivity of Consum-
ption Taxes to Fluctuations in Income," National Tax
Journal, vol. XV (September 1962), pp. 281~-290,

IV. Robert Rafuse, "Cyclical Behavior of
State-~Local Finances," in Richard Musgrave, (ed)
Essays in Figcal Federalism, (Washington D.C.: Brook-
Ings Institution, 1965).

V. David Graytag and Dale Taussig, "Revenue
Stabilizing Grants: A Proposal," Proceedings of the
Sixty-Fourth Annual Conference on “Taxation, National
Tax Association, Kansas City, MO, Columbus Ohio,
National Tax Association, September 26-30, 1971.

ppo 47-540
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of the progressive rate structure typical of this

type of tax. It is an old established equation that:

by lhs Doy e

And it is known that, 11,.”,= GNP elasticity
! of tax.

4’. >1 , for progressive ¢L£ &= tax-rate ela-
t,6 tax-rate. » sticity . w.r.t.
it's base.

tax-rate. = tax-base ela-
MY sticity w.r.t.
GNP.

41'& 6=1 , for proportional /lL
, =

Since factor shares and division of output may change
in the short-run 4}_&’7 may vary from unity for differ-
ent types of taxes. In that case if 1’-1’,6 is unity
(for most taxes other than income-taxes) variation

in 1"":7 in the short-run is due to changes in /A'B,Y .
For income-taxes since 41_{_’5 is greater than unity,
short-run elasticity would be much greater than unity
depending on how 4‘-@,\' behaves in the short-run. On
long-run elasticity Musgrave and Musgrave makes a
theoretical proposition that, "Taking a long-run.
view, we find that factor shares and the division

of output between consumption and investment show
little change. This implies that the base of all

taxes varies at more or less the same rate as does

GNP. In other words, the yield elasticity of most
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tax bases is close to unity. Income tax revenue does,
however show a higher elasticity, owing to the progr-
essive nature of tax rates."l
Some supporters of general revenue sharing
would definitely criticize the long-run stability
concept of tax base elasticity. In one of his origin-
al works Heller that, "The income tax base, . .
has grown from $65 billion in 1946 to $128 billion
in 1955, to $210 billion in 1963, and the estimated
$300 billion in 1967 - and has risen from 31 percent
of gross national product in 1946 to an estimated
38 percent in 1967. By 1972, the federal income tax
base should grow to $425 billion (assuming a 6 pex-
cent annual growth in money gross national product,
and the income tax base growing 20 percent faster
than gross national product). So a 2 percent of base
share would reach $8% billion by 1972. Truly, a share
in federal income tax would be a share in U.S. econo-
mig growth."2

If there is a secular tendency of the income

1 Musgrave and Musgrave, Public Finance in
Theory and Practice, p. 557, footnote.

2Halter Heller, "A Sympathetic Reappraisal
of Revenue Sharing", in Revenue Sharing and the City,
ed. Harvey Perloff and Richard Nathan (Baltimore:
John ‘Hopkins Press, 1968), p. 9.
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tax base elasticity to remain greater than one coupl-
ed with a progressive rate structure; the long=-run
yield elasticity of income tax is definitely quite
high compared to other taxes. It is interesting to
note that proponents of general revenue sharing have
cited this built-in~-flexibility of income taxes as a
rationale.

Is Revenue Sharing Price
Distortionary?

Both the House and Senate allocation formul-
as incofporate relative tax-effort (the state's tax-
effort as a proportion of the sum of the same for
all states) as one of the aid determining factors.
Relative tax-effort according to the proponents of
revenue sharing is the best proxy for fiscal stress,
so that the more is the value of this parameter the
more should be the grant allocation. Economists have
however, time and again questioned it's inclusion in
the allocation foqmulas, because it can cause adverse
welfare consequences to kill the very income redistr-
ibutive objective of revenue sharing.

Basically, critics point out that the inclu-
spion of the relative tax-effort factor creates a
price effect in favor of locally produced public goo-

ds. First identified by Goetz, and later followed by
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Johnson and Mohan, Bradford and Qates, and Marvin
Johnsonl, who maintain. that since an increase in
revenues by a subsidiary government results in an
increase in revenue sharing funds to that government
assuming all other factors constant, the net cost of
financing additional public goods expenditures is
reduced. The relative price of public goods is there
fore lowered for that subsidiary government. The un-
desirable implication is that as sub-national expend-
itures are increased they automatically get financed
by the regressive state and local tax structure.

The effort index atleast theoretically crea-
tes an incentive for the local jurisdiction to engage
in either strategic behavior or collective action.
Strategic behavior in this case occurs in a zero-sum
game environment (because total revenue sharing enti-
tlement is fixed), and therefore there can only be an

increase in the gquantum of grant for one or some at

lCharles Goetz, "Federal Block Grants and
Reactivity Problem," Southern Economic Journal, vol.
XXXIV, no. 1 (July 1987), pp. 160-165; Darwin Johnson
and Charles Mohan, "Revenue Sharing and the Supply of
Public Goods," National Tax Journal, vol. XXIV, no. 2
{June 1971), pp. 157/-167; David Bradford and Wallace
Qates, "The Analysis of Revenue Sharing in a New App-
roach to Collective Fiscal Decisions," Quarterly Jou-
rnal of Economics, vol., LXXXV, no. 3 (August I§;IS
Pp. 416~439; Marvin Johnson, "Recognizing the Compet—
itive Nature of General Revenue Sharing Grants," Sou-
thern Economic Journal.




35

the cost of other states, or all states end up just
maintaining status quo. Collective action on the
other part of the state and local governments could
however result in reduced sub-national tax-efforts
beyond that expected as a normal reaction to an unco-
nditional grant, ,because reduced tax-effort in equal
magnitude by all sub-national jurisdictions does not
lower relative tax-effort of any one jurisdiction.
Maxwell, therefore argues that, "the most formidable
reason why the bonus (or penalty) will have a weak
and defused effect over time is the relative nature
of tax-effort. If increased effort of state X will
not secure a bonus ... . . In short, the bonus for
taxing more and the penalty for taxing less are redu-
ced by the uncertainty of the outcome. . . ."l Since
the tax-effort factor could also produce interjurisd-
ictional competition for revenue sharing grant,
Fisher2 points out, the result could be increased sub
national public expenditure accompanied by welfare

loss, which seems to be a curious type of sub-nation-

lJames Maxwell, "Tax Effort as a Determinant
of Revenue Sharing Allotments," Harvard Journal of
Legislation, vol. X, no. 4 (December 1973),

2Ronald Fisher, "A Theoretical View of Reve-
nue Sharing Grants," p. 181.
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al government expenditure stimulation.

In another stimulating article Maxwelll
mentions two factors that make an effort factor crude.
Firstly, a state may have a high/low factor because
it's government has preference/dislike for public
goods or they have, 'made fiscal errors'/'have been
frugal', in the past. But the allocation formulas do
not have provision to take this past behavior into
consideration. Secondly, equal effort connotes that
relative tax-efforts should equalize across jurisdic-
tions. But it is plausible to argue that rich states
have more tax-effort augmenting capability than poor
states. A bonus for increase in tax-effort seems the-
refore to discriminate against poor states.

Drawing arguments in the same line Thurow
reminds, that "the objective is not to reward effort
but to achieve an optimum income distribution and

undertake the correct amount of investment."2

Revenue Sharing as an Income Equalizer

One of the most widely used test of revenue

1James Maxwell, "Revenue Effort as a Determ-
inant of Grants," Journal of Economic Issues, (Septe-
mber 1972), pp. l42-145,

2Lester Thurow, "The Theory of Grants-in-Aid,"
National Tax Journal, vol. XIX, no. 4, p. 377.
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sharing is whether it has succeeded as an income equ-
lizer or not. Some studies have explored the strength
of the negative correlation between per-capita income
and revenue sharing grant embodied in the Senate and
House formulas. Yet other have done emperical econom-
etric studies to find the actual effect of these
grants on per-capita income.

Nathan, Manvel, and Calkinsl analyze "net
redistribution effects" by computing net gain/loss
for each state. A gain/loss has been computed by ded-
ucting prorated fraction of federal receipts from
shared revenue, where it is assumed to be financed .
by states in proportion to their estimated contribut-
ions to all federal receipts. Revenue sharing seems
to perform better as an income equalizer when such
gain/loss is considered, than by reference only to
per-capita shared revenue. "Many of the supporters of
revenue sharing who favor it as an investment for
equalizing economic conditions among the states rega-
rd this effect of the program as one of its most
positive features."2 However the same study with ref-

erence to revenue sharing and the one made by

lRichard Nathan, Anthony Manvel, and Susann-
ah Calkins, Monitoxing Revenue Sharing, (Washington
D.C.: The Brookings Institution, 1975,

2
Ibid., p. 73.
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Haskelll with reference to total federal grants, find
that states with large land areas and low population
density received proportionately greater amounts of
grant funds than smaller high density areas.

The income redistributive effect of revenue
sharing has been supported by Fisher from a quite a
different angle, when he points out that, "as a redi-
stributive devise revenue sharing surely has more -
than a modest equalizing tendency,"zhbecause revenue
sharing is more likely financed by federal income
taxes, which because their progressive structure
better fit into the equal sacrifice equity criterion
than state ihposed regressive taxes.

Recently Holcombe and Zardkoohi3 came up
with econometric evidénce that seem to prove that the
entire revenue sharing process is more of a political
juglexy and an income redistributive illusion. Based
on their cross-sectional results, revenue sharing and

also total federal grants seem to be statistically

lMark Haskell, "Federal Grants and the Income
Density Effect," National Tax Journal, vol. XV, .-
(March 1962), pp. 105-108.

2Fisher, "A Theoretical View of Revenue
Sharing Grants," p. 18l.

3Randall Holcombe and Asghar Zardkoohi, "De-
terminants of Federal Grants," Southern Economic Jou-
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and the percentage of the population below the pover-
ty level. In their view political lobbying is a more
important factor in determining federal grants, and
find evidence for their assertion. It will atleast
not be too naive to suspect that in general politic-
ians are largely interested in income distribution

only to the extend that it furthers their self inter-

est.



CHAPTER III

ADDED FEDERAL TAX BURDEN DUE TO GRANTS~IN-AID:

FROM PARTIAL TO GENERAL SETTING

Introduction

The welfare and program effects of categori-
cal and unconditional grants can be analysed by both
the Traditional model using a bi-sectoral private-
public good utility function, and the Tax Burden
model using public expenditures and taxes in a gener-
al utility framework. Although, both models exhibit
significant program effects due to categorical grants
and income and fiscal effects due to unconditional
grants, the following analysis would prove that the
same conclusions are considerably weakened if the
added federal burden of financing these grants are
simultaneously considered.

From a pragmatic viewpoint any kind of fede-
ral grant would logically have to be financed by one
or more of the following:

1. Increase in federal revenues.
2. Decreése in other federal expenditures.
3. Decrease in other types of grants not in question.

4. Increase in federal debts.

40
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An exploration of welfare and program effects should
then look into the issue from this modified context.
An in-depth analysis on this issue remains absent in
the literature. The following is an attempt to
present the significance of such an analysis.

Works on federal grants have so far viewed
the problem from a purely partial equilibrium settinng,
with a few notable exceptions. By assuming, ". . .
that the introduction of a new grant program or an
increase in an existing one is accompanied by an
increase in federal taxes sufficient to fully finance
the change in grants," Ronald Fisher concludes that,
". . . if an individual pays less taxes to the central
government to finance the grant than he would pay in
local taxes to make the same amcunt of revenue avail-
able to his local government, tha£ individual is
effectively better off and thus desires a larger
quantity of public good.“l Objections to the Revenue
Sharing Bill on this issue were voiced by notable

) 2 4
Congressmen and Economists. For instance, on January

26, 1971 representative Wilbur Mills outlined three

1Ronald Fisher, "A Theoretical View of Reve-
nue Sharing Grants," National Tax Journal, vol. 32,
no. 2 (June 1979), p. 175.

2The Revenue Sharing Bill was introduced on
September 23, 1969 by thirty-three U.S., senators.
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eventually unavoidable possibilities that directly
face the guestion of how the cost of revenue shﬁring
would be met; firstly, by an increase in federal tax
ravenue . . . ; secondly, by a prorated curtailment
of existing programs of categorical aid to state
and local governments; and thirdly, by a prorated
reduction in all other federal spending.

It is clear therefore as Stephen Dresch
remarks that, ". . . on a net basis not everyone can
gain . . . . In fact, a cost must be effectively
imposed upon someone, whether directly and obviously
as through tax increases (and consequent reductions
in non-federal government budgets} or indirectly
and less apparantly through alternative federal
programs foregone. In short, to adequately evaluate
such a proposal, it is necessary to make atleast
some judgement concerning the distribution of the

costs as well as the benefits of the program.“2
He then goes on to compute per-capita incidence of

alternative programs for all fifty states under the

lU.S., Congressional Recoxd, vol. 117, pt.
92nd Congress, lst session, 1971, pp. 502-8.

2Stephen Dresch, "An "Alternative" View of
the Nixon Revenue Sharing Program," National Tax
Journal, vol. XXIV, no, 2 (June 1971), pp. l31l-42,

1,
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following criteria:
l. Net revenue sharing after an income tax Surtax.
2. Net categorical grant after an income tax Surtax.
3. Revenue sharing minus categorical grant substitu-
tion.
The results were interesting. States like California,
New York, Illinois, Indiana, and others seem to be
net losers regardless of whether the revenue sharing
is financed by an income tax surcharge or a reduction
in categorical grants.l

It all therefore boils down to the conclusion
that for a more realistic exploration, revenue sharing
should be viewed from a gqualified general equilibrium
context. "In brief general equilibrium analysis of
revenue sharing reguires that explicit attention be

paid to the source of the funds distributed to the

2
states in the form of unconditional grants."

The Modified Conventional Model

The Conventional Model applies standard eco-

nomic analysis of individual consumer behavior to

governmen&al units. Back in 1952, Scott recognised
Ibid., p. 135.

2George Break, "Revenue Sharing - It's Impl-
ications for present and future Intergovernmental
Fiscal Systems: The Case For," National Tax Journal,
vol. XXIV, no. 3 (September 197l), p. 31ll.
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governmental units. Back in 1952, Scott recognised
that, "Federal grants is analogous to subsidy . .

(in that) it can be used to augment individual incom-
es (budgets) or to cheapen certain products (service-
s)."l Following Scott, Gramlich noted that, "The
conceptual basis . . . is a utility maximization
analysis for state and local government . . . . It
takes only a few extensions of the same arguments to
construct a theory of state and local behavior which
can be used to investigate the state and local respo-
nse to a variety of Federal policies."2 Wilde3, reco-~
gnise the potency of a decssion making body, his
agsumption of a consistent set of preferences for
public and provate goods and services, leads to basi-
cally the same framework and conclusion that follows
from a community indifference curves maximization
subject to their income constraint, which deals gran-
ts purely as an augmentation of income.

It is assumed that the local government unit

has a utility function that relates utility to priva-

1Anthony Scott, "The Evaluation of Federal
Grants," Economica, vol. XIX (November 1952), p. 38l.

2pdward Gramlich, "Alternative Federal Poli-
cies for Stimulating State & Local Expenditures,"

p. 119.

3James Wilde, "The Expenditure Effects of
Grants-in-Aid Programs," pp. 340-348,
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te and public expenditures. Therefore, we can write

the following:

U = U(X,G), the Utility Function.
Y = X+G, Budget Constraint without federal grants.
Y = X+({1l-m)G, Budget Constraint with categorical

matching grant.

Y+A = X+G, Budget Constraint with unconditional grant.

Where:

X

Private expenditures.

G = Public expenditures.

Y = Locally generated income.

m = Proportion of matching grant.

A = Unconditional grant.

_Assuming that the first and second order conditions
for constrained maximization prevail, and by compari-
ng the first and the second budget constraints it is
easily seen from Figure_l, that a simple one-way
categorical grant reflects a pivoting of the budget
constraint, and a one-way unconditional grant involv-
es an outward shift of the budget constraint. Compar-
ing the resultant equilibrium points e, and e, it can
be concluded that categorical matching grants exert

relatively greater program augmentation due to both

income and substitution effects, whereas unconditional
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grants exert relatively greater welfare augmentation
and tax~effort relief due to pure income effect. The
analysis in the available literature stops right here
without further consideration of the financing side

of the grant.

Incorporating Federal Revenue Financed
Categorical Grant

In the case of a community generating spill-
over benefits, it can be shown that categorical
matching grants is the most effewtive prescription.
To see this we now turn to Figure 2-a. For a socially
efficient level of production we should consider the
curve MSB (marginal social benefit out of G) which
includes both the benefits to the community as well
as the spillover benefits to the other communities.
The curve MPB (marginal private benefit ocut of G) is
obviously located to the left of MSB. Without federal
grant the community would be optimizing at point gy,
where the price line Pl intersects MPB with OGl level
of equilibrium public expenditure. To induce the com-

manity to produce upto OG3 the Pigovian theory of

grants logically prescribe a unit subsidyl (i.e.

lA clear analytical exposition of the Pigov-
ian theory of grants can be found in Wallace Oates,
Fiscal Federalism.
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categorical matching grant) of size 9293' With a
lower price of the public good down from Pl to Pz,
the community would move from equilibrium point 91

to gé, and therefore 0G_, would be secured. Corresp-

3
ondingly in the Traditional model, looking at Figure
2-b,kwe in effect move from el to e3. To achieve the

socially efficient level OG,, the community requires

37
a anit grant equal to eze3(=mG).

To see how these effects are considerably
weakened in the face of federally financed grants,
let us assume that grants are financed by federal
taxes only. So we impose an additional endogenous
federal tax burden on the community such that:

F = fmG, in the case of categorical matching grant

of size mG.

Where:

F = The federal tax burden.on the community required
to finance the grant.

Assuming that the other flows between the federal and
local community remain unaffected, '' can be consid-
ered a gain/loss parameter. The community is a net
gainer, loser, or remains unaffected, as £<‘\ ,1,)0,
and £ =1 respectively.

In the case of categorical matching grant,

the budget constraint after the incorporation of the
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federal tax burden is derived in the following way:
¥-F = X+(1l-m)G

or, ¥-Q(m@) = X+(1-m}G, found by replacing 'F'
for 1lmG

Y = X+ (l-m+im) G
Therefore, if the categorical matching grant brings
about a new imposition of federal taxes equal to ‘im’
of G, the community's budget constraint as shown in
Figure 2-b, will pivot back from position lel to
lez. In the case when the burden of federal tax due

to categorical matching grant falls entirely on the

community, the case when '!'=l, X will pivot back

1G3

to original no-grant position X,G, . The offsetting

1
effect due to federal tax is not difficult to see.

Incorporating Federal Revenue Financed
Unconditional Grant

When it comes to a correction for jurisdic-
tional inequity, unconditional grants (i.e., Revenue
Sharing in the U.S.) can be shown to be more effect-~
ive due to its greater welfare augmenting power.
Before the enéctment of the U.S.'Federal Revenue
Sharing Bill, when a series of debates ensued,
Pechman, one of the forerunners in favor of revenue
sharing remarked: "Thus far, the federal government

has relied on categorical grants to transfer fiscal
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resources to lower levels of government. Such grants
encourage the state and local governments to do cert-
ain things that Congress deems to be in the national
interest. But they cannot effectively achieve the
objective of reducing the great disparities in taxab-
le capacity among units of governments, which is one
¢f the most wvital functions of the central government
in a federal system.“l

To exhibit Pechman's rationale for revenue
sharing, we observe in Figure 3 that after an uncond-
itional grant of size 'A' the budget constraint
shifts from X.G., to X_G_, wheras with egual amount in

171 2 2 5

categorical grant the budget line would be le4.

The greater welfare augmenting power of unconditional
grant as compared to categorical grant is seen by the

higher community indifference curve at f£f.. To compare

2'
the greater tax-effort reducing power of uncondition-

al grant, we see the following comparison:

In Figure 3, at initial equilibrium fl,

tax-effort = DX¥//6X1

After categorical grant, at equilibrium f4,

lJoseph Pechman, "Fiscal Federalism for the
year 1970's," pp. 282-283.

2It is equal in the sense that at equilibri-
um point f4, unconditional and categorical matching

grants are equal in size.
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FIGURE-3

ADDED FEDERAL TAX-BURDEN IN THE CONVENTIONAI, MODEL

oF
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-affort =
tax-af cx;//éxl

After unconditional grant, at equilibrium f2,

tax-effort = BX //gx

1 1

The contention of this thesis once again
is that, after incorporating the added federal tax
burden on the community, the welfare augmenting
power and tax-effort reducing power of unconditional
grant is considerably weakened. To demonstrate this
an additional endogenous federal tax burden is
imposed on the community in the form of:
F = §A, in the case of unconditional grant of size A.
The gain/loss factor '£' is to be interpreted exactly
as before. The budget constraint after the incorpora-
tion of the federal tax burden is now derived in the
following way:
Y+A~F = X+G
or, Y+A-4A = X+G, found by replacing 'F' for 1A

+a@-1) = xec

The imposition of federal tax to finance the grant,
therefore brings about an inward shift of the budget
constraint depending of the value of 'L'. In Figure 3,

272
Once again if the community shares the entire burden

a shift from X.G, to x3c;3 is shown (assuming €< 1).
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of the grant the budget line shifts back to it's

original position X_G. (i.e., when B=1). The depress-

11
ing implication for welfare and tax-effort is not

difficult to see.

The Modified Tax-Burden Model

The most bothersome assumption in the Tradi-
tional model has been the implicit assumption that
there is no difference whether the grant is received
by the local government or the people directly. Voti-
ng a tax reduction and not voting an expenditure
increase may not be symmetrical. In a much simplistic
way this complication is sought to be overcome by the
Tax-Burden model, which treats ﬁtility as a function
of local public expenditures (G) and local taxes (T).

As an advantage of the Tax-Burden model,
although Johnson proves that, "The conventional cons-
trained mazimization model is a special case of the
burden model where the assumption of equal tax and
income effects is maintained,"l it needs to be point-
ed out that 'tax' as a negative good can only enter
the utility function via the budget constraint. An

increase in tax can only be conceived indirectly

1Marvin Johnson, "Community Income, Inter-
governmental Grants and Local School District Fiscal
Behavior," Paper presented at a meeting of the Commi-
ttee on Urban Public Eccnomics, New York, 11l-12 Nov.
'77.
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either as a decline in disposable income and consequ-
ently leading to decrease in private consumption and
vis-a-vis an increase in public spending in a balanc-
ed budget setting. However, for our purpose this
drawback may be safely ignored as it will be seen
that the welfare and program effects of federal
grants already derived using the Traditional model do
not differ if the Tax-Burden model is used. The Tax-

Burden model is presented in the following form:

U(X,T), the Utility Function.

T, Budget Constraint without federal grants.l

T/(l-m), Budget Constraint with categorical grant.

QQ 0 G <o
u

T+A, Budget Constraint with unconditional grant.

Where:
T = Local taxes.

All other notations are exactly as defined earlier.

Once again assuming that the first and
second order constrained maximization conditions are
satisfied, with respect to categorical grants we
observe a swivelling of the budget constraint, and
with respect to unconditional grants we get a parall-

el shift. Both are depicted in Figure 4. The program

lDerivations and interpretations of this
and the following budget constraints are given in
appendix 1.
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augmenting influence of categorical grant, and wel-
fare augmenting and tax-effort releiving effects of
unceonditional grants can be demonstrated again. These

are not taken up again simply to avoid repetition.

Incorporating Federal Revenue Fiﬁancéd
Categorical Grant
In the face of federal tax burden, the budg-
et constraint with categorical matching grant becomes

¢ = 7/(l-m-im ,*

This has been depicted in Figure 4, under the
assumption that ﬂ('l . By comparing the budget const-
raint that incorporated only a one way categorical
grant transfer with the budget constraint that incor-
porated an addition federal tax burden, it is once
again observed that the latter brings about an offse-
tting swivel in the community's budget constraint.

The program effect is obviously weakened as a result.

Incorporating Federal Rewvenue Financed
Unconditional Grant
In the face of federal tax burden, the budg-

et constraint with unconditional grant becomes:

G = T+a(1-0)

lDerivation of this and other budget constr-
aints are given in appendix 1.
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TA

G = T/@‘m ff'm)
G- T/@_m)

O
Qv

FIGURE-4

ADDED FEDERAL TAX-BURDEN IN THE TAX-BURDEN MODEL
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This budget constraint has alsc been depicted in
Figure 4, under the assumption that J@(ﬂ . Once again
comparing the budget constraint in the absence of
federal tax burden with the one with the tax burden,
it is obserwved that the unconditional grant brings
about offsetting shift in the community's budget
constraint. In this case the weakening of the tax-

effort effect is not difficult to see.

SUMMARY

The issue of federal grants has been discus-
sed from a relatively "general setting". It is seen
that the internalizing potentiality of benefit
spillovers cannot be gﬁaranteed unless the possibi-
lity of increased federal taxes are considered. The
same is true for unconditicnal grants where income or
tax-effort equalizing capability can be in question.
This chapter has considered only one source of finan-
cing federal grants. The other possibilities as
peinted out earlier in this chapter, like a concomit-
ant reduction in other types of grants and/or federal
expenditures and/or an increase in federal debts can
also be shown to exert offsetting effects. It is the
primary assertion of this thesis that an analysis of
the program and welfare effects of federal grants in

general should consider .the financing aspect.



CHAPTER IV

SETTING UP THE HYPOTHESIS

Introduction

Few studies are available that exclusively
analyse macro forces that cause state authorities to
alter fiscal effort after the initiation of revenue
sharing grant. The two most noteworthy studies by
Gramlich and Galperl, and Follianz, have simply
empirically investigated the effect of tax-effort,
and found that revenue sharing in the U.S. did not
relieve tax-effort of states. As already pointed out
both these studies and almost all others have drawn
conclusions from static micro theory of constrained
utility maximization, and have obviously failed to
take account of the inter and intra regional forces
that interact in an economic environment that is tot-
ally dynamic. Hence empirical investigations that -
turned out to be inconsistent with theoretical concl-

usions, could not be given satisfactory explanations.

lGramlich and Galper, "State and Local Fisc-
al Behavior and Federal Grant Policy."

2Follian, "Grant. Impacts on Local Fiscal

Behavior: Full Information Maximum Likelihood Estima-
tes."

59
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Intra-gstate Macroeconomic

Interactions

In some ways a state's jurisdiction may be
thought to posses all the sectors that an entire
nation does; namely, private expenditures, government
expenditures, and net exports (in the sense of net
transfer of goods between states). However, being a
part of the whole a state is not an independent econ-
omic entity either. It is faced with a federal budget
that imposes certain federal taxes in lieu of federal
expenditures, some of which are probably expended
within the state's jurisdiction. If federal taxes are
considered as a withdrawal, federal expenditures made
within the jurisdiction may be considered as an inje-
ction of purchasing power. An increase or an initiat-
ion of federal revenue sharing which is simply one of
the cbmponents of the federal budget implies simulta-
neously an increase/decrease in federal taxes/federal
other expenditures. A recipient state is definitely
favorably affected by whatever amount of revenue
sharing grant it receives, but at the same time it is
adversely affected by whatever increase in federal
taxes and/or decrease in federal expenditures made
within it's jurisdiction, due to the fact that the

federal government must somehow finance the added
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expenditures involved. From a macro sense the intens-
ity of this adverse impact on the state's income due
to federal tax surcharge and/or federal expenditure
reduction, would be dependent on the marginal propen=-
sities of affected parties.

On the favorable side of the coin, the state
receiving revenue sharing grant can use it with full
discretion. It can use the money to reduce it's own
tax collection, which is the basic objective of these
grants, otherwise the money can be used for augmenti-
ng it's own expenditures. Whichever course or a
misture of two is followed, there is a definite
stimulative effect. For instance, if taxes are cut
for individuals the extent of the stimulative effect
on the region would depend atleast partially upon the
marginal propensity of the affected group to consume

locally.

Inter-state Migration:

Tiebout Effacgt

Back in 1956, Tieboutl hypothesised that
spatial mobility of residents across local jurisdict-

ions is a function of public goods and services

- ,
Charles Tiebout, "A Pure Theory of Local
Expenditures," Journal of Political Economy,

vol. LXIV (October,1956), pp. 416~424,
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provided locally and the tax burden imposed locally.
A change in the relative tax-expenditure mix in any
local jurisdiction could then bring about changes

in migrational patterns with profound consequences
for affected states.l Gustely explicitly writes

about these consequences in the following lénes:
"Focusing first on interregeonial fiscal effects,
grant programs that result in tax reductions for one
region relative to another can have the effect of
encouraging both businesses and individuals to alter
locational decisions based upon these differences.
The resulting migration could then produce the secon-
dary result of expanding the business and residential
tax base in the recipient region to the detriment of
the other region. If increased expenditures result
from the grant, the effect could be the same, with
individuals and residents altering locations as a
result of the grant, whereby affecting the tax base

l12

in each region. The same logic of Gustely, would

lEmpi.rical evidence for the Tiebout hypothe-
sis have been found in a number of studies; one such
noteworthy study is by Paul Sommers and Daniel Suits,
"Analysis. of Net Interstate Migration'" Southern Eco-
nomi¢c Journal, vol. XL, no. 2 (October 1973),
PP. 193-201.

2Richard Gustely, "Measuring the Regional
Economic Impact on Federal Grant Programs," in Fiscal
Crisis in American Cities, ed. Kenneth Hubbell {Camb-
ridge, Mass.: Ballinger, 1979), pp. 70-71l.
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simply reverse direction if the state government

reacts to federal grants by deing just the opposite.

Finalising the Hypothesis

A tax-effort coefficient (defined as the
derivative of the state's income with respect to it's
tax-effort) will be derived from an income-flow model
that incorporates revenue sharing as an endogenous
item (that is determined within the model with it's
allocation formula.).l The income-flow model will also
include functions to capture intra-state economic
factors, the Tiebout effect, and the possibility of
a federal tax surcharge to finance the grant. The
tax-effort coefficient derived in this way will be
campared to the simple tax-effort coefficient in a
no revenue sharing world.

It ig maintained that if a state increases
it's tax-effort after the introduction of revenue
sharing, it will only do so if it is better off comp-

ared to a no-revenue sharing situation. The value of

lThe tax-effort coefficient is analogous to
the balanced budget tax-rate multiplier, if the state
imposes only one kind of tax. But from a realisgtic
viewpoint, since there are different kinds of taxes,
it is more appropriate to use the term tax-effort
coefficient, which will also keep the analysis consi-
stent with the literature on revenue sharing. In the
model the tax-effort coefficient is the only availab-
le fiscal ingtrument in the discretion of the state.



64

the tax-effort coefficient with revenue sharing
should then be greater than the tax-effort coefficie-
nt in a no-revenue sharing situation. Keeping other
things constant, if in a no=-grant situation there was
no attempt at increasing tax-effort, it is maintained
that a higher tax-effort coefficient is a necessary
incentive towards that end. Otherwise, ofcourse reve-
nue sharing could necessarily lead to a decrease in

tax-effort which is the basic objective of such

grants.

Prelude to an Income=Flow Model

One approach to explore regional macroecono-
mic impacts of federal grants is by the estimates of
coeffigients using large econometric models. But non-
availability of data makes the construction of such
regional models difficult. The only major economic
series availabe on a state basis from the U.S. Depar-
tment of Commerce is personal income. Most regional
macro econometrie models therefore have been constru-
cted on the basis of product approach, specifically
gross state product by industry.LWithoﬁt the consump-
tion and investment sectors the structure of these -
models become "simply recursive, making it impossib-
le to examine and account for important feedback and

interactive effects contributing to the regional
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economy's overall behav:i.or."l Lathan, Lewis, and
Landon in theixr study further note that, ". . . a
model based on income accounts can produce useful
information about such critical indicators as emplo-
yment, incomes, and fiscal effec¢ts. We find that
little of policy significance is added to the model
by the existence of product accounts which provide
estimates of the value of output produced by sector."2
The aim of this study is not toc build a
regional econometric mcdel for forecasting purpose or
to correctly estimate structural coefficients. Due to
theilr immense size, coupled with the property that
regional models are basically recursive, the impact

coefficients even if derivable are not amenable to

lOWen Hall and Joseph Licari, "Building

Small Region Econometric Models: Extension of Glickm=-
an's Structure to Los Angeles," Journal of Regiocnal
Science, vol. XIV (December, 1973), p. 337. One of

e original regional macro model using the product
account recursive technique can be found in Norman
Glickman, "An Econometric Forecasting Model for the
Pliladelphia Region," Journal of Regional Science,
vol. X (April 1971), pp. 1l5-32. There are a number of
other regional models. A good survey is available in
D. Chen, "A Tabular Survey of Selected Regional Econ-
ometric Models," Working Paper II, Federal Reserve
Bank of San Francisco, 1972.

2W. R. Lathan, K. A. Lewis, and J. H. Landon,
"Regional Econometric Models: Specification and Simu-
lation of a Quarterly Alternative for Small Regions,"
Journal of Regional Science, vol. XIX (1979), p. 3.
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theoretical analysis. As already pointed out a good
deal of studies are available that estimate these
impact coefficients. Works, eheoretically explaining
the reasons for such outcomes are rare, perhaps none
atleast from a macro context.

A simple bi-sectoral (private and public
sectors) income-filow model will be constructed. The
size of the model will be kept sufficiently small to
allow derivation of a tax-~effort coefficient that can
be subjected to theoretical analysis. The research
will proceed to derive the necessary conditions under
which this tax-effort coefficient in a revenue shari-
ng world can take a different value than the tax-eff-
ort coefficient in a no-revenue sharing world. an
empirical investigation of these conditions for 48
states of the U.S. will follow. It is conjectured
that such a comparative theoretical and empirical
work from a purely macro context will give important
insights about the fiscal effecgts of revenue sharing
in the U.S.

Besides the non-availability of a state-wise
time-series on Consumption and Investment, there are
other data limitations that constrict a state's
income-flow model. Firstly, until now there are no

estimates of money in circulation on a state basis.
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The unrestricted flow of money between states would
probably make such an estimate useless. Without a
monetary sector, the interest rate (assumed to be
determined by monetary and real forces from a nation-
al context) for a regional model may be considered
exogenous kthat is determined outside of this model).
But for this model the inclusion of such an exogenous
variable is redundant because the sole aim here is
not forecasting but analysing structural interactions.
All exogenous terms will drop out any way in the
process of derivation of the tax-effort cocefficient.
Secondly, there are no state-wise time-series availa-
ble on the flow of goods and services hetween states.
Therefore, this factor could bot be incorporated in

the income-flow model under consideration.



CHAPTER V
REVENUE SHARING ALLOCATION PROCEDURE

The State and Local Fiscal
Assistance Act
of 1972

In accordance with the State and Local
Fiscal Assistance Act of 1972 (P.L., 92-512), a total
sum of slightly more than $32.2 billion was allocated
as revenue sharing grant and distributed over a
period covering January 1972 to December 1976 and
divided into seven entitlement periods. The same Act
provided for the establishment in the Treasury of the
U.S. a trust fund solely for this purpose.

The 1976 Amendments (P.L. 94-488) to the Act
of 1972 extended the revenue sharing program to Sept-
ember 30, 1980, to distribute another $25.5 billion
in four entitlement periods.

The 1980 Amendments to the Act of 1972 (P.L.
96-604) , extended the program from October 1, 1980
through September 30, 1983, at approximately the same
level of funding for local governments as had been
available under the 1976 Amendments. Payments to
gstate governments are not authorized during entitlem-

ent period twelve, but may be authorizd in periods

68
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thirteen and fourteen. The 1976 and the 1980 Amendme-

nts made no changes to the allocation formulas. T

Stages in the Allocation Procedure

The revenue sharing allocation procedure
involves four distinct major stages:
Stage I: At the beginning of each entitlement period
allocations for the state jurisdictions are computed
using both the Senate and House formulas separately
for each state. Whichever formula exhibits the higher
quantum of grant is accepted for that state jurisdic-
tion. The maximization procedure could result in a
total sum of all states that exceeds the sum appropr-
iated for that entitlement period. Therefore, a scal-
ing down of the figures would be performed for each
gstate by whatever uniform percentage was necessary to
bring the total for all states to match with the sum
appropriated.
Stage II: The next stage in the allocation procedure
involves dividing the sum arrived for each state jur-
isdiction in Stage I into two parts, one—~third to go
directly to the state governments, the rest two-

thirds now to be subjected to other allocation form-

lU.S., Department of the Treasury, Washingt-
on. D.C., The Annual Reports of the Office of Revenue
Sharing.
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ulas for distribution to local governments.

Stage IIIl: The Senate allocation formula with the
items appropriately translated (the state items now
becoming the county's and the national items becoming
the states) is used to figure out county allocations.
The two-thirds of the funds -to be distributed locally
retained from Stage.II is subjected to this computat-
ien.

Stage IV: In the fourth and final stage, the total
sum allocated for each county area is now distributed
to local governments. The following three final steps
are involved: Firstly, each Indian tribe or Alaskan
native village that has members residing in the coun-
ty is allowed a share of the county area allocation
equal to it's proportion of the total county populat-
ion. Secondly, the remainder (the bulk of the grant)
is divided among the local governments (county,
township, and municipals), according to the respecti-
ve amounts of nonschool tax revenue raised by those
several types of governments. Thirdly, the respective
local governments (now ofcourse only'township and ..
municipal) allocation is figured out by a distinct
formula that gives equal weight to three factors-
population, relative tax-effort, and relative income,

each defined for a county area.
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The State and Local Fiscal Assistance Act of 1972
and later amendments decide total nation-wide
allocation, entitlement periods, and formulas
governing jurisdictional allocation.

STAGE-1I
State-wise division of each perio-
ds total entitlement.

STAGE-II
1/3 rd. of each state-wise allocat-
ion becomes the state gov=

ernment's share.

STAGE-III
2/3 rd. left for local allocation is
now divided into county basis
allocation,

) STAGE=-IV
Finally, the county-wise allocations
are divided into local basis
for distribution to
local govern=-

EXHIBIT SHOWING STAGES OF REVENUE
SHARING ALLOCATION PROCEDURE
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Simplification of the Senate and
House Allocation Formulas

The income-flow model is to be constructed
for a state jurisdiction and therefore the entire
revenue sharing grant that remains within the jurisd-
iction of the state is relevant. The within state
distribution procedure is therefore considered
irrelevant for the model. Hence only the Senate and
House formulas are incorporated with necessary simpl-
ifications.

The Senate Formula: In the Senate formula, the popul-

ation of the state, the tax—-effort of the state, and
the inverse of the relative per-capita income of the
state (relative to the entire country's per-capita
income) have been incorporated in a multiplicative
form, and the expression divided by the same for the
entire country. Using notations, the allocation to

the ith. state can be expressed as:

F M/P
R, = @6/’4)(57-7?7

3 P@-/v)(—:ﬂ




Where:
Rl

i
Pl

i or
Ti or
M.

i or
Yi or j
K
M&?P
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Revenue Sharing grant to state 1.

Population of the ith. or jth., state, esti-
mated by the Bureau of the Census.

State and Local taxes collected by the ith=-
or jth. state unit during the latest avail-
able fiscal year, as defined and reported
by the Bureau of the Census on Government
Finances.

Total money income received by all persons
residing in the ith. or jth. state during
the latest available calender vyear, defined
and reported by the Bureau of the Census.

Aggregate personal income of the ith. or
jth. state during the latest available cal-
ender year, defined and reported by the
Bureau of Economic Analysis of the Departm-
ent of Commerce.

Total revenue sharing allocation for all
states during an entitlement period.

The subscripts are dropped for these two
notations to denote for the entire country.

Referring back to the Senate formula, it is

observed that M/P is a constant that can be taken

outside the parentheses and cancelled out. So that:

=S

i)

g

-
E -TE,/ Ye

X K

M/,, (W) XK =




74

5, /et T
Now writing 'a’ foré(—g——r’—:) the expression
J=\%-M )

reduces to:

F?"’ .Iiz'.1§-.])( K
M a

L= )Q ) J

Continuing with the simplification procedure of the
Senate formula, it is observed that the difference

in the two income measures M; (the state i's money
income) and ¥; (the state i's personal income) can

be ignored for analytical purpose., Since the income-
flow model includes only personal income, M; is repl-
aced by Y;. The Senate formula ultimately gets reduced

to its final form as follows:

2
R= |f-T K ,
L= > X =— The Senate formula will
% @ be entered in this final
form in the Income-flow
model.

'Using a weighted additive form, the House
formula incorporates in addition to the three factors
already discussed under the Senate version, two more
factors namely; Urban Population, and Income Tax

collections. Using notations, the allocation to ith.
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state using the House formula can be expressed as:

The new additional terms in the House formula are:

UP; = Urban Popﬁlation of the ith, state, deter-
mined by the Bureau of the Census.

UP = Urban Population of the U.S., determined
by the Bureau of the Census.

Individual Income Taxes collected by the
ith. or jth. state during the latest ca-
lender year, as reported by the Bureau of
the Census.

IT; or jJ

The House formula is simplified and reduced in the
same manner as the Senate formula. The texrm M/P
appears in the House formula as well., It is taken
common and cancelled out, and M; is replaced by Y;.

In addition the following terms are observed to be
constants, because they pertain to the entire country.
Suitable notations are also assigned to these cons-=-
tants for future .convenience.

Let:

P = by

UP =b2
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With the sole objective of keeping the size of the
model small, but with some loss in specification
quality, it is assumed that; firstly, Urban Popula-
tion of the state is a proportion of it's total po-
pulation, and secondly, the state's Individual
Income Tax collections is a proportion of it's total
Tax collections, It is therefore written that:

Up; = YILFE Where, ¥; and ¥, are the factors
of proportmon o% the ith. state.

IT, = Wil

After all the simplifications are performed,
the House formula takes the following final form,

which will he entered in the Income-flow model:

- e P' Y.'P' P-z/y. Y .
(= 2244 L0 L L N e __L' Ly Bl
R; 5tk +44 +1% y s x K

s

L



CHAPTER VI
INCOME-FLOW MODEL

Notational Presentation

1. GSE; =3(Y.:) =G +6G; +GF;
2. @= c(asei-m-@

- T=TM |

4. FE+Fo;= iXE?,;-I-GlFE]
5. @=T+R;

6a. R;= [Ff'l:/y,jx X.

P . :
6b. Ri= [zz{ﬁ_ .,.!;é?.} l?{ _J;%';_} x K

. P= Y,- ~T
8. UR=Y; R
9. ITe=Y; T

Equations 2 and 7, are the only truly
behavioral functions. Also to be noted that for
states that maximise its' revenue sharing by using

the Senate formula, equation 6éa is relevant. Other

77
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states that maximise its' revenue sharing grant by
using the House formula, equation 6b is relevant.

The rest of the equations are common for all states.

Definitions of Variables

Endogenous:
1, GSEi = Gross state expenditures of state i.
2, Yi = Personal income of state i.
3. C, = Total private expenditures of state i.
i
4. G, = State and local government expenditures
1 of state i.
5. T, = State and local taxes of state i, also
L defined earlier.
6. Fi = Federal income tax burden on state i.
7. Ri = Revenue sharing grant to state i, also
defined earlier.
8. P, = Population of state i, also defined
i earlier.
9. IT, = State imposed income tax of state i,
1 also defined earlier. )

10. UP, = Urban population of state i, also
defined earlier.

Exogenous :

1. GFi = Federal government expenditures made
within the jurisdiction of state i. Also
includes all federal transfers other than
revenue sharing.
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2. ’Ci = Tax-effort of state i, considered as the
only policy variable in the model.
= Federal government total rewvenue collect-

3. FO
: i ions other than income-tax, from within
the jurisdiction of state i.

-

The rest of the exogeneous variables have already
been defined. They are not shown here once again to

avold repetition.

Description of Egquations

1. GISE, = %(yL) =C+G+GF

Here two separate equations have been joined
together for analytical convenience, to be seen later.
In the first part of the equation system, gross state
product, which is theoretically equal to gross state
expenditures (@SEi)in equilibrium, is specified to be
a function of the state's personal income (Yi). In
most small region econometric models wvalue of output
in some sectors are specified to be functions of
personal income of the same sectors either directly
or recursively. Being a two variable equation, it
would definitely not seek to identify the demand or
supply function. From an acc¢ounting sense it can at
best be mentioned that personal income is a propor-
tion of the state's aggregate expenditures.

In the second part of the equation system,
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from the state's income accounting point of view,
gross state expenditures (GSEi) ig stated equal to
the sum of the state's private expenditures (Ci),
public expenditures (Gi), and federal public expen-
ditures made within the jurisdiction of the state
(GFi)' Federal government expenditures made within
the jurisdiction of the state (GFi) generate income
in the same way as does state government expenditutes
(Gi), and should therefore necessarily be a part of

greoss state expenditures (GSEi).

2. G=¢C ﬁssi—rn-_—l—';’ 36(6:5;;;11;-_—&) - ey 0.

State private consumption expenditures (Ci)

is simply specified to be an increasing function of

the state's after tax gross state expenditures @s&ﬁﬂ"}:@

3. 1E:=’EL)€ ’ fT;;>c,'

State and local taxes (Ti) is specified to
equal to the state's tax-effort Gfi) times the
state's personal income (Yi). The tax-effort of the

state ?fi) is the only policy variable in the model.

4. R +FO; =4 x[R,-_-e-GF,E]
This function spells out whether the state
gains or loses in the ultimate analysis as a result

of all kinds of federal expenditures made within the
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jurisdiction of the state and federal tax burden
borne by the state. In the right hand side of the
equation revenue sharing grant received (Ri),
plus all other federal government expenditures (GFi)
equal total federal money finally spent within the
state's jurisdiction, and are considered gains. On
the other hand, all federal tax burden on the state
(Fi+ Fei) is a loss item to the state. The factor
'£' to be called the gain/loss factor therefore
determines whether the state loses or gains from all
kinds of federal budgetary transactions. If £{1, the
state is a net gainer, as it gives out less in
federal taxes (Fi+ Foi) than what it receives
(R,+ GF ). The state is a net loser therefore if 2> 1.
The objective of incorporating this function
is to rekon the possibility that the introduction of
revenue sharing could induce the federal government
to raise more taxes to finance the additional expend-
iture. How would such a possibility significantly
impede the desirable effects of federal grants have
already been discussed with the use of the Conventio-

nal and the Tax-Burden model, in an earlier chapter.

5. G;L"—" 'E‘I'Ri_
As already pointed out a balanced budget

would be assumed. In view of the actual budgetary
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guidelines to be followed by state and local govern-

ments it is a realistic assumption.
r

.-m] X
6a. RL-.. p Xa_

..-- LR S 7473 G € oY T
6b. Ri— zz{.b"f‘ 1.+ 'b3 + '7{1.44&.'. _;lb_s..% X K

— The derivation of the simplified Senate

and House allocation formulas have already been pres-

ented in an earlier chapter.

_p<b > aP(”‘ SN

This equation seeks to capture the Tiebout

effect. Assuming that the natural growth of the popu-
lation (growth due to the difference in the birth and
death rate) is the same throughout the U.S., it is
plausible to argue that if no inter-state migration
take place, the ratio of a state's population to the
U.S. should necessarily remain fixed. That is the
population of any state divided by the total populat-
ion of the U.S. (Pi/bi) should remain unchanged. From
the same promise it follows therefore that a change
in this ratio (Pi/bi) would only be brought about by
inter-state migration. As already discussed the
state's per-capita income and the state and locally
imposed tax differential are the most significant
factors determining such migratory behavior. Hence

per-capita income after state and local taxes
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is used as an explanatory factor for determining
inter-state migration. Federal taxes are not deducted
simply because it does not create any inter-state
differential due to it's uniform rate structure. It

is rational to assume that P, takes a positive value.

8. UR =" R
Urban population of a state is assumed to
be a fixed proportion of it's total population.

Rationale already explained in Chapter V.

Income tax imposed by a state is assumed
to be a fixed proportion of it's total taxes collect-
ed. Rationale of the inclusion of this equation

already explained in Chapter V.



CHAPTER VII

TAX-EFFORT COEFFICILENT

Derivationl

%~
i
and subsequent

In the Tiebout function,_‘zi:P
)

transferring the constant term bl

total differentiation yields:

_pR(Es _ HBYP
R R =

The expression is further condensed to appear as:

adP :a(l d.Y'i"ﬂCzdL’E Where:

o = ,b'»pa'(l-"f)
' +b R Z%[—)

- bR Y/P

2 b+thﬁai)%§F5
Since‘f( l, and Pa>0, we can say unambiguously
thato('> 0. On the same token, but now since there
is a minus sign in fromt of the expression forwaCz
we can say unambiguously that o(,_( 0. Keeping every-

thing else constant, if there is an increase in the

state's income, it's population will increase due to

lDetailed derivation of the expressions are
given in Appendix 2. Note also that from now on the
gsubscript 'i' will be dropped for simplicity.
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migratoxy effect by the factor of; . «, on the other
hand can simply be interpreted as the declining
effect on the state's population due to an increase

in the state's tax-effort.

Total differentiation of the Senate formula

K
R,’_:[P;_L'-ﬁ_/ gzilx @ vields the following
expression:
2
= k (2yepc, —TP® X (PH2TPL,

which is further condensed to appear as:

d.R,:pSId.Y-J-@zd.’f Where:
f =1<_<2th?ac,—ft1>"
SI a Y

- K (P5% 2T P
e 1)

An increase in the gtate's income brings about an
immediate negative effect on revenue sharing'alloca-
tion given by the term :.’E).,l’; , and a long-term
positive effect on revenue sharing allocation via
in-migration of population given by the texnlalﬂ%%gﬁ.
An increase in the state's tax-effort on the other
hand results in an immediate positive effect on
revenue sharing allocation expressed by the term JE;,
and a long-term negative effect on revenue sharing

allocation via out-migration of population espressed
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by the term &55.&. The sign of f%, and 3, are
indetexrminate.

Total differentiation of the House formulaa

R =|220 e LUR ?..%’.."' [T LI K
t {-;."' ‘b:, + -+ 'b4 +—‘.6;. X

vields the following expression:

= K| ; X =P\ 1p(2s L Th
dR =K 21(‘_%..,.%4. %}4— '?%-{» _té-) Y+

Klo22{%2 LoG¥ | 2YPLa \+ 17|27 o y%.\ d 1T
& +"L-b,'+l'b3"/""-_ YRy

which is further condensed to appear as:

. d.R =Pmdy+ﬁnzdf Where:
ﬁﬁu is the associated
term with Y , and

ﬁﬂl is the associated

term withcfﬂf.

Once again [a" is not unambiguously signed as it
includes the immediate negative effect on revenue
sharing allocation due to an increase in the state's
income, and the long-term positive effect brought
about by in-migration of population. Similarly, once
againlsﬂz includes both positive and negative terms,

due to an increase in the state's tax-effort. The
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interpretations are exactly the same as in the
Senate formula.

Since a state has the option to use either
the Senate or House formula depending on which one
maximises allocation, in an ex-post sense in one
entitlement peiiod only one particular formula is
relevant. To remedy this problem of selection, for
the theoretical part of the study, we will use the
term [3' to stand for either PSI or o ! and the term
{32 to stand for either Eiz. or PH?- . For the empirical

work at a latter stage, the necessary adjustment for

specificity can be made. Presently therefore we

write: AR = P,dy+[§_dff

Total differentiation of the private sector

expenditure function Ci.= Clase, ~IT; - FD yields:
de = Gréy-gf—ﬂ@ Ay — @),Q;Y-i-ﬂﬁ; dT

Total differentiation of the government
budget constraint Gy = Ty +R; vields:
A6 -_-@:+,6> Ay +(y+@ AT
Finally, total differentiation of the model
closing identity yields:
%Yd.y =de+da
Replacing the expressions for dl¢ and d.G , and By

suitable grouping of terms the final form of the
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tax-effort coefficient is obtained:

— Y(1-%0) +A (4% cer et jO

ceicoRE o N
R

The simple tax-effort coefficient, i.e.,

without revenue sharing takes the following form:

- (;'Tﬁcé) Y | |
%Y(-C,) f( -YC,D

Comparlson of the Tax-effort
Coefficlents

The objective now is to sort out the condi-

tions when d
q:R

tance, the state has an incentive to increase it's

Under the circums-

tax-effort after the introduction of revenue sharing.
For easy interpretation and identification of these
conditions further condensation of terms is made.

Let:

¥(1-%C,) = M

3(-6)-(-5G)=
(-¢cy)=a
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The tax~effort coefficient expression 10 can there-
for be written as:

aY| = m+Ba
AT N-B @&
R
and the tax-effort coefficient expression J1 can be

written as:

dyl =™
Fl W
S

Economic interpretation of ﬁL ’ ﬂg_ , and G :

Pl >O or <O, if an increase in the state's

personal income results in an increase/decrease in
revenue sharing allocation after considering both the
immediate and long-term effects.

Pz >0 or<o, if an increase in the state's
tax-effort results in an increase/decrease in revenue
sharing allocation after considering both the immedi-
ate and long-term effects.

For both P, and [32 the immediate effect
as already explained in an earlier chapter is the one
due directly to the revenue sharing allocation for-
mula, and the long-term effect refers to the revenue
sharing allocation effect by population change which

in turn is affected by migration.
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Last of all if, Q> o , i.e., if

(l"le)>O , then .2<—Cl':— . Assuming that Cy is very
c¢loge to unity, the statz either wins or loses very
slightly out of a revenue sharing grant coupled with
the federal tax burden. For simplicity we will assume
that if Q)o,the state is a net winner. From the same
token if Q¢ . i.e., ,e -L-, we will say with
certainty tge state is a>riyt loser.

The following is a scenario of conditions
under which

Possibility A:

Observing expressions J0 and 91 , it can

be said that if either:

a. (32>o , _P’>o, a>o is true, or
@_<o: —ﬁ'<0, G<O is true, then

%’%

. dy
11
R‘” e > %

if further,
S

M+ R a M or,
N-PR & N

M+3a8) %—(N—I?Q) o
&
LN
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Possibility B:

If either:

P,_)O, '-ﬁ‘>o, G<O is true, or
e_<0, -ﬁ'<o, Q>o is true, then

dy = .
£ff '
d.‘E will be> I’Yf ;. urther
m+£a > M or,
N-pa
m+0&Q >1‘.1(~-4%a) or,
< M The sign of the inequality changes
-ﬁ

because, ea<o and "G‘G(O.

Possibility C:

If either:

@z>0, -P’<o, a>o is true, or
ﬁz<o , —P' >a’ G<o is true, then without

further conditions,
> dy
AT

R

rj__L_ when ﬂ& O and —f-'—‘a (@,
N-£ 8 28 rad

dt

. Because it must be true that,

S
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Pogsibility D:

If either:

@_)O, —(%<o, G<O is true, or
P1<O, -P'>O, G>a is true, then without

further conditions,

dy 4y
crt R 44 S

. Because it must be true that,

fa
::-:(;a <-Tn:‘l-— when Pza <O and _éa)o



CHAPTER VIII
EMPIRICAL FINDINGS

Introduction

The objective for the empirical part of the
study is to identify the Possibility Condition
(derived in chapter VII) satisfied for each state in
the U.S. This will enable us te know not only whether
a state's tax-effort will be lowered after the intro-
duétion of revenue sharing or not, but also by exami-
ning the Possibility‘Condition satisfied, the under-
lying economic reasons will be unfolded too.

Each individual state except Alaska, Hawaii,
and Washington D.C. will be tested to determine‘
Possibility Cc.mditi..:m.:L For states that satisfy
Posgibility Condition 'C" or 'D', estimates of Pl ' é. '
and (5, are sufficient. However, for the rest of the
states‘satisfying Possibility Conditions 'A' or 'B’',
estimates of %%— are also necessary.

The different estimates that are required to
determine the Possibility Conditions are repeated

once again for ready reference:

lAlaska, Hawaii, and Washington D.C. have
been excluded to retain geographical contiguity and
status.

94
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(zy't P.og, =T P>
- 2. e el
-a:( 4: P ,9

- o
P it o)l %)
r
@HZ =K 22@’- + =22 ZVP )+ '?(z YT;.
LN b))
Where:
bl Pﬂ— l—?'c
! Y-T
D)
= y/P
* '+b p (
P:-

Q=G_LCY

y(-%C

I
N

H(-¢y)

'qgﬁca

The following are presented also:

BC@ﬁa{TE)

> F(-”;—)

<

the marginal propensity
out of total private
consumption.

the Tiebout coefficient.
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, tax-spending ratio whoch is also
€+ GF called the gain/loss factor.

_ 23{y) .
ﬁh._ ’ coefficient determining how gross

O ASE state expenditure is related to
personal income.
Y,‘ = H_P_r the ratio of urban population to
P total population of the state.
T-z = E_ ’ the ratio of income tax to total
T tax cf the state.

Estimated Results

The computations required to test the Possi-
bility Conditions include the estimation of coeffici-
ents, ratios, and parameters. The behavioral coeffi-
cients C;,and E;,would be estimated by Ordinary Least
Squares technique. The estimates of the ratios and
the rest of the parameters would be based on state-
by-state computaticon for the relevant year. Time-
series data of all the variables were obtained from
the 'Statistical Abstracts', a U.S. government publi-

cation.

Private Consumption Expenditure Function:

As already mentioned total private consump-
tion expenditure data are not available on a state
basis. It would bhe assumed therefore that the marginal

propensity out of total private consumption expendi-
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tures is the same for all states throughout the U.S.
Ordinary Least Squares estimate of the private cons-
umption expenditure function for the U.S., for the

period 1960-1978 gives the following result:

sl 5!
C = ~162.93 + 0,87 @se_-z’_::-q-‘_é‘ F,_.)
] LS

(0.85) (47.85)
In parentheses are R2= 0.99
the 't' ratios.
D.W. = 1.72

Tiebout Function:

The Tiebout function has been estimated by
cross—-sectional Ordinary Least Squares estimate for
the year 1972, simply because the tax-effort coeffic-
ient would be estimated for the same year. The follo-

wing result has been cbtained:

P/b = -0.04 + .0000258 ()1_ -1;9/;3
(2.33)  (3.49)

In parentheses are R2= 0.21

the 't' ratios.
Taking 'b' which is the 1972 population estimate of
the U.S., to the right hand side of the equation, the
required value of the coefficient turns out to be
= 5255,75. The coefficient is extremely signifi-
cant suggesting that population differences between

states is due to after state tax per~capita personal
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income differentials.

Gain/Loss Pactor:

Reciprocal estimates of the gain/loss
parameter '2' have been computed and published by
the U.S. Government Research Corporation, Washington
D.C., under the title 'spending-taxes' ratio.l The
1975 estimates have been considered for this study.
Estimates of Ll' range from 0.51 for the state of
New Mexico to 1.53 for the state of Mishigan. A full
list of the estimates of 'L’ is provided in Appen=
dix III. From the walues of the marginal propensity
out of total private consumption expenditures and
the gain/loss parameter it is now possible to calcu-
late 'Q' and thus determine its' sign for all the

states individually.

Gross State Expenditure Coefficient:

Estimates of gross state expenditures are
not available, making it impossible to estimate the
required coefficient for each individual state. Hence
gross national product has been regressed on personal
income for the U.S., covering the period 1960-1978.

t
The national estimate of 3; «will simply be borrowed

lgovernment Fesearch Corporation, Viashington
D.C., National Journal, June 26, 1976 and July 2, 1977.
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and used for all the states under study. The result

obtained is as follows:

GNP = 182.00 + 1.220%)

(3.28) (205.47)
In parentheses are R2 = 0.99
the 't' ratios.
D.W. = 0.79

Determination of Possibility

Condlitions

As already pointed out the first entitlement
period of the revenue sharing allocation would be used
for empirical findings. The actual data set used for
calculation of allocation were supplied by the Office
of Revenue Sharing, Washington D.C. For the 51 states
ready made data on population, urban population, per-
capita income, state and local taxes, tax-effoft, and
state income taxes were provided.

The heavy arithmeti¢ manipulations and calcu-
12t P, ! p,_'ere required to arrive at the values of
'a', P' ’ p’—, and % were done with the aid of 'Time

Series' computer package.

States under the Senate Formula:

Thirty states have used the Senate allocation

formula for the first entitlement period (1972) to
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maximise their revenue sharing grant. Appendix III
shows the calculations of '@', é_' ,» and, gz for
all these states, and also as a result whether the
tax-effort coefficient with revenue sharing is
greater or less than the simple tax-effort coeffi-
cient.

Looking at the Table-2 in Appendix III
for twenty-six of the stateé under the Senate formula
Possibility Condition-C is satisfied. For all these
states there is a definite incentive to increase tax-
efforts after the introduction of rewvenue sharing. All
these states are net winners (&? O) as per definition,
in their revenue-expenditure transaction with the
federal government. In addition their revenue sharing
allocation is directly related to both ﬁheir tax-
efforts and personal income. This is observed from
Table-2, Appendix III, as anmd éz>o' Without
further conditions all these states have an incentive
to increase their tax-efforts after the introduction
of revenue sharing, because for these states the post
revenue sharing tax-effort coefficient is higher than
the pre revenue sharing tax—effort coefficient. For
these states then, the very objective of revenue shar-
ing i.e., to relieve fiscal-stress (lowering of tax-

effort) would probably not be achieved.
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The rest of the four states under the Senate
formula, satisfy Possibility Condition-D. These states
are net losers(6<0) in their revenue-expenditure
transaction with the federal government. Hence, altho-
ugh their revenue sharing allocation are directly
related to both their tax-efforts and personal income,
the added federal tax burden produces a situation * .
where their post revenue sharing tax-effort coeffi-' .
cient is smaller than the pre revenue sharing tax-
effort coefficient. For these states there is a good
probability of relief of fiscal stress (lowering of

tax-effort) after the introduction of revenue sharing.

States under the House Formula:

Referring to Table-3 énd Table-4 in Appendix
III, it is seen that eighteen states have used the
House allocation formula for the first entitlemenet
period to maximise their revenue sharing. Out of fhe
eighteen states Possibility Condition-C is satisfied
for California and New York only. These two states
therefore have an incentive to increase tax-effort
after the introduction of revenue sharing.

Referring to Table-3, for six of the states
Possibility Condition-D is satisfied, indicating that
they do not have an incentive to augment tax-effort

after the introduction of revenue sharing. The econo-
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mic interpretation would follow exactly the lines of
the four other states that satisfy the same Possibi--.
lity Condition under the Senate formula. For these
six states under the House formula the probability
of revenue sharing to bring about a relief in fiscal
stress exist.

For the rest ten states under the House form-
ula either Possibility Condition-A or B is satisfied
requiring additional conditions as shown in Table-4,

Appendix III. These additiocnal conditions seek to

weigh the values of_?"z and%— . It is observed that
for eight of these st:ées Possibility Condition-B is
satisfied. All these states are net winners in their
revenue-expenditure transaction with the federal
government. Their revenue sharing grants are directly

related to tax-effort and inversely related to

personal income. In addition, for all these eight

states Faz. is<:%g—- . Therefore, for these states
post ré;egle sharing tax-effort coefficient is greater
than the pre revenue sharing tax-effort coefficient,
indicating that these states would probably be better
off by increasing tax-effort after the introduction

of revenue sharing.

From the same table, for Missouri only,



103

TABLE I

BENEFITTED STATES AND THEIR TAX-EFFORTS

States that would benefit
by lowering tax-effort
after the introduction

of revenue sharing.

Ranking of tax-effort:
the higher the number
the higher the tax-
effort.

Delaware
Illinois
Indiana
Iowa
Michigan
Minnesota
Missouri
Nebraska
New Jersey
Ohio

Wisconsin

23
21
15
30
28
39

5
24
17

1
46
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Posgibility Condition-B is satisfied, but ~N
";!HI
Therefore for this state the post revenue sharing
tax-effort coefficient is less than the pre revenue
sharing tax-effort coefficient; suggesting that
Missouri has no incentive to increase it's tax-effort
after the introduction of revenue sharing.
Pennsylvania exhibits a unique situation with
&R=0 . In such a situation the post and pre revenue

sharing coefficient are the same.

Concluding Remarks

The empirical estimates of tax-effort coeffi-
cients show that out of forty-eight states considered
in this study, thirty-six of them exhibit distinct
incentive to increase tax-effort after the introduct-
ion of revenue sharing. This is separately shown in
Table 1. Only eleven states have no incentive to
increase tax-effort after the introduction of revenue
sharing. Although, the noble objective of revenue
sharing in relieving tax-effort might be achieved for
these gtates, looking at Table 5, few of these states
rank high in terms of fiscal stress. Most of all Ohio,
which exhibits the lowest tax-effort, is one of the
states that seem to benefit by lowering it's tax-effort

after the introduction of revenue sharing. Table 5,
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exhibits no correlation between these eleven states
and high tax-effort. It seems therefore that most high
tax-effort states would not be relieved from fiscal
stress after the introduction of revenue sharing.

The above mentioned empirical findings
surprisingly match with the often cited work done by
Nathan, Manvel, and Calkinsl. Using budget data,
repoxts on the uses of revenue sharing issued by the
sample jurisdictions, other reports and articles, and
interviews with state and local public officials and
interest-group leaders; the authors assessed the
fiscal effects of revenue sharing up to July 1, 1973.
Out of the nine categories of fiscal effects which
they analysed, only 13.2% of total revenue sharing
grants appropriated up to July 1, 1973, was used

directly for tax reduction, and three-quarters of

that is attributable to the state of Calfornia alone.

: : -lNathan, Manvel, and Calkins, Monitoring
Revenue Sharing.




CONCLUSION

The results ungquestionably point out to the
fact that it would be very difficult to exactly pre-
dict how any state's tax-effort would behave after
revenue sharing is introduced, particularly in the
form as it is in the United States, As seen the
difficulty arises due to a number of factors most
of which have been incorporated or touched upon in
this study. These are; firstly the intricate inter
and intra state macro economic interactions that
would naturally have to be considered by a state
deciding to change its tax-effort; secondly, the
state federal tax-expenditure relationship which
is the federal tax surcharge due to the initiation
of a federal program (in this case, federal revenue
sharing) ; and finally, the inclusion of tax-effort
as a federal revenue sharing determining factor
makes the matter even more complicated,

It is clear from this study that a partial
equilibrium model concentrating on one or a few as-
pects of micro behavior is inadequate to deal with
this issue, although such studies are theoretically

sound with their own restricted world and in most

106
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cases point to clear cut conclusions. . This study
proceeded by exploring and developing the micro
foundations of federal grants, and then attempted
to build a small income-flow model that incorporated
economic interactions that are of importance to
state-local policy makers.

The model presented definitely has a
number of weak points, some of which may be major.
Firstly, the model is a highly aggregative one with
very few behavioral eguations. The predictable power
of such a model is obviously subject to criticism.
Secondly, a federal tax surcharge is assumed to exist
for all states and further that the revenue sharing
grant would propell such a surcharge determined
exactly by the surcharge coefficient 'l'. The exis-
tence of such a rigid fiscal relationship between the
federal and state level can be questioned. In other
words the gain/loss factor may in turn be affected by
federal grants itself or other factors not considered.
Thirdly, the model did not consider any lagged vari-
able. Studies show that fiscal reactions of states
and local governments due to federal grants may be
significantly sluggish. Lastly, the income-flow model

did not inéorporate the fact that in the U.S.,
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federal income tax system allows taxes paid to the
state as deductibles. Hence, in the model the federal
tax burden due to revenue sharing would be slightly
overestimated. The incorporation of state taxes as
deductibles would make the model more complex, and
has therefore been avoided.

Inspite of these drawbacks the model has
one very important insight to offer, and that is, in
the popular partial-equilibrium theory of federal
grants inter and intra macro economic forces have
been jignored, whereas the theoretical exposition
made in this study proves that such factors could
be significant. The empirical part of this &tudy
points to the same direction. So far as that is va-
lidated to a lesser or larger degree the theory of
grants need to be looked at from a much broader
perspective.

To reiterate, the tax-effort effect of
revenue sharing remains to be further explored from
a macro context. This study attempted to show that
such studies are worth undertaking. Revenue sharing
grant in the U.S. was introduced only about 9 years
back. A consensus using econometric estimation of
tax-effort effect would probably be reached after a

reasohable amount of time-series data are available
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for which researchers would simply have to wait. But
until then it would be naive to predict that states
will react by lowering their tax-effort after they
start receiving revenue sharing grants.

The present administration has already pro-
posed to eventually fade out revenue sharing and also
many other kinds of categorical matching grants, and
instead initiate a comprehensive Block Grant Program,
that will give a wider program latitude to the 51
states in comparison to the present categorical match-
ing grants. Although money for general revenue shar-
ing has been appropriated upto 1985, in the face of
the President's proposed comprehensive Block Grant
Program, an extension of it beyond 1985 seems unlike-
ly. Federal revenue sharing as it evolved through a
lot of controversy, would then also be eliminated in
a similar manner. As can be concluded from this study
the disgrace if any it has to bear is not due to the
theory or rationale behind an;unconditionai grant,
but much of the blame should fall on the allocation
procedure under which these grants were distributed.
Unconditional grants would probably still remain a
favorite among the economists as effective income
equalizers across sub-national jurisdiction, assuming
that a less distortionary allocation procedure is

adopted.



APPENDIX I

Derifation of Budget Constraints

Assuming a no-saving world, budget constra-
ints without Grants-in=-Aid can be written as either:

Y = X+7T, or

Y = X+G

Eliminating ¥ and X, we get:
G=T

Budget constraints with categorical grants
can be written as either:

Y = X+T, ox

Y+mG = X+G, where 'm' is the categorical matching
factor.

Eliminating ¥ and X, in this case we get the budget
constraint with categorical grant. It simply becomes:

G =T/(l-m)

Budget constraints with unconditional
grants can be written as either:

Y = X+T, or

Y+A = X+G, where 'A' is the amount of unconditional
grant.

Eliminating ¥ and X produces the budget constraint
with unconditional grant.

G = T+A
To derive the budget constraints in the face
of federal tax burden, we simply incorporate the

added equation that F = f£mG (in the case of categor-
ical grant) and F = @A (in the case of unconditional
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grant) . This produces:

Y-F+mG = X+G, for the categorical grant case, and
¥-F+A = X+G, for the unconditional grant case.
Eliminating ¥ and X, by using their counterpart
equations the tax~-burden budget constraints
are easily derived as:

G = T/{l-m- fm), for categorical grants, and

G = T+a(l-2), for unconditional grants.
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APPENDIX II

Derivation of Tax-Effort Ccefficients

From the Tiebout function, which is eguation
no. 7 in the income~flow model, total differentiation

yields:
. - b P, . ) P Y-

AP = b d (2T _a(aipz>o
or, dP = b-F, [Fd.(Y-ﬂ )-(y-T)oLP

Yy
or, dP = b P r( Y1) (v'r)aw:ll Gy

or, dP+ b.&(v-r)acr b,@.,[aty_'taty-ydf-]

or, d.?(l-i-*'—&-(ﬁ-l") l-'t)d.Y- -—L-B-—P dT
P = bu&(—})

+ o

b,JZ;)74°
TR EhacE)

From the Senate formula, which is equation
‘no. 6a in the income flow model, similarly we get:

R:[_P:'f_.]ﬁ. + because in eqg. 3, T= dl..yl;
Ve dR = [vat(P 't) Prc d.Y]

or, [y(r * AL+ 24T P A P) - T P alY] K
v a
or, AR = y{ prd1+2T P@t. ALY +oly al'()}-— P dy‘l’ K
’ y;_ J =
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The House formula, which is equation. 6b,
is a rather long expression. Total differentiation

is performed in a part by part fashion,
d(.—:[zz{"-" + P 4(9‘#} d{T?'v) NdT
5 + + | + 2N
b By 3 7 by bs K

Now, taking each term in the bracket one by one we get:

-%%%—aif’:: 22 éx ci,ukaqlciia

_2_%_14:’— __LZZY._@ Ayt atfc)
2-

4(p7,, =22 yiné..;;_?'fdr}

-
J%i;cl(é}é&) ::-22. (T 5’F’i:z' P :}:i}/ (?~Y;:fﬁL>abt

e ()= 12 A(E)
17 A(TH) = A [ AVA o
_E T'/Y) Ba (E AdY+2:Y-T atfa

bs'

By final arrangement:

AR =K -Zz(b, +'(Jsf + 2 YPOC.— )4. ;:}(4 bs)}iy

+K -22(55?;- -ET-+2>;: °<>+ '?G YT +_J§,al.’f
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Differentiation of the private sector
expenditure function, which is equation no. 2,
produces:

de =C\d y)-d.IT—d.F]

or, e =C, @r-dy—q;-f-aly-i;_-‘/-drt-dﬂ
- Where we define:

aC (ass-'r F) C

5%%%

In the federal tax burden eguation, FO and
GiF are exogenous terms. Result of differentiation
is:

A F = £4R , Note that in Chapter VII, we exp-
or, oLF = «U‘?dY—#léd’f resseds dR= frely+ gt

Using this result in the private sector expenditure
equation gives us:

de = Cy[gy-oty. G Tdy=" v-df-,@g-dy-,e-ﬁzdﬂ

Y 2

Differentiation of the government budget
constraint, which is equation no. 5, we get:

d@ = T+ L
or, d.G =TAY+ Y AT+ e-d.)/-f- 6_.4/{_’
or, dG‘l=éC+ (f’) a(y+6/+f-;_)a(f
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In the final step of the derivation proced=-
ure, the model closing identity which is equation
no. 1, is subjected to total differentiation. We get:

%b-atY:: AC+dG

Replacing the differentiation results of dCand dﬁ
we can write:

G, Y= C,,(?Y —‘g-‘r.’-lff)aty—cy(g_. "y (3) AT +
e+ B)ty +(y+B) et
ox, dY(gy—gy- C’yﬂg-f Cy +4:6: C,,-'E-@ =(Y+ G~
y7,.Cy =L B c,)am:

Cody | y@-%-cy)+eé-£cb

" At)” B(-6) [ mC)H(-4T)

Where:

ay

AL |R denotes the tax-effort
coefficient with revenue
sharing.

Without revenue sharing, equations 4, 6, 7, 8,
and 9 will drop out. Therefore it can be shown that:

ay| - _ v(-5cy)
AT s— ?’yQ‘CY)"‘:Q‘Ti‘ cy)

Where:

%
L[S denotes the tax-effort
coefficient without revenue
sharing,




APPENDIX IIL

Table-1 Showing Estimates of
Gain/Loss Parameter

States 1 States g

Alabama 0.74 Mishigan 1.53
Arizona 0.76 Minnesota 1.20
Arkansas 0.80 Mississippi 0.56
California 0.90 Missouri 0.90
Colorado 0.83 Montana 0.78
Connecticut 1.08 Nebraska 1.19
Delaware 1.51 Nevada 1.04
Florida 1.00 New Hampshire 1.00
Georgia 0.86 New Jersey 1l.51
Idaho 0.80 New Mexico 0.51
Illinois 1.38 New York 1.12
Indiana 1.36 North Carolina 1.02
Iowa 1.44 North Dakota 0.74
Kansas 1.02 Ohio 1.42
Kentucky 0.82 Ok lahoma 0.81
Louisiana 0.86 Oregon 1.06
Maine 0.89 Pennsylvania 1.14
Maryland 0.83 Rhode Island 1.08
Massachusettes 1.05 South Carolina 0.84
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States g States s A
South Dakota 0.77 Virginia 0.74
Tennessee 0.88 Washington 0.71
Texas 0.97 West Virginia 0.82
Utah 0.74 Wisconsin 1.36
Vermont 0.85 Wyoming 0,82

Table-2 Showing States using
the Senate Formula

States a ﬁ%u Eéz
Alabama 0.35 0.0034 425040100
Arizona 0.33 0.0044 149335800
Arkansas 0.30 0.0053 251025400
Florida 0.12 0.0015 638422800
Georgia 0.24 0.0025 496908000
Idaho 0.30 0.0059 66534380
Indiana’ -0.19 0.0020 476206100
Towa” ~0.27 0.0036 255849100
Kansas 0.10 0.0034 206362100
Kentucky 0.28 0.0037 370874900
Louisiana 0.24 0.0043 418232800
Maine ©0.22  0.0064 95165940

Continued on next page.
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States A %1 . _%2
Mississippi 0.51 0.0076 303444500
Montana 0.31 0.0058 63137420
Nebraska* -0.05 0.0045 137155100
New Hampshire 0.12 0.0039 65010510
New Mexico 0.55 0.0066 103824900
North Carolina  0.10 0.0052 586740700
North Dakota 0.35 0.0077 58110830
Oklahoma 0.29 0.0033 265179100
North Carolina 0.26 0.0044 313276900
South Dakota 0.32 0.0082 65387940
Tennessee 0.23 0.0030 455183400
Texas 0.15 0.0004’ 1211392000
Utah 0.35 0.0052 98600510
Vermont 0.25 0.0067 36010320
Washington 0.21 0.0025 é67737050
West Virginia 0.28 0.0055 199636900
Wisconsin* -0.20 0.0030 367172100
Wyoming 0.28 0.0058 26567680

Note that for states with an asterick (*) indicate

that for them

Y

___iz<<

at

ay
3

L
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Table-3 Showing States using

States

the House Formula

Q B fiz

California 0.21 0.0073 596202800
Colorado 0.27 0.002 -530134500
Connecticut 0.05 0.048 -519396600
Delawaxe -0.33 0.34 -641749200
Illinois -0.21 0.013 -15240670

Maryland 0.27 0.040 -374782200
Massachugettes 0.08 0.028 -267506000
Michigan -0.35 0.017 -82534620

Minnesota -0.06 0.046 -367445500
Missouri 0.21 0.037 -39629100

Neveda 0.08 0.35 -673817300
New Jersey . -0.33 0.02 -370332200
New York 0.01 0.0084 673365000
Ohio -0.25 0.013 -170288200
Oregon 0.07 0.084 ~496176100
Pennsylvinia 0.00 0.013 21087500

Rhode Island 0.05 0.19 -623603700
Virginia 0.35 -345429200-

0.037
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" Table=4: Extension of Tablae~3

States %2 /‘ﬁm M/N
California N.R. N.R
Celorado 6,487,863,000 56,600,000,000
Connecticut 10,812,680,000 63,000,000,000
DelaWare* N.R. N.R.
Illinois* N.R. N.R.
Maryland 3,304,715,000 360,000,000,000
Massachusettes 9,431,675,000 168,000,000,000
Mishigan* N.R. N.R.
Minnesota* N.R. N.R.
Missouri” 10,781,130,000  33,000,000,000
Neveda 1,944,282,000 26,600,000,000

*
New Jersey

New York
, %*
Ohio
Oregon
*
Pennsylvinia
Rhode Island

Virginia

N.R.

N.R.

N.R.
5,880,521,000
-1,680,635,000

3,149,202,000

9,434, 317,000

N.R.

N.R.

N.R.
41,300,000,000
359,800,000,000
27,500,000,000
l0,000,00Q,OOO

Note that for states with an asterick (*) indicate

that for them %IR< %IS )

N.R. (not regired), indicate that for these states
conclusions can be reached from Table-3,
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