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1. Introduction 
The fact that the overall fiscal performance of a country is 

actually determined by the interaction of many fiscal authorities 
within the public sector has been, of course, recognized since long 
time ago. Nevertheless, until recently the issue has mostly been 
neglected by the formal literature both· in the areas of public 
finance and macroeconomics. 

One reason for this neglect may be found in the fact that the 
presence of stable and enforceable rules, regulating the 
interaction among various government jurisdictions, assures that 
fiscal responsibilities are well established among those public 
sector agencies. Thus, overalJ fiscal decisions can be thought "as 
if" they are taken by a "representative" agent called "the 
government". In other words, no important insight is lost by 
assuming the existence of an "integrated" public sector which sets 
economy-wide public expenditures and taxes. 

Though this seems to be the case for a number of developed 
nations, it is certainly not for some developing countries. In 
particular, Argentina in the last two decades or so seems to be a 
clear example of the kind of problems that may result as a 
consequence of a markedly uncoordinated behavior among different 
government jurisdictions. 

The purpose of this paper is to present a simple theoretical 
framework that captures this coordination problem and its 
implications in terms of public finances. The framework adopts a 
game-theoretic point of view to investigate the consequences of 
different modes of interaction between Federal and Provincial 
jurisdictions for the determination of the overall public sector 
expenditure and taxes. In this sense, the exercise offers another 
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perspective through which the old question regarding the forces 
behind the observed growth of the public sector can be looked at1 . 

More specifically, the types of questions we deal with can be 
stated in the following way: Does the institutional framework which 
regulates the fiscal relationship among -different government 
jurisdictions matter in terms of the overall level of public sector 
expenditure and taxes? Do intergovernmental grants and 
decentralization of expenditure decisions imply inefficiencies in 
the provision of public goods, at both the central and provincial 
levels? 

These questions are not new. Many authors have directly or 
indirectly tried to answer them, both at a theoretical and 
empirical level. On one hand, there is the traditional literature 
concerned with normative issues such as the type of grants policy 
that Central governments should follow in order to induce local 
governments to spend in sectors with inter-jurisdictional 
spillovers2 • The problem with these studies is that they mostly 
use partial equilibrium constructions, where intergovernmental 
transfers are assumed to be exogenous from the point of view of the 
local governments. Thus, this feature of the model does not allow 
local governments to behave in a strategic way, behavior that seems 
to be observed in some real world experiences as the next section 
documents. On the other hand, there is a more recent literature 
that takes a political-economy approach to intergovernmental 

1 There are many approaches to the problem. A public choice 
point of view can be found for example in Brunner and Buchanan 
(1977) and (1978) and in Mueller (1989). On the other hand, studies 
that relates the size of the government to distribution activities 
of the latter are, for example, Peltzman (1980), Meltzer and 
Richard (1981) and Lindert (1989). 

2 See for example Hirsch (1970) , Oates (1972), McGuirre 
(1973), Waldauer (1973) , Gramlich (1977), and Slack (1980). 

.. 
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grants3 • These papers emphasize the effects of various 
congressional decision schemes on the level of transfers to 
different regionally-located constituencies. Unlike the above 
normative approach, here game-theoretic frameworks have been 
extensively applied. Nevertheless, the lack of an explicitly 
modeled federal government with tax and e~penditure powers impedes 
an assessment of the consequences for aggregate public sector 
expenditures of the strategic interaction between regional 
constituencies and the central authorities. Besides, this type of 
framework seems not to be entirely suitable for the case of 
countries where the legislature is not an effective determinant of 
fiscal poliqy. 

Yet another non-normative approach to intergovernmental transfers 
is found in the public choice literature4 • Here intergovernmental 
grants are seen as originating in the pressure from sub-national 
levels of government to avoid the fiscal competition (for better 
local public services at lower tax costs) that would result from 
interregional mobility of individuals5 • Thus, in this competitive 
scenario local authorities cannot take advantage of their "power 
to tax" and fulfill their postulated objective of maximizing tax 
revenues. Though this characterization of a revenue-maximizing 
Leviathan may be insightful in some special circumstances, its 
general validity is doubtful as the empirical examination of the 
model has shown6 • Moreover, its normative implications are rather 
extreme: widely used tax-sharing schemes should be completely 
avoided. 

3 See , for example, Weingast et. al.(1981) and Iman 
(1988), (1990). 

4 See, for example, Brennan and Buchanan (1980) chapter 9. 
5 See Tiebout ( 1956) for the seminal contribution to the 

mobility approach. More recent treatments can be found in Epple, 
D. and Zelenitz (1981) and Henderson (1985). 

6 See, for example, Oates (1985). 
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In what follows we move away from the above mentioned scenarios 
and develop instead a theoretical exercise where strategic 
behavior is granted, both among the local jurisdictions and between 
the latter and the central government. Thus, we provide a general 
equilibrium characterization of the determination of government 
expenditures, both at local and federal level, in which the tax 
consequences of this expenditures decisions are taken into 
consideration. Moreover, unlike other game-theoretic approaches to 
the problem, the introduction of a Federal level of government 
allows us to consider an intermediate regime, besides cooperation 
and the Nash-type non-cooperative case, in which the Federal 
government is able to commtt some of its policy variables. As we 
discuss below the introduction of this regime has important 
consequences in terms of welfare and policy implications. 

The rest of the paper is organized as follows. In the next 
seccion we develop the basic model. Section 3 considers some policy 
implications and finally, section 4, presents some general 
conclusion and future lines of research. 

2. Public Sector Expenditures and Intergovernmental 
Transfers: A simple model. 

In this section a simple framework is developed with the purpose 
of highlighting some of the key forces behind the behavior of the 
public sector as was illustrated in the last section. The model is 
built in the public finance tradition so that monetary 
considerations will not be incorporated7 • 

7 A monetary approach to the issue of decentralized policy-
making in the presence of competing government jurisdictions could 
be found in Aizenman (1989) . Also in Heymann and et.al. (1987) a 
game-theoretic framework is employed to investigate the relation 
between transfers ( here interpreted in a broader sense to include 
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The closest antecedent of what we are going to develop below is 
a model presented in Barrow (1986) in which intergovernmental 
transfers are also studied using a game-theoretic framework. 
Nevertheless, in that model the game is played only by n local 
jurisdictions. That is, no federal level of government is 
considered. As a consequence, even if the t~ansfer to an individual 
region is endogenously determined, the aggregate amount of 
transfers to all regions is fixed. 

Let's assume a one period closed-economy setting where there is 
a federal government (FG) and n local (provincial) governments (LG) 
each of which rules in a corresponding region of a federative 
country8 • Each region is inhabited by a representative individual 
which implies, in a rather obvious application of the median voter 
theorem, that preferences of the local government coincide with 
that of the representative agent. Preferences are defined over 
leisure, an aggregate private consumption good, a federal public 
good and a local public good9 • Formally, 

i=l, .. ,n (1) 

those channelized to the private sector), fiscal deficit and 
inflation. 

8 For the purpose of the present theoretical exercise, a 
federative country need not necessary imply the existence of true 
federal political institutions. Rather, a fiscal interpretation is 
preferred. In this sense Oates (1972) had defined a federal 
government as " A public sector with both centralized and 
decentralized levels of decision making in which choices made at 
each level concerning the provision of public services are 
determined largely by the demands for these services of the 
residents of the respective jurisdiction." 

9 All the results derived below go through if instead of 
assuming that local expenditure falls in a local public good, it is 
postulated that local government expenditure consist of a transfer 
payment to increase private consumption of the regionally-located 
representative individual. 
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where: u1= utility function corresponding to the 
individual who lives in region i. 

L1 = leisure consumed by individual i. 
c 1= private consumption of individual i. 
g 1= local public good expenditure in region i. 
gf= federal public good expenditure. 

As usual u1 is a concave double differentiable utility 
function10 . On the other hand, preferences of the federal 
government are assumed to be a weighted average of the preferences 
of all individuals (LGs) 11 , 

(2) 

Households in all regions are endowed with one unit of leisure 
which can be consumed or supplied to the local labor market12 . 

Income from labor is taxed by a uniform-proportional tax t levied 
by the Central government. A very simple linear production 
technology is assumed, identical in all regions, such that labor is 
transformed into goods in a one-to-one fashion (real wages are 
equal to one). Given the above assumptions and using the private 
consumption good as numeraire, the budget constraint of the 

10 As it is seen, the local public good has no interregional 
spillover effects. This differentiate the present analysis from the 
''fiscal federalism" literature where those effects played a major 
role in complicating the efficient provision of public services by 
individual localities. See, for example, Gordon (1983). 

11 Thus, the postulated federal government preference schedule 
actually represents a social welfare function. 

12 Therefore, labor is not mobile across regions. this 
assumption distinguishes the present research from Tiebout-type 
models. The justification is based on the fact that the mobility 
model loses significance as more geographically extensive regions 
are considered. See Oates (1977) pag. 9. 



individual who lives in region i is given by c 1 = (1 - t) 11 
where 11 = 1 - L1 is the labor supply. 
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In general Provinces finance their expenditures mainly with two 
resources: local taxes and transfers from the central government 
. Nevertheless, in other to isolate the key role played by these 
transfers in the determination of both local and aggregate level of 
expenditures, local taxes are going to be dropped from the local 
governments' budget constraints13 • Therefore , the theoretical 
exercise that follows should be interpreted as explaining that part 
of local expenditures beyond the level that is financed by local 
taxes . Hence, the budget constraint of the local government of 
region i is given by g 1 = T1 

14 . 

On the other hand, the FG finances its total expenditure, given 
by transfer payments plus expenditure in the federal public good, 
employing the revenues from the uniform labor income tax15 , 

13 Of course, in a more general setting it should be 
recognized the interaction among local taxes, local expenditures 
and transfers. Particularly, grants from the FG can be used not 
only for raising local outlays, but also to reduce local taxes. 
Nevertheless, the existence of this relationship between taxes and 
grants does not alter the qualitative results derived below where 
local taxes are not considered. The only consequence will be that 
part of the "expenditure" effect of the transfer is going to be 
eliminated through lower local taxation. For an empirical account 
on the tax versus expenditure effects of a FG grant program in USA 
see Adams (1986). 

14 Notice the lump-sum character that adopts the transfers to 
local government. This is how the literature has interpreted the 
unconditional grants channeled through tax-sharing schemes . See 
Oates (1972) . Also, for the Argentinean case, see Kippes (1984). 

15 Deficits (debt) are not allowed to be an alternative way to 
finance government outlays neither at the local, nor at the central 
level of governments. This fact, of course, lessens the extent to 
which the framework can be used to explain real world cases, like 
the one of Argentina, where deficits are observed. Nevertheless, it 
should be emphasized that the main purpose of the present 
theoretical exercise is to highlight some of the forces behind the 
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( 3) 

A key assumption that will drive the results refers to the 
alternative scenarios, regarding the way the two types of 
governments interact with each other, under which the model is 
going to be solved. In one case, called the cooperative regime, all 
policy variables (both at the FG and LG level) are set in a fully 
coordinated way, so that all the relevant externalities are taken 
into account. Hence, the solution corresponds to a benchmark Pareto 
Optimum equilibrium. 

A second case, called the noncooperative regime, corresponds to 
a setting where each LG and the FG move simultaneously, choosing 
the optimal value for the policy variable they control, taking as 
given the policy choices of the other public agencies. Thus, this 
second regime leads to a Nash equilibrium for the game played among 
the LGs and between the latter and the FG. 

Finally, a third regime is also explored, which is a sort of 
intermediate case between the two mentioned above. Here it is 
assumed that the FG has the ability to precommit its policy. 
Formally, this is reflected in the fact that the central authority 
moves first choosing the optimal values for its policy instruments. 
Then, in a second stage, all local governments simultaneously 
choose their policy variables given the strategy already chosen by 
the FG. Notice that in this intermediate regime the LGs are still 
playing a Nash game among themselves, but they are Stackelberg 
followers in the game they play against the FG. The main purpose of 
the theoretical exercise that follows is to compare the three types 
of solutions. 

determination of government expenditures, not of deficits. 
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2.1 Cooperative regime 

Let's first solve the problem of the consumer. Regardless of 
their location, individuals decide private consumption and labor 
supply such that their welfare is maximized. The solution to the 
problem gives rise to an indirect utility function of the following 
form, 

s.t. 

Applying the envelope theorem it is easy to show, 

The cooperative solution can be found by solving a version of 
what in public finance is known as the optimal tax problem, which 
in the present framework is just the problem of the FG16 , 

s.t 

16 The noun "version" is due to the fact that in this model, 
contrary to the optimal tax literature, government expenditure is 
also endogenous. See Sandmo (1973) for a classical reference on the 
optimal tax problem. 
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g1=T1 

g£+ f T1=t f 1 1 (t) 
i=l i=l 

T1~, t~o, g1~o, gr~o 

Replacing the constraints into the ~bjective function and 
solving the resulting concave problem we obtain the following first 
order conditions (for an interior optimum), 

The above marginal conditions have a straightforward economic 
interpretation. In (4) it is seen that a cooperative determination 
of the labor income tax requires that, at the margin, the social 
cost of the tax, represented by the sum across individuals of the 
derivative of the indirect utility function with respect to the 
tax, be equal to the social benefits, in turn, measured by the 
marginal utility of consumption of the federal public good, also 
added across households. The point is, of course, that the FG 
faces a trade-off with respect to the chosen tax level . If, say, 
the tax is increased, on one hand the consumer is negatively 
affected as private consumption decreases, but on the other, the 
increased government revenues allow for a greater level of federal 
public good consumption which naturally increases welfare17 • 

17 Of course, it is assumed that the FG is located in the 
"right" side of the income-tax Laffer curve. Thus the term 
(~ili(t) + t ~ili'(t)) is positive. 

\ 
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In turn, (5) implies that the Pareto optimal transfer to region 
i should be set in such a way that, at the margin, the net benefit 
of the transfer to that region (represented by the left hand side 
of ( 5) ) has to be equal to its social costs, measured by the 
externalities that the , say, increase in the transfer to i 
impinges on all other localities. From the equation it is easy to 
see that one channel through which these externalities are 
materialized is reduced federal public good consumption (right hand 
side of (5)) 18 . Thus, as would be expected, the cooperative 
solution to the problem takes proper account of the spillovers that 
the behavior of one locality imposes on all the others. 

Expressions (4) and (5) depict a system of n+l equations in n+l 
unknowns: t, T1 , .. ,T0 • Hence, in principle, it can be solved for 
the endogenous variables in terms of the weights and other 
preference and technology parameters. Nevertheless, this route is 
not going to be pursued here. Instead , in the next sections 
parallel expressions to the ones already obtained are derived for 
the case of the other two regimes. 

2.2 Non Cooperative regime. 

In this setting, it is assumed that both local and central 
governments move simultaneously choosing the optimal level of their 
respective policy variables, taking as given the actions of the 
other jurisdictions. Thus each local government solves, 

s.t 

18 The other two channels that are implicit in (1) and (2) 
are increased federal taxes and lower local publ_ic good 
consumption. This point will be further discussed later on, when it 
is derived the noncooperative solution to the model. 
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g1=T1 • 

gf+ .f T1=t ,f 11 ( t) 
1=1 1=1 

g1=T1 

gf+ ,f T1=t ,f 11 ( t). 
1=l 1=1 

Replacing the constraints into the objective function and solving 
the resulting optimization problem, the following first order 
conditions are obtained, 

The economic interpretation of the above expressions is similar 
to the one given in the case of the cooperative regime. However, a 
key difference should be noticed: cost and benefits of changing 
local expenditure do not include terms that capture the external 
effects that each region impinges on all the others. Thus, the 
optimal policy in this case is evaluated only in terms of the 
direct consequences for the own region. Of course, this is a 
natural result of the noncooperative Nash-type solution to the 
model and suggests that the equilibrium values of the involved 
policy variables (i.e transfers) will differ from the ones obtained 
in the cooperative regime. 

Alternatively, equations (6) could be seen as implicitly 
defining the reaction functions for each local government such that 
the equilibrium level of the transfer to an individual locality is 
a function of the transfers to all the other regions and of the 
federal tax. Formally, each first order condition in (6) defines 
an ~mplicit function of the following form, 
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i=l, .. ,n. (7) 

Applying the implicit function theorem to (7) it is easy to verify 
that19 , 

(8.a) 
(8. b) 

It now becomes evident, as we have claimed above, that the 
negative externalities imposed by one region on all the others is 
not only channeled through lower federal public good consumption, 
but also through lower transfers (local public good consumption) 
and higher federal taxes. In this sense, condition (8.a) indicates 
that the Nash game played by local governments results in a sort of 
regional competition for transfers where higher transfers to one 
region means lower transfers to another. Thus, by not internaliz-
ing this effect, the actions of local authorities generate inef-
ficiencies in the allocation of federal government grants. In the 
same way, (8.b) reflects another source of inefficiency, this time 
due to the fact that the tax-cost of the transfer to region i is 
not borne by that region alone, but is shared with all other 
provinces. This is another illustration of the well-known case 
where concentration of benefits and dispersion of costs give rise 
to inefficiencies. 

It is worthwhile to notice that similar results have been derived 
by other authors. Thus, the inefficiency materialized through 
transfer competition has been stressed by Barrow (1986). On the 
other hand, Weingast and et. al. (1981), Inman (1988), (1990), 
Heymann and et. al (1987) and Aizenman (1989) emphasize the tax-
cost share of the transfers as the main force behind the inef-

19 A sufficient condition for this result to hold is that 
federal and local public goods are utility complements. 
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ficiencies. Nevertheless, no one of these papers deals with the 
externality channeled through federal public good consumption. 

Equation (6) alone does not completely characterize the non-
cooperative solution to the problem. Simultaneously with the LGs, 
the central authority chooses the optim?l level for its policy 
variables, taking as given the expenditure/transfer decisions of 
the sub-national levels of government. Thus, the FG solves, 

max n. J. 
g t .l,; w1V (t,g1 ,g#) ., .. 

L .i=l 

s.t. 

Replacing the constraint into the objective function and solving 
fort we obtain, 

( 4 ' ) 

The above condition is formally identical to the one derived in 
the cooperative regime (equation (4)). Thus, same economic 
intuition applies. However, this does not mean that the same value 
for the federal government policy variables will be found in both 
scenarios. vt and v9f are also functions of the transfer's level. 
As the previous discussion suggests, transfer payments will be 
different across regimes, implying in turn that the value for the 
FG's policy variables will also differ. 
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2.3 Commitment regime. 

As indicated earlier, the possibility exists of an intermediate 
regime where partial cooperation among the different players is 
postulated. The key assumption here is that the federal government 
is able to precommit its policy by setting_the level for its fiscal 
variables in advance of the actions of the local jurisdictions. In 
doing that, of course, the FG takes into account how its action 
will affect the policies chosen a posteriori by the LGs. Thus, a 
partial cooperation environment develops, justifying the above 
characterization of an intermediate regime. 

Formally, the optimal policy problem of the local governments 
should be solved first. This was already done in the last subsec-
tion obtaining the following1 fir~t 1order qonditions, 

Vg1 ( • ) - Vg~ ( . ) ( 6 ) 

As indicated, the above system of equations implicitly defines the 
following reaction functions, 

i=l, .. ,n. (9) 

for which it was found that 6T1 /6t o. 
Now, solving the problem of the FG using (9) as an additional 
constraint, we obtain the following condition, 

The above equation represents the equilibrium condition for the 
optimal value of the FG's policy variables (i.e tax and expendi-
ture) when the FG acts as a leader player in the policy game. As 
indicated earlier, in deciding its optimal policy, the FG takes 
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into account how the local government decisions are going to be 
affected. This is capture by the derivative oTi/ot. 

Yet, another way of interpreting this equilibrium is that through 
the proper choice of its policy variable (t) , the FG picks up the 
best Nash equilibrium of the game played. among the LGs. This is 
illustrated in figure 1 which depicts the extensive form of the 
game played between the federal government and the n local 
jurisdictions. Each of the nodes named LG1 , LG2, .. represents a 
solution to the Nash game played among the provincial governments. 
Each solution has an associated payoff function vi(Ti,t1). Thus, 
through the proper choice oft (or gf) the FG is able to select the 
NE with the highest payoff. As a consequence, it is natural to 
think that, in terms of efficiency properties of the equilibrium, 
the outcome will be located somewhere in between the ones obtained 
in the previous two scenarios. 

2.4 Comparing regimes. 

The objective of this section is to derive precise predictions 
regarding the levels of transfers, local expenditures, federal 
expenditures, federal taxes and finally, the size of the entire 
public sector across regimes. Since the level of generality 
employed in the preceding sections complicates this task substan-
tially, in the analysis that follows it is going to be adopted the 
usual assumption of symmetry, postulating that all individuals are 
identical both in terms of preferences and endowments. Moreover, 
additional restrictions would be required with respect to the 
precise functional form for the preference function. 

Under the mentioned symmetry assumption the first order condi-
tions corresponding to the three regimes can be rewritten in the 
following way, 

.: 



Cooperative regime: 
vt = - n v 9 f (l(t) + tl'(t)) 
v9 = n v9 f 

Noncooperative regime: 
vt = - n v 9 f (l(t) + tl'(t)) 
v9 = v9 f 

Commitment regime: 

(11) 
(12) 

(13) 

(14) 

vt + v 9 &T /&t + v 9 f ( nl(t) - n &T/&t) =O (15) 
v9 = v9 f 

17 

The differences in the FOC across regimes become now more 
apparent (obviously for n>l). They imply crucial discrepancies in 
the equilibrium values for the policy variables. Moreover, assuming 
that the preference function takes the familiar Cobb-Douglas shape 
U(.)= A ca g~ gf 0 Lq, where a+p+a+q=l, the following results are 
found, 

a) 

d) vc { . ) > vs ( . ) vnc ( . ) 

where: c= cooperative regime. 
nc= non-cooperative regime. 

s= commitment regime. 

For calculations see appendix. 

With respect to a), it was already suggested that in the non-
cooperative regime the negative (positive) externality produced by 
the increase (decrease) in the transfer to one region is not taken 
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into account. Tnis leads to greater levels of transfers in this 
scenario compared to the cooperative one. But, why are the levels 
of transfers in the noncooperative setting also greater than in the 
commitment case?. The idea is that in this latter equilibrium the 
LGs are still playing a Nash game among themselves so that the 
above mentioned externalities are still p~esent. Nevertheless, the 
fact that the FG can precoxnm.1t its pu. lC} t,.1 ... , ~,; t.n"' LGs to 
partially internalize the consequences of their actions. For 
example, if the FG set in advance the level for the federal tax 
rate20 , the LGs realize that a too high level of transfers imply 
a too low level of federal expenditures (because taxes cannot 
change), outcome that naturally affects negatively the welfare of 
consumers. In other words, a "credible threat" that the FG will not 
re-optimize after the movement of the LGs, makes provincial 
authorities more aware of the implicit trade-off among the policy 
variables as depicted in the budget constraint of the FG. This is 
so because in the case where the central authorities pre-establish 
a level for the federal tax, the mentioned trade off is not among 
three variables (T,t and gf), but only two: T and gf. This tends 
to make transfers lower in the commitment regime than in the 
noncooperative one, where the possibility of commitment from the 
part of the FG does not exist, and bigger than in the cooperative 
regime where all externalities are accounted for. 

Of course, the same behavior as the one derived for the transfers 
is found for local expenditure, given the fact that local taxes are 
not considered. However, as indicated earlier, even in the case 
where local taxes are contemplated, the same pattern will be found 
for the behavior of local expenditure across regimes. Assuming that 

20Gi ven the balanced budget constraint assumption, this is 
equivalent to setting a level for aggregate public sector expendi-
tures. 
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local taxes have no interregional spillover effects21 , the only 
difference is that the absolute value of local expenditure will be 
lower in all regimes compared to the present case where local taxes 
are not permitted. This is because part of the "expenditure" effect 
of the transfer will be eliminated through lower local taxation. 

What is the intuitive basis for b) ? Why is it that the level of 
the labor income tax is higher in the noncooperative equilibrium 
than in both the cooperative and the commitment regimes ? The 
explanation is that, faced with the greater level of transfers 
(when going from cooperative to a noncooperative scenario), and 
without any restriction in the use of its policy variables (i.e no 
commitment), the FG will find it optimal to partially meet the 
increased level of transfers by raising in the federal tax rate. 
Why is it that the tax rate will be equal in the cooperative and 
commitment regimes?. The answer is simply that, in the latter case, 
the FG is already playing in a cooperative way, as it takes into 
account the reaction of the LGs in deciding its optimal policy. 
Thus it is natural that the level chosen for .the tax will cor-
respond to the one found in the cooperative case. Of course, given 
the balanced budget constraint assumption, the same pattern of 
behavior derived for the federal tax will be found in the case of 
overall public sector expenditures. 

In the case of c), it is straightforward to see why federal 
government outlays are greater in the cooperative regime compared 
to the noncooperative case. As indicated earlier, faced with a 
greater level of transfers, the FG in the noncooperative scenario 
has two margins of adjustment: it can raise taxes (result mentioned 
in b) ) and reduce the level of expenditure in the federal public 
good. This way of adjustment will generate the necessary additional 

21 In other words, "tax competition" considerations are ruled 
out. On tax competition see, for example, Wilson (1985) and 
(1986), Oates and Schwab (1988), Wildasin (1988) and Miltz and 
Tulken (1986). 
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resources to finance the higher level of transfers with a minimum 
cost for the consumers. But, why is federal expenditure lower in 
the commitment case compared to the noncooperative one?. The key 
point is that in the former case the FG pre-establishes a level 
for its tax rate (and so, for its tax revenues). As a consequence, 
the excess of local expenditure ( compared to the cooperative 
scenario) that the Nash game among the LGs gives rise to, has to be 
met only by reducing expenditure in the federal public good. This 
should be contrasted with the noncooperati ve result where the 
excess of local expenditure (again, compared to the cooperative 
case) is met not only by reducing federal expenditure, but also by 
increasing taxes. 

Finally, d) states the expected result in terms of the welfare 
ordering of the different regimes. The first inequality is, of 
course, due to the fact that in the cooperative case all exter-
nalities are accounted for. The second inequality is based in the 
simple observation that the FG in the commitment regime has always 
the possibility of choosing the level for its policy variables that 
correspond to the noncooperative equilibrium. Thus, welfare in the 
former regime will always be at least at the noncooperative level. 
Of course, the fact that the FG moves first allows him to improve 
upon that solution by the proper choice of its policy variables. 

3. Some Policy implications. 

What are the policy implications that can be derived from the 
above theoretical analysis?. It is clear that the ideal is to 
somehow reach the cooperative equilibrium. But, How can this 
equilibrium be implemented? What are the fiscal institutions, if 
they exist at all, that assure that all players in the policy game 
will be coordinated in that "good" solution?. 
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At first glance it seems that the implementation of the coopera-
tive solution requires either a pretty centralized setting or a big 
deal of information. Thus, one scenario in which the mentioned 
equilibrium can be achieved is a completely centralized scheme 
where local expenditure (transfers) are not actually set by 
decentralized levels of government, but ar~ determined directly by 
the central authorities. In doing that, the FG maximizes a welfare 
function which is imposed by the latter and is identical to all 
individuals regardless where they live. Recall that this was 
precisely the way the model was solved . But, of course, this 
solution will be truly optimal only in the special case where 
preferences of the regionally-located households are indeed 
identical and equal to the one imposed by the FG. In the more 
realistic case where differences in preferences are recognized, a 
FG-determined uniform transfer will no longer be the best policy. 
Actually, one of the major justification for decentralization of 
expenditure decisions is precisely that differences in preferences 
across regions exist. Thus, to take advantage of this fact, sub-
national level of governments ( which are more "close to the 
people") should be able to choose their own level of expendi-
ture22 • In other words, decentralization of fiscal decisions is 
a natural consequence of recognizing diversity in tastes together 
with the lack of knowledge about this diversity from the part of 
more centralized units of governments. 

But then, if a more realistic scenario is assumed where both 
diversity of preferences and decentralization of expenditure 
decisions are allowed, it is found that a cooperative solution to 
the policy game would require more information than what is 
required in the case where no externalities are involved. This is 
because each player {LGs and FG) should have information not only 
about its own preferences (which is the usual assumption), but also 
about all other players preferences. In this way the external 

22 See Oates (1972). 
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effects inflicted by the action of one locality on all the others 
can be calculated and properly taken into account23 . 

on the other hand, it can be said that real world political 
institutions like legislatures avoid the indicated need of 
information for achieving the cooperative solution. In a represen-
tative legislature the natural bargaining process will lead to a 
situation where the negative external effects that the action of 
one region impose on all the others will be identified as the 
representatives of the affected regions stand up against such 
action24 • 

Even though it is true that a centralized budget-bargaining 
process, like the one carried out in a legislature, would help to 
eliminate inefficiencies in the determination of intergovernmental 
transfers, it is not a complete solution to the problem, as the 
empirical evidence has shown25 • Even for the case of advanced 
countries, like USA, where the legislature-determined budget of the 
public sector is a key determinant of fiscal policy, decentralized 
decisions schemes at the congress level-- "universalism" in the 
words of the political scientists26-- have resulted in increased 
transfers to local governments. Think of the problem posed by the 

23 Of course, it is implicitly assumed that the cooperative 
policy so calculated for each locality can somehow be enforced by 
some external agent. For example the FG. That is, no free rider 
behavior is permitted. Dropping this assumption will add a new 
problem, besides the mentioned information requirements, to the 
implementation of the cooperative equilibrium. 

24 Heymann and Navajas ( 1989) emphasizes the need for a 
collective bargaining procedure, like a legislature instance, to 
avoid "bad" solutions in the policy game that leads to the 
determination of the fiscal deficits in high inflationary countrie-
s. See also Leijonhufvud and Heymann (1990). 

25 See, for example, Inman (1988), (1990), Weingast and et. al. 
( 1981) . 

26see, for example, Niou and Ordeshook (1984). 
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achievement of the cooperative solutions for developing countries, 
like argentina, where the legislature instance is not even 
available. 

All the arguments given above try to suggest that the accomplish-
ment of the cooperative solution becomes·perhaps too difficult a 
target to be reached in real world policy. 
Nevertheless, the alternative is not complete noncooperation. As it 
was indicated earlier, there is an intermediate regime that implies 
an improvement with respect to the indicated scenario and which 
seems to be more at hand for the policy-maker. This is, of course, 
the Commitment case. This regime has straightforward policy 
implications and is not subject to the problems of excessive 
information requirements for its application. The only requirement 
is that the federal government should be able to commit some of its 
policy variables. This is not an easy task; but it is comparatively 
easier to achieve than the cooperative case, where besides more 
information, a commitment attitude is required from all players 
(i. e all LGs besides the FG). Moreover, it is clear from the 
analysis of section 3.4 that it is not necessary for the FG to set 
all policy variables in advance. Just by committing to one of them, 
there will be an improvement with respect to the noncooperative 
scenario. Of course, this result is based on the logically previous 
assumption that the FG can be "committed" to maintain an balanced 
budget . If instead fiscal deficits are allowed, the additional 
condition required, for the same results to go through, is that the 
central authorities are able to credibly pre-establish a level for 
the federal fiscal deficits. 

The previous discussion sounds well suited for describing recent 
events in some developed countries, like the USA, where legislated 
levels for the fiscal deficits were established in an effort to 
precommit some of the key policy variables of the FG. Thus, this 
fact naturally leads us to identify the situation of those 
developed countries as being closed to a commitment-type equi-
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librium. on the other hand, as the empirical evidence suggested, 
the experience of some developing countries, like Argentina in the 
discussed period, seems to be closer to correspond to a non-
cooperative solution. The important question that remains un-
answered is how can we go from one regime to the other. Although 
this is not going to be answered here, some thought is given to the 
issue in the final section of the paper. 

4. Concluding Remarks. 

The question of the transition from a noncooperative to a par-
tially cooperative regime, like the commitment case discussed 
earlier, is not trivial. Why would a country avoid to take that 
step if the implied result is that everyone will be better off?. In 
the specific case of Argentina, it was indicated that a new law, 
with the purpose of regulating the fiscal interaction between the 
FG and the provinces, was passed in 1988. Why did it take three 
years to pass a law that amended some of the drawbacks of the old 
legislation and, in this sense, represented a clear movement 
towards a more cooperative equilibrium?. Why was the ill-designed 
legal framework, that carried important costs for the economy as a 
whole, maintained for so long?. 

Clearly these questions cannot be answered within the framework 
presented in this paper, and this should be recognized as a 
limitation of the present analysis. A correct answer to the above 
questions involves making endogenous the so far exogenous choice of 
regimes. The key issue that seems to be at the core of the problem 
is that the Pareto improvement accomplished by a movement towards 
cooperation is subject to important distributive considerations. 
How should the gains from cooperation be distributed among the 
players (LGs)?. Elements of bargaining and uncertainty enter then 
into the picture. Playing in a noncooperative way may be a 
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perfectly rational strategy for obtaining an expected size of the 
"pie" in a future cooperative arrangement27 • 

on the other hand, the answer to the question regarding the 
transition from one regime to another may also have a more applied 
dimension. The hypothesis that some devel-0ped countries are closer 
to a commitment equilibrium warrants a careful study of the 
institutions that enable the FG of those countries to precommit 
some of its key fiscal instruments. From this type of analysis, 
some lessons can be drawn for determining what characteristics the 
institutional framework should have for a more cooperative federal-
provincial fiscal equilibrium to result. 

Despite the fact that the present analysis seems not to answer 
perhaps the most relevant questions, it should be recognized the 
simple framework presented earlier serves as a starting point for 
a thorough study of issues involved in the fiscal interaction among 
different government jurisdictions. It was shown that noncoopera-
tive behavior between FG and LG could lead to an undesirable 
equilibrium, where too much of local expenditure and too little of 
federal outlays are obtained. Moreover, this "bad" equilibrium also 
implied an excessive "size" of the aggregate public sector. The 
discussion of the data for the case of Argentina seemed to conform 
with the qualitative predictions of the model and, thus, provided 
a preliminary empirical support to the framework. 

27 See, for example, Alesina and Drazen (1989). 
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Appendix 

Given the assumed preference function, the FOC of the cooperative 
regime ( equations (11) and (12)) can be rewritten as (notice that 
symmetry implies w1= 1/n Vi), 

a/ (1-t) = a B / {tB - T) (A.1) 

p / T = a/ (tB - T) {A. 2) 

where B= a/11+a. 

(A.1) and (A.2) is a system of two equations with two unknowns. 
Thus, it can be obtained, 

T0 =pa/ (P+a+a) (11+a) (A. 3) 

t 0 = (a/a+a) + Pa/(a+a) (P+a+a) (A. 4) 

In turn, the FOC corresponding to the noncooperative regime can be 
rewritten as, 

a/ (1-t) = a B (tB - T) (A.1') 

p / T = a I n(tB - T) (A. 5) 

Solving the system of equations it is obtained, 

(A. 6) 

tnc = (a/ a+a) + npa/(a+a) (a+a+Pn) (A. 7) 
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From .the FOC of the local government problem (equation (A. 5) 
above) the following expression is derived, 

T = (aPn/ (a+Pn) (~+a)) t (A. 8) 

Now plugging (A.8) in equation (15) of. the text (FOC for the 
commitment regime), we obtain the following expression, 

-a /(1-t) + P/t + a/t = o (A. 9) 

Solving fort, 

(A.10) 

Plugging (A.10) back in (A.8) it is obtained, 

(A.11) 

From (A.3) , (A.6) and (A.11) it is easy to establish that 
Tnc > T9 >Tc. Similarly, from (A.4), (A.7) and (A.10) it is found 
that tnc > t 9 = tc. 

To prove that gfc > gfnc we just derive the budget constraint of the 
federal government with respect to T, 

6gf/6T = n( (6t/6T) B - 1) 

The expression for the derivative 6t/6T is derived from equation 
(A.1) which appears in both regimes. Thus, 

6gf/6T = ((a/a+a) - 1) < o. 

Therefore, as Tnc > Tc then gfc > gfnc. 
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To prove that gf00 > gf6 the expression for both variables are 
computed and then compare. Thus, replacing the values for T and t, 
already obtained for the commitment regime, in the budget 
constraint of the federal government, 

gf 6 = n[aa{p+a)/ {P+a+a) {~+a) {a+Pn)] {A.12) 

Doing the same for the commitment case it is found, 

gf00 = n[ aa / (~+a) (a+a+pn)) (A.13) 

Comparing (A.12) and {A.13) it is easy to show that gf00 > gf 8 • 
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