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1. Introduction Earmarked federal grants represent nearly fifty percent of the total federal grants provided by central governments in OECD nations (Blöchliger, 2013). In 2010, for example, of the total federal grant amount allocated to local governments, Chile earmarked 89 percent, the Czech Republic earmarked 100 percent, Denmark earmarked 52.6 percent, Hungary earmarked 87.3 percent, Japan earmarked 55 percent, Spain earmarked 58.9 percent, Sweden earmarked 25.9 percent and Switzerland earmarked 61.8 percent.1 Despite its relative importance and widespread utilization, the traditional view in fiscal federalism, held by academics and bureaucrats, disagrees with common practice. Accordingly, central governments should minimize the utilization of earmarked federal grants. This viewpoint is clearly established in the following quote from the Council of Europe: “As far as possible, grants to local authorities should not be earmarked for financing of specific projects. The provision of grants shall not remove the basic freedom of local authorities to exercise policy discretion within their own jurisdiction.” (Council of Europe (1985), paragraph 9.7) Smart and Bird (2009) analyze various economic justifications that have been given for the utilization of earmarked grants, including the Pigouvian one that says that matching grants enable the center to correct the prices faced by regional governments when they provide public goods that produce interregional spillovers.2 They argue that the Pigouvian correction of interregional spillovers cannot possibly be the economic rationale for the widespread utilization of earmarked grants. They point out that the economic justification is more likely to be found on three key issues: (i) as a second-best tool used to address the inability of central authorities to completely observe regional characteristics (tastes or technology) and hence effectively implement a system based on expenditure need grants; (ii) as an effective tool to address soft budget problems that arise with discretionary block



1



Source: OECD Fiscal Decentralization database.



2 This is clearly explained in Oates (2005), which provides an excellent review of the fiscal federalism literature. It includes an overview of the traditional viewpoints that emerged from the first-generation theory of fiscal federalism and the new viewpoints that have been emerging with the second-generation theory of fiscal federalism. The literature that studies the incentives that create soft budget constraints is one of the branches that advance new thinking on fiscal federalism.
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grants;3 and (iii) as a “…means of creating strong incentives for public service delivery and cost control than would exist otherwise through the political process.” This paper formally explores their second justification. 4 It shows that earmarked federal grants play a key efficiency role in a federation in which the center lacks the ability to credibly commit to its equalization policies vis-à-vis the regional governments. Unlike the literature that links soft budgets to over-borrowing (see, e.g., Rodden et al. (2003)), this paper relates soft budgets to distortions in the allocations between public and private consumption (see, e.g., Wildasin (1997)). Due to center’s lack of commitment ability, it is first demonstrated that unconditional federal grants produce incentives for overspending at the regional level. Unconditional federal grants work as an instrument to redistribute interregional income across regions in that they distribute the federation’s burden associated with an increase in regional public expenditure evenly across regions, implying that all regions contribute equally to each region’s provision of regional public goods. However, each regional government neglects the contributions made by the other regional governments when it makes decisions concerning the levels of provision of its public goods. Facing only the equal fraction of the actual marginal cost of provision, each regional government finds it desirable to overspend resources in public goods, in lieu of resources spent on private consumption. Silva (2014) obtains similar results. He considers a federation in which regional governments provide one type of regional public good and make contributions to pure and impure federal public goods. He shows that provision of regional public goods by regional governments, in a federation in which the center’s sole policy instrument is an instrument to make interregional income transfers to households, is socially inefficient if the regional governments are able to commit to provision of regional public goods. In his analysis, each regional government overprovides its regional public good. However, his analysis does not consider the potential benefit of earmarked federal grants of eliminating the incentives for overprovision of regional public goods. 3



Lotz (2013) also makes a similar observation based on cost-efficiency terms.
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The analysis here assumes complete information and does not consider political-economy issues. Furthermore, the model assumes that regional public goods do not produce interregional spillovers. Hence, earmarked grants cannot possibly be justified in terms of Pigouvian correction incentives.
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Universal earmarked federal grants, encompassing grants for private consumption and grants for each type of public expenditure, correct the soft budgets’ problem because earmarked federal grants for provision of public goods “tax” each type of regional expenditure evenly and at a proportion that is equal to the implicit subsidy that is present in the earmarked federal grants for private consumption. In other words, the earmarked federal grants for provision of public goods neutralize the adverse, cost-sharing, effects promoted by income redistribution. With universal earmarked federal grants, the regional governments face correct incentives to provide regional public goods. It is also shown that if regional governments are able to commit to the provision of some but not all public goods, a system of universal earmarked federal grants is unnecessary for efficiency. The socially optimal recipe includes earmarked federal grants for private consumption and for each type of public good whose provision the regional governments are able to credibly commit vis-à-vis the central government. For those public goods whose provision regional governments lack commitment power, no federal grants are required at all, based on either equity or efficiency grounds. Several works have examined the incentives that create soft budgets and the various problems that emerge with soft budget constraints in federations (see, e.g., Wildasin (1997), Qian and Roland (1998), Goodspeed (2002), Kornai et al (2003), Rodden et al (2003), Breuillé et al (2006, 2010), Akai and Sato (2008), Pettersson-Lidbom (2009), Robinson and Torvik (2009), Breuillé and Vigneault (2010), Baskaran (2012), and Crivelli and Staal (2013)). Most of these works demonstrate that regional governments have incentives to behave strategically when they anticipate the fiscal equalization properties associated with unconditional or discretionary block grants. Petersson-Lidbom (2009), for example, finds empirical evidence that suggests that local governments in Sweden spend excessively on the provision of regional public goods due to perverse incentives created by discretionary block (i.e., non-earmarked) grants. Baskaran (2012) also finds evidence that supports the existence of soft budget constraints at the state level in Germany. 5 This literature, however, does not consider the potential efficiency benefits of either universal 5



See also Buettner and Wildasin (2006). In addition, Wildasin (1997) discusses the bailout cases in New York, Philadelphia and São Paulo, among others, and Rodden et al (2003) discusses bailout cases in Latin America.
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earmarked federal grants or selective earmarked federal grants when regional governments are unable to credibly commit to provision of all regional public goods. The key messages of this paper can be understood in terms of requiring the central government to exert greater selective control of its federal equalization system relative to the amount of control that is needed to implement unconditional grants. In this sense, the messages align well with arguments put forward by Bird et al (1995), Prud’homme (1995) and Tanzi (1996) focusing on reducing the discretionary powers possessed by regional governments in allocating received federal funds. However, the federal grants examined in this paper are what Boadway (2004) calls “net” grants. These grants allow the central government to reallocate funds that are generated by the regional governments themselves rather than providing the regional governments with funds that are raised through central taxation. The latter are called “gross” grants in Boadway (2004). Thus, the necessary and efficient centralized interference that is proposed here is relegated to the power of the center to redistribute regionally produced expenditures in programs (public goods) whose provision the regional governments are able to credibly commit. This paper is organized as follows. Section 2 presents the basic model. Section 3 derives the socially optimal allocation, which is one of the benchmarks used for comparisons. The second benchmark is derived in section 4. It is the decentralized Nash equilibrium in which the regional governments are unable to commit to provision of public goods and the center makes unconditional federal grants to regions. Section 5 considers the same setting examined in section 4 except for the fact that regional governments are able to commit to provision of regional public goods. The decentralized leadership setting of section 5 is kept intact in section 6, where the central government earmarks federal grants to regional governments. The earmarked federal grants are universal since there is one type of federal grants for each type of good consumed by the consumer, including the composite private good. Section 6 also considers the necessity of a system of universal earmarked federal grants under decentralized leadership. Section 7 demonstrates that an efficient system of earmarked federal grants does not need to be universal when the regional governments are selective in their commitments to provision of public goods. Earmarked federal grants are unnecessary for regional public goods whose provision the regional governments are unable to credibly commit. Section 8 concludes the paper.
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2. Basic Model Consider a federation with J  2 regions. There are J regional governments and one central government. In order to emphasize the role of decentralized fiscal commitments as a motivation for the utilization of earmarked federal grants, it is assumed that the regional public goods do not produce interregional spillovers in the federation. The regional governments provide L  2 regional public goods. The central government does not provide any public good. Its only role in the federal system is to make interregional fiscal grants with the intent of reducing interregional disparities in fiscal capacities or income. Let n j denote the population size in region j , j  1,..., J . To simplify exposition, let



n j  1 for all j . The consumer in region j (hereafter referred to as “consumer j ”) derives utility from consuming c j units of a composite private good (i.e., the numeraire good), and











from consumption of a basket of regional public goods, g1, j ,..., g L, j , according to the















strictly concave utility function, u c j , g1, j ,..., g L, j . The utility function u . is increasing in each argument, all goods are assumed to be normal goods and the Inada conditions hold for all goods (i.e., all goods are essential). Consumer j is initially endowed with w j  0 units of income. This consumer faces the following budget constraint:



c j  t j  wj,



(1a)



where t j is the tax amount the consumer pays to its regional government for the provision











of the regional public goods g1, j ,..., g L, j . The total expenditure incurred by regional government j to provide its basket of public L



goods, in absence of any federal transfer received or paid, is



g



l, j



. Assume initially that



l1



the central government provides unconditional grants to regional governments. Let s j be the federal grant received (if positive) or paid (if negative) by regional government j . This government’s budget constraint is
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L



t j  s j   gl , j ,



j  1,..., J .



(1b)



l1



Conditions (1b) make it clear that a regional government that receives (pays) a federal grant may expand (contract) its total expenditure. It is assumed that the federal grants are J



redistributive, namely,



s



j



 0 . Boadway (2004) refers to this type of grants as “net”



j1



grants.











Payoffs to regional government i and the central government are u ci , g1,i ,..., g L,i and J











U   u c j , g1, j ,..., g L, j , i  1,..., J , respectively. Thus, the central government is j1



utilitarian.



3. Social Optimum The analysis starts by deriving the socially optimal allocation. This allocation will be used as a benchmark in the rest of the analysis. Combining equations (1a) and (1b) yields L



c j   gl , j  w j  s j ,



j  1,..., J .



(2a)



l1



Adding the consumers’ budget constraints (2a) up yields the economy-wide resource constraint J



J



j1



j1 l1



L



J



 c j    gl , j   w j .



(2b)



j1



The center’s choice of redistributive unconditional grants is equivalent to its choice of private consumption levels across regions. Thus, in this case, the redistributive unconditional grants are equivalent to interregional income transfers.







The central government chooses ci , g l ,i







uc , g J



i1,...,J ; l1,...,L



to maximize



j



j1



1, j



,..., g L, j







subject to the economy-wide resource constraint (2b). Let   0 be the Lagrangian multiplier associated with constraint (2b). Since the utility function satisfies the Inada conditions, an interior solution is guaranteed. The first-order conditions are constraint (2b) and the following tangency conditions:
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uci   ,



i  1,..., J ,



(2c)



uli   ,



i  1,..., J , l  1,..., L .



(2d)







where uci  u ci , g1,i ,..., g L,i











ci and uli  u ci , g1,i ,..., g L,i







g l ,i . Equations (2c) state



that the social optimum must involve equalization of marginal utilities of income across regions. Likewise, equations (2d) show that the social optimum must also involve equalization of marginal utilities of public good consumption, for each type of public good, across regions. Combining equations (2c) and (2d) yields the conditions for efficient provision of the regional public goods – namely, the marginal rate of substitution between consumption of each public good and consumption of the private good must be equal to the marginal rate of transformation:



uli  1, uci



i  1,..., J , l  1,..., L .



(2e)



4. Decentralized Nash Equilibrium Suppose that the regional governments are unable to credibly commit to provision of their regional public goods. Suppose also that the center is unable to credibly commit to its federal-grants policy. 6 Regional and central governments play a simultaneous noncooperative game. This simultaneous game is a useful benchmark because it helps to illustrate the potential distortions in the behavior of the regional governments in the decentralized leadership games examined below.







The simultaneous game is as follows. The center chooses s1 ,...,sJ L    u  w j  s j   gl , j , g1, j ,..., g L, j  subject to J



j1



l1



J



s



j



 to maximize



 0 , taking the choices of the regional



j1



governments as given. Regional government i chooses non-negative



g



1,i



,..., g L,i



 to



L   maximize u  wi  si   g l ,i , g1,i ,..., g L,i  , taking the choices of the central government and   l1



6



It is straightforward to show that the subgame perfect equilibrium for the sequential game in which the center is the Stackelberg leader and the regional governments are the Stackelberg followers is isomorphic to the simultaneous Nash equilibrium considered in the text.
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of the other regional governments as given. In addition to the redistributive constraint, the first-order conditions for the center’s maximization problem can be written as uci  uch ,



h,i  1,..., J . The first-order conditions for the problem solved by regional government i yield uli uci  1 , i  1,..., J . It follows that uli  umh , h,i  1,..., J , l,m  1,..., L . Hence, the Nash equilibrium is identical to the socially optimal allocation. An immediate implication of this result is that, provided the regional governments are unable to credibly commit to provision of their regional public goods, the center does not need to earmark the federal grants in order to induce the regional governments to behave efficiently in the federal system. In such circumstances, each regional government finds it desirable to make efficient choices of regional public good levels. The center should be concerned with equity only. In this regard, to eliminate interregional income disparities, the center only needs to make unconditional net federal grants.



5. Decentralized Leadership with Unconditional Federal Grants Suppose now that the center lacks commitment power vis-à-vis regional governments to the extent that regional governments are able to anticipate how the central government reacts to expansions in regional expenditures for the provision of public goods. This is equivalent to saying that regional governments have commitment power vis-à-vis the central government. They are Stackelberg leaders and the center is a common Stackelberg follower. Silva and Caplan (1997), Caplan et al (2000) and Silva and Yamaguchi (2010), among others, have called this type of setting, “decentralized leadership.” Assume, as before, that the center makes unconditional net federal grants to the regions. The timing of the sequential game is as follows: Stage 1: Regional government i chooses feasible



g



1,i



,..., g L,i



 taking the feasible



choices made by the other regional governments as given, i  1,..., J .







Stage 2: Having observed g1, j ,..., g L, j











j1,...,J











, the center chooses feasible c1 ,...,cJ .
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Payoffs to regional government i and to the central government are u ci , g1,i ,..., g L,i and J











U   u c j , g1, j ,..., g L, j , i  1,..., J , respectively. The equilibrium concept is subgame j1



perfect Nash equilibrium.











Consider the second stage of the game. The center chooses non-negative c1 ,...,cJ to J











maximize U   u c j , g1, j ,..., g L, j subject to the economy-wide resource constraint (2b). j1



The first-order conditions are the constraint (2b) and the following tangency conditions:







uci  uch , h,i  1,..., J . Let glT  g l ,1 ,..., gl ,J







T



denote the transposed (i.e., column) vector of











regional levels of provision for public good l , l  1,..., L . Now, let c i g1 ,..., g L denote the center’s best-response functions, i  1,..., J . Plugging these functions into the economywide resource constraint yields



 c j  g1,..., g L     gl , j   w j . J



J



j1



j1 l1



L



J



(3a)



j1



Differentiating equation (3a) with respect to g l ,i yields



 c j    g   1, j1  l ,i  J



i  1,..., J ,



l  1,..., L .



(3b)



Equations (3b) reveal that the center’s unconditional federal-grants policy redistributes the federation’s burden associated with an increase in region i ’s expenditure incurred with the provision of each unit of public good l evenly across regions. The federation’s burden is the economy-wide’s amount of private good consumption that must be sacrificed to produce one unit of the regional public good. This demonstrates that federal grants are not lump-sum when regional governments are able to commit to provision of regional public goods, since they are capable of perfectly foresee how the central government responds to their expenditure choices, and the centralized responses affect the marginal cost of public funds perceived by the regional governments.
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Now, consider the first stage of the game. Regional government i chooses non-







negative g1,i ,..., g L,i



 to maximize u  c . , g i



1,i







,..., g L,i , taking the choices of the other



regional governments as given. The first-order conditions are



uli u c  u  0  i  cli , i  1,..., J , l  1,..., L , uc i i c l



i l



(3c)



where cli  c i gl ,i . Condition (3c) state that regional government i chooses the level of each public good l that equates its resident’s marginal rate of substitution between public good l and private good to the effective marginal cost faced by the region with the provision of the particular public good; namely, cli . Given the modeling assumptions, the subgame perfect equilibrium must be symmetric



 



and unique. Accordingly, let c i .  c . denote the center’s best response functions in the







second stage, i  1,..., J . Given this, equation (3b) implies that cli  c . gl ,i  1 J ,



i  1,..., J . Combining this result with equations (3c) yields uli 1  , uci J



i  1,..., J , l  1,..., L .



(3d)



Equations (3d) demonstrate that regional government i overprovides each of its regional public goods since it faces a marginal cost of provision for each public good that is just a fraction of the actual marginal cost. The center’s federal-grants policy implies that the federation’s burden associated with provision of a public good in any region must be shared evenly. However, each regional government only accounts for its burden when it chooses its regional public good levels. Thus, each regional government effectively receives a











marginal subsidy equal to J  1 J units of private good in the provision of each of its



public goods. Note that the subgame perfect equilibrium is inefficient even though its conditions imply that marginal utilities of income and marginal utility of public good consumption, for each public good, are equalized across regions. The following proposition summarizes the results of this section. Proposition 1. In the subgame-perfect equilibrium for the decentralized leadership game in which the center makes unconditional federal grants to the regions, the regional public







10



good levels are overprovided, even though marginal utilities of income and marginal utilities of public good consumption, for each public good, are equalized across regions.



The overprovision results in this section are consistent with the view that regional governments’ budgets become soft if they act on the anticipation of the central government’s unconditional-grant responses to expansionary actions undertaken by regional or local authorities. Regional governments may, for example, borrow excessively in expectation that the center will rescue them with bailouts. Given the modeling assumptions, the subgame-perfect equilibrium is unique.



6. Universal Decentralized Leadership and Earmarked Federal Grants



Suppose now that the federal grants are earmarked. Let el ,i denote the amount of tax revenue (hence, the amount of expenditure) that regional government i allocates to provision of public good l , i  1,..., J , l  1,..., L . The central government provides a bundle of earmarked grants to regional government











i , si  sc,i ,s1,i ,...,sL,i , where sc,i is the federal grant that should be allocated to expand (or contract) private consumption in region i and sl ,i is the federal grant that should be allocated to expand (or contract) regional expenditure incurred in the provision of public good l , l  1,..., L . In the presence of the federal grant earmarked to stimulate or contract private consumption, the consumer’s budget constraint becomes



ci  ti  wi  sc,i ,



i  1,..., J .



(4a)



In the presence of the federal grant earmarked to expand or contract regional expenditure incurred in the provision of public good l , the public-good specific budget constraint is



i  1,..., J ,



el ,i  gl ,i  sl,i ,



l  1,..., L .



(4b)



The total budget faced by regional government i must balance. Hence, L



L



l1



l1











ti   el,i   g l,i  sl,i ,



i  1,..., J .



(4c)



To maintain consistency with the previous notation, it is useful to express conditions (4b) as follows:



gl ,i  el ,i  sl,i , 



i  1,..., J ,



l  1,..., L ,
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(4d)



where g l ,i is the actual level of provision of public l in region i . By doing this, it is assumed in this section that the strategic variables controlled by regional government i are



















its expenditure levels, e1,i ,...,eL,i . Let el  el ,1 ,...,el ,J , l  1,..., L . Since the earmarked federal grants are redistributive, the central government faces the following constraints:7 J



s



c, j



 0,



(4e)



j1 J



s



l, j



l  1,..., L .



 0,



(4f)



j1



Combining equations (4a), (4c) and (4e) yields the economy-wide resource constraint J



J



j1



j1 l1



L



J



 c j    el , j   w j ,



(4g)



j1



with the condition being expressed in terms of the regional expenditures in public good J



provision. Note that



J



L



L



  el , j    gl, j . Hence, the center’s ability of earmarking federal j1 l1



j1 l1



grants for private consumption is essentially the ability of redistributing private consumption levels across regions. Central and regional governments play a sequential game as follows:











Stage 1: Regional government i chooses feasible e1,i ,...,eL,i , taking the feasible choices made by the other regional governments as given, i  1,..., J .















Stage 2: Having observed e1 ,..., e L , the center chooses feasible c j ,sl , j







j1,...,J ; l1,...,L



.



7



As correctly pointed out by a reviewer, the redistributive constraints (4e) and (4f) are a particular case of a federal redistributive grant system in which the federal government faces the following constraint on federal J



grants:



J



L



 sc, j   sl , j . Under this federal system, the federal government would have the ability to j 1



j 1 l 1



allocate dollars across all programs (private-consumption and public-consumption) that are controlled by the federal government for equalization purposes. We rule out this grandiose federal system in the analysis for the following two reasons: (i) the grandiose system implies that the federal government is ultimately able to not only equalize expenditure levels per program but also determine the level of final expenditures in each program; and (ii) the restrictive system implied by conditions (4e) and (4f) is the one in which the federal government plays the most limited role in inducing the regional governments to behave efficiently.
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Payoffs to regional government i and to the central government are u ci , g1,i ,..., g L,i







J











and U   u c j , g1, j ,..., g L, j , i  1,..., J , respectively. j1



Consider the second stage of the game. Taking regional expenditures as given, the central



government



uc , g J



j



1, j



chooses



c ,...,c  1



J



and



s



l, j



,...,sl ,J







l1,...,L



to



maximize







,..., g L, j subject to (4f) and (4g). Letting ˆ l  0 and ˆ  0 denote the



j1



Lagrangian multipliers associated with constraints (4f) and (4g), respectively, the firstorder conditions are the constraints and the following tangency conditions:



uci  ˆ ,



i  1,..., J .



uli  ˆ l ,



i  1,..., J ,



(4h)



l  1,..., L .



(4i)



Conditions (4h) state that the federal grants earmarked for private consumption are chosen in order to equalize marginal utilities of private consumption across regions. Conditions (4i) show that the federal grants earmarked for expenditure in public good l are chosen in order to equalize marginal utilities of consumption for public good l across regions.







Let cˆ i e1 ,...,e L















and sˆl,i e1 ,...,e L denote the central government’s best-response



functions, i  1,..., J and l  1,..., L . Plugging these functions into conditions (4f) and (4g), one obtains:



 sˆ  e ,...,e   0 , J



l  1,..., L ,



l, j



1



L



(4j)



j1



 cˆ j  e1,...,eL    w j    el , j . J



J



J



j1



j1



j1 l1



L



(4k)



Differentiating equations (4j) and (4k) with respect to em,i , m  1,..., L , one obtains



 sˆl , j    e   0 , j1  m,i  J



l  1,..., L ,



(4l)



 cˆ j    e   1 . j1  m,i  J







(4m)
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The interpretations for conditions (4l) and (4m) are omitted because they are similar to the ones given in the previous section. Now, note that the first-order conditions (4h) and (4i) and the fact that all consumers have the same utility function imply that



cˆ i  e1 ,...,e L   cˆ h  e1 ,...,e L   cˆ  e1 ,...,e L  ,



h,i  1,..., J ,



(4n)



gˆ l ,i  e1 ,...,e L   gˆ l,h  e1 ,...,e L   gˆ l  e1 ,...,e L  , h, j  1,..., J , l  1,..., L ,















(4o)







where gˆ l ,i e1 ,...,e L  el,i  sˆl,i e1 ,...,e L . Conditions (4n) demonstrate that the center’s earmarked grants for private consumption equalize consumption levels of private goods across regions. Similarly, conditions (4o) show that the center’s earmarked grants for public good expenditures equalize public good levels, for each type of public good, across regions. Given (4n), condition (4m) can be reduced to



1 cˆ  , J em,i



m  1,..., L .



(4p)



Conditions (4p) reveal that the center’s earmarked grants for private consumption makes all regions to face an equal burden when region i expands the provision of its public good



m by one unit. Differentiating equations (4o) with respect to em,i yields sˆ m,i sˆ m,h  gˆ m,h  gˆ m,i ,  1   em,i em,i em,i em,i  gˆ l ,i sˆl ,i sˆl ,h  gˆ l ,h ,    em,i em,i em,i em,i



h,i  1,..., J , h  i ,



m  1,..., L ,



i, j  1,..., J , m,l  1,..., L , l  m .



(4q)



(4r)



Considering equations (4q) and (4r) together with equations (4l) yields



J 1 sˆ m,i ,  J em,i







i  1,..., J ,



m  1,..., L ,



(4s)



m  1,..., L ,



(4t)



l,m  1,..., L , l  m .



(4u)



sˆ m,h 1  , em,i J



h,i  1,..., J , h  i ,



sˆ l,h  0, em,i



h,i  1,..., J ,
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Equations (4s) demonstrate that the earmarked federal grants promoted by the center makes











each region to face a burden in terms of public good level consumption equal to J  1 J for each unit expansion in the provision of each of its regional public goods. Hence, each unit expansion in public good m in region i yields an effective expansion, postredistribution, equal to 1 J units. On the other hand, each unit expansion in public good



m in region i yields an expansion of 1 J units of received transfer for the provision of public good m in each other region in the federation, as shown in equations (4t). Thus, the central government’s scheme keeps the public good levels balanced across regions. Finally, equations (4u) demonstrate that federal grants earmarked for a particular type of public good produce no spillovers to other types of public goods, since the federal grants earmarked for other types of public goods are not functions of the level of public good m. Having fully considered the implications of the center’s earmarked federal grants, one may now examine the regional governments’ problems in the first stage. Regional government i chooses non-negative



e



1,i



,...,eL,i



 to maximize u  cˆ . , gˆ . ,..., gˆ . , 1,i



L,i



taking the choices of all other regional governments as given. Assuming interior solutions, the first-order conditions are as follows:



 cˆ  L i   gˆ l ,i  u     ul    0, e e  m,i  l1  m,i  i c



i  1,..., J ,



m  1,..., L .



(4v)



Combining equations (4v) with equations (4p) – (4u) yields



uli 1  uli   1     i     0  i  1, J  uc   J  uc



i  1,..., J ,



m  1,..., L .



(4w)



Equations (4w) reveal that every regional government i chooses the level of public good



m, for m  1,..., L , so as to equate the marginal rate of substitution between consumption of the particular public good and consumption of the private good to the marginal rate of transformation. Considered together, all equations that characterize the subgame perfect equilibrium are identical to the conditions that characterize the socially optimal allocation. Proposition 2 gathers the important results of this section.
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Proposition 2. The subgame perfect equilibrium for the decentralized leadership game in which the center earmarks federal grants for private consumption and all types of regional public goods is socially optimal.



Recall from the analysis of the socially optimal allocation that the social planner does not need to earmark grants to all types of regional public goods. Adding earmarked federal grants for all types of regional public goods in the planner’s problem would be redundant because the planner can control the levels of provision of all public goods in all regions. As the analysis of the simultaneous non-cooperative game reveals, earmarked federal grants are also unnecessary for efficiency if the regional governments lack the ability of committing to their provision of public goods. In contrast, the analysis of the decentralized leadership game demonstrates that the earmarked federal grants are not redundant at all; in fact, they are the key remedy that can be used to eliminate the incentives faced by the regional governments to overprovide the regional public goods. To demonstrate the necessity of earmarking federal grants for all types of public goods when regional governments are able to commit to provision of all types of public goods, consider what would happen if the center earmarks federal grants for private consumption and for all but one type of public good. Suppose that the center does not promote federal grants for provision of public good 1. Then, the center faces the redistributive constraint (4e) as well as the following: J



s j 1



l, j



 0,



l  2,..., L ,



(5a)



Combining (4e) and (5c) yields the economy-wide resource constraint J



J



J



j1



j1



j1 l2



L



J



 c j   g1, j    el , j   w j .



(5b)



j1



Letting  l  0 , l  2,..., L , denote the Lagrangian multipliers associated with constraints (5a) and   0 be the Lagrangian multiplier associated with constraint (5b), the center’s first-order conditions are constraints (5a), (5b), and the following tangency conditions







uci   ,



i  1,..., J .



uli   l ,



i  1,..., J ,



(5c)



l  2,..., L .
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(5d)



Equations (5d) imply that the marginal utilities of public good consumption are equalized for all public goods except for regional public good 1.



















Let c i g1 ,e2 ,...,e L and s l,i g1 ,e2 ,...,e L , i  1,..., J and l  2,..., L , denote the central government’s best-response functions. Plugging these functions into conditions (5a) and (5b), one obtains:



 s  g , e ..., e   0, J



l  2,..., L ,



l, j



1



2



L



(5e)



j1



 c j  g1,e2 ...,eL    w j   g1, j    el , j . J



J



J



J



j1



j1



j1



j1 l2



L



(5f)



Differentiating equations (5e) and (5f) with respect to em,i , m  1,..., L , one obtains



 s l , j    e   0 , j1  m,i  J



l  2,..., L ,



(5g)



 c j    1 . j1  m,i  J



  e



(5h)



Consider now the first stage of the game. Regional government i chooses non-negative



g



1,i















,e2,i ...,eL,i to maximize u c i  . , g1,i , g 2,i  . ..., g L,i . , taking the choices of all other 











regional governments as given. Note that g l ,i .  el,i  s l,i . , i  1,..., J , l  2,..., L . Assuming interior solutions, the first-order conditions are as follows: L  c i    l ,i  i i g uci   u  u  1  l   0,  g1,i   g1,i  l2



i  1,..., J ,



 c i  L i   g l ,i  uci     ul    0 , i  1,..., J ,  em,i  l2  em,i 



m  2,..., L .



(5i)



(5j)



Since the sole source of asymmetry in the model is the initial distribution of regional











income levels, w1 ,..., wJ , and since the center’s income redistribution scheme neutralizes asymmetric income effects by equalizing marginal utilities of income across regions, the subgame perfect equilibrium for the decentralized leadership game examined here should



 











be symmetric. Let c i .  c . and g l ,i .  g l ,h . , h,i  1,..., J and l  1,..., L . Then,
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c i g1,i  1 J , i  1,..., J , and  g l,i g1,i  s l ,i g1,i  0 , i  1,..., J and l  2,..., L . These results imply that equations (5i) can be rewritten as follows:



u1i 1  , uci J



i  1,..., J .



(5k)



Conditions (5k) reveal that each regional government faces a marginal cost for the provision of public good 1 equal to 1 J , which is exactly the amount of private consumption that each region sacrifices with the unitary expansion of the public good level. Hence, conditions (5k) demonstrate that that public good 1 is overprovided in the subgame perfect equilibrium for the decentralized leadership game examined here. The reason for the overprovision is that the center’s equalization scheme with respect to private good consumption distributes the burden of expenditure in public good provision equally across regions and there is no scheme to equalize public good consumption across regions for regional public good 1. The latter neutralizes the incentive to overprovide the public good. Now, consider equations (5j). Note that: (i) c i em,i  1 J , i  1,..., J , m  2,..., L ; (ii)  g l,i em,i  s l ,i em,i  0 , i  1,..., J



and l,m  2,..., L , m  l ; and (iii)



 g m,i em,i  1 J , i  1,..., J and m  2,..., L . Given these results, equations (5j) reduce to uli  1, uci



i  1,..., J ,



l  2,..., L .



(5l)



Equations (5l) show that the equilibrium conditions that determine regional public goods 2 through L are the socially efficient ones. The results above are summarized in the following proposition. Proposition 3. The subgame perfect equilibrium for the decentralized leadership game in which the center earmarks federal grants for private consumption and for provision of all public goods except for public good 1 is inefficient because each regional government overprovides public good 1. The conditions that determine provision of all other public goods are Pareto efficient.



In sum, the message one learns from Propositions 1, 2 and 3, when considered together, is that earmarked federal grants for private consumption and provision of all public goods are necessary for efficiency when regional governments are able to credibly commit to
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provision of public goods. In light of the efficiency result for the simultaneous game considered in section 4, one may wonder if a hybrid federal system in which regional governments are able to credibly commit to provision of some but not all types of public goods is socially optimal. The analysis of the following section addresses this question.



7. Selective Decentralized Leadership and Earmarked Federal Grants



Consider the setting above in which there are earmarked federal grants for private consumption and for provision of all public goods except for public good 1. Suppose also that regional governments are unable to commit to provision of public good 1. The lack of ability to commit to the provision of a particular public good (say, public safety or educational programs) may be due to pressures produced by the regional citizenry, which may require adjustments in provision levels over time. Assume that the choices made by the regional governments concerning how much to provide of public good 1 occur simultaneously with the center’s choices of earmarked federal grants in the second stage of the game.8 Central and regional governments play a sequential game as follows:











Stage 1: Regional government i chooses feasible e2,i ,...,eL,i , taking the feasible choices made by the other regional governments as given, i  1,..., J .















Stage 2: Having observed e2 ,...,e L , the center chooses feasible c j ,sl , j







j 1,...,J ; l 1,...,L



and regional government i chooses feasible g1,i taking the choices of all other regional governments of levels of public good 1 as given, i  1,..., J .











Payoffs to regional government i and to the central government are u ci , g1,i ,..., g L,i and J











U   u c j , g1, j ,..., g L, j , i  1,..., J , respectively. j1



8 In principle, different regional governments may have different abilities to commit to provision of regional public goods. It is, therefore, possible that some regional governments are able to commit more credibly to the provision of some public goods than some other regional governments. For simplicity and to keep the model as symmetric as possible, the case examined in this paper is restricted to a situation in which all regional governments face the same constraint on the ability of making credible commitments.
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Starting with the analysis of the simultaneous game played in the second stage, note











that the center faces constraints (5a) and (5b). Letting l  0 , l  2,..., L and   0 denote the Lagrangian multipliers associated with constraints (5a) and (5b), respectively, the center’s first-order conditions are the constraints and the following tangency conditions:











(i) uci   , i  1,..., J and (ii) uli  l , i  1,..., J , l  2,..., L .







Having observed e2, j ,...,eL, j



 







j1,...,J



, regional government i chooses g1,i to maximize



















L



u c i g1,i ;e2,i ,...,eL,i ,sc,i , g1,i , g 2,i ,..., g L,i , with c i g1,i ;e2,i ,...,eL,i ,sc,i  wi  sc,i  g1,i   el ,i , l2



taking as given the choices of quantities of public good 1 made by the other regional governments and the choices of earmarked federal grants made by the center. The firstorder condition for the problem faced by regional government i is uci  u1i  0 , which yields the Pareto efficient condition, uli uci  1 . This condition holds for i  1,..., J .



   Let c j e2 ,...,e L , s l, j e2 ,...,e L and g 1, j e2 ,...,e L , j  1,..., J and l  2,..., L , denote



























the Nash equilibrium functions in the second stage. The economy-wide constraints can be written as follows:



  c  e ,...,e    w   g  e ,...,e    e J



J



J



j



J



L



1, j



2



L



j



j1



j1



  s  e ,...,e   0 , J



l, j



2



L



2



L



l ,h



j1



,



(6a)



j1 l2



l  2,..., L .



(6b)



j1



Differentiating equations (6a) and (6b) with respect to em,i , m  2,..., L , yields J   1, j   c j  g   e     e  1, j1  j1  m,i  m,i 



(6c)



 s l , j    e   0 . j1  m,i 



(6d)



J



J



l  2,..., L .



In the first stage, regional government i chooses non-negative



  



  ,



    maximize u c i . , g 1,i . , g 2,i . ..., g L,i . 











e



2,i



,...,eL,i







to



taking the choices of all other regional
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governments as given. Note that g l ,i .  el,i  s l ,i . , i  1,..., J , l  2,..., L . Assuming an interior solution, the first-order conditions for the problem solved by regional government



i are as follows:  c i   1,i  L i   g l ,i  i g u    u1     ul    0,  em,i   em,i  l2  em,i  i c



i  1,..., J ,



m  2,..., L .



(6e)



Since the subgame perfect equilibrium for the game examined here should be       symmetric, let c i .  c . , g 1,i .  g 1 . and g l ,i .  g l,h . , h,i  1,..., J and l  2,..., L .



 















  











  Then, one obtains: (i) c i em,i   1 J   g 1,i em,i , i  1,..., J and m  2,..., L from 







equation (6c); (ii)  g l,i em,i  0 , i  1,..., J , l,m  2,..., L , m  l ; and (iii)



  g m,i em,i  1 J , i  1,..., J and m  2,..., L . The last two results follow from equations   (6d) and g l ,i .  g l,h . , h,i  1,..., J and l  2,..., L . Combining these results with











conditions (6e) yields



  i i umi  g 1,i 1 u1   g 1,i  um  1       0  i  1,  em,i J uci  em,i  uci  J  uc



i  1,..., J , m  2,..., L .



(6f)



In writing equations (6f), we take into account that u1i uci  1 , i  1,..., J . The latter and conditions (6f) imply that the subgame perfect equilibrium for the decentralized leadership game considered here is socially optimal. The following proposition gathers the results for this last game. Proposition 4. The subgame perfect equilibrium for the decentralized leadership game in which the regional governments are unable to commit to provision of public good 1 and the center provides earmarked federal grants for private consumption and public provision of all other public goods is socially optimal.



The analysis in this section shows that the federal system may allocate resources efficiently when regional governments are able to selectively commit to provision of regional public goods. The key elements of the efficient recipe are selective earmarked federal grants, which include redistributive grants for private consumption and redistributive grants for those public goods whose provision regional governments are able to commit, but no federal grants for those public goods that regional governments are 
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unable to commit. Regional governments choose efficient amounts of local public goods for those goods that they are unable to commit vis-à-vis the center. In addition to earmarking for private consumption, the center should only earmark public goods which are provided under decentralized fiscal commitments.



8. Conclusion



Earmarked federal grants are ubiquitous and significant in most federations. Nearly fifty percent of the total federal government grants provided by OECD nations are earmarked grants. Traditional fiscal federalism viewpoints are unable to explain the widespread utilization of such grants. This paper formally examines recent arguments focusing on the potential benefits of centralized earmarking in reducing incentives for the creation of soft budgets at sub-central government levels. I show that centralized earmarking may provide regional governments with correct incentives to provide regional public goods when regional governments are able to commit to fiscal policies vis-à-vis the center. If the center is able to earmark grants for each relevant program, there should not be room for strategic behavior at the regional level to distort allocations and generate soft budgets. The type of soft budget problem examined here arises through distortions between private and public good consumption when the center cares about both income (i.e., private consumption) and fiscal redistribution. If the center redistributes private consumption and fails to redistribute fiscal budgets for some public programs that are subject to decentralized fiscal commitments, then regional authorities have incentives (and act upon such incentives) to overspend resources in such public programs in lieu of expenditures in private consumption. They correctly anticipate that the center will bail them out by providing additional resources for private consumption. The earmarking efficiency argument yields a rationale for its widespread utilization. The fruits of the analysis provide a clear normative prescription: the central government should earmark its grants in order to redistribute private consumption and public expenditures incurred in the provision of public goods that are subject to decentralized fiscal commitments. One caveat of the analysis is that it does not provide an efficiency-rationale for the practices of most federations, which include the utilization of a mix of earmarking and
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block grants. To provide a satisfactory efficiency-rationale for the utilization of such a mix, one may need to consider a more general model in which informational asymmetries and political economy issues are taken into account. This paper also provides results that support empirical evidence that regional governments increase their fiscal budgets as the federal grant system becomes more reliant on block or discretionary grants and less reliant on rules-based or earmarking grants (see, e.g., Petterson-Lidbom (2009)). The analysis yields two positive, testable hypotheses: (i) there are no soft budget constraints in countries, as for example, the Czech Republic, in which all grants are earmarked; and (ii) a reform of a federal grant system that reduces the utilization of earmarking and increases the utilization of block or discretionary grants will lead to higher expenditures in regional public good provision.
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