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Abstract

This paper introduces the election process to the traditional decentralized leadership model, where
the central government does not have a pre-commitment ability, and interregional transfer is opti-
mally designed ex post. In the traditional decentralized leadership model, it has been shown that
local public good provision is distorted by ex post transfer. The purpose of this paper is to examine
how the introduction of the election process affects inefficiencies in the decentralized leadership sit-
uation. Our results show that elections accelerate inefficiencies and the commitment environment

affects the direction of this distortion, the degree of which depends on the degree of spillover.

*E-mail: akai@osipp.osaka-u.ac.jp
TE-mail: takahiro.watanabe.tw@gmail.com



1 Introduction

In January 2015, the radical left-wing party, led by Alexis Tsipras, won the election in Greece with a
promise of anti-austerity (increasing public spending or reducing tax rates). Why was anti-austerity
supported by the people even when the European Union (EU) called for austerity in Greece as a
condition of additional fiscal support?

The reason why the Greek people took this extreme position may be related to the rescue ex post
by the EU. Even if Greece did not impose severe austerity, the EU may have been expected to support
Greece ex post by increasing transfers. A very radical ex ante position might have been important to
Greece in order to induce transfers from the EU. Given this expectation, the policy leader in Greece
is likely to be strategically selected in an election.

The effect of the ex post interregional transfer by the central government has been analyzed
theoretically in the context of the lack of commitment. When the central government cannot commit
to the policy, it faces a chance to redesign its policy ex post after observing the result in the economy
or society. This situation can be modeled for local governments as Stackelberg leaders and for the
central government as a Stackelberg follower. Such a model structure is often called “decentralized
leadership.” Under decentralized leadership, it is shown that local public goods may be either under
or overprovided, depending on local governments’ ex ante policy. However, some studies show that
resource allocation is socially efficient when local governments commit to the provision of pure public
goods ex ante (e.g., Caplan et al. 2000; Koethenbuerger 2004, 2008; Akai and Sato 2008; Caplan
and Silva 2011; Silva 2014, 2015; Akai and Watanabe 2020). In particular, in previous literature, the
importance of the type of local governments’ commitment in terms of social welfare has been focused
on the decentralized leadership model (e.g., Akai and Watanabe 2020). !

In previous models, the election stage where the representative who promises the policy is elected
is not considered. It is interesting to incorporate the election stage into the decentralized leadership
model from the perspective of reality and analyze how the introduction of the election process affects
inefficiencies previously presented in the decentralized leadership model.

In the absence of ex post interregional transfers, there exists some previous literature that considers

1For a comprehensive survey of research on central and local government policy making and their interactions, see
Agrawal et al. (2021).



the election process in the model with interregional competitive interactions among local governments.
The policy maker is strategically elected by voters, taking their effect on the election in other regions
into account, the behavior of which is often called “strategic delegation.” Several studies derive
the effects on the local tax or expenditure policies, the degree of strategic delegation, and resource
allocation in equilibrium. As for the public goods model with spillover, Besley and Coate (2003),
Dur and Roelfsema (2005), Loeper (2017) and Kempf and Rota-Graziosi (2019) analyze strategic
delegation and evaluate the efficiency in public goods provision in the non-cooperative or cooperative
regime. While they focus on incentives for strategic delegation, they do not consider any ex post
transfers. In contrast, we focus on the election process in the presence of ex post transfer and analyze
how strategic delegation takes place, and the efficiency of public goods provision would be affected. 2
However, in these previous studies, no ex post interregional transfer is considered. 3

This paper analyzes how the consideration of the election process improves or exacerbates the
resource allocation in decentralized leadership where the central government cannot commit to its
policy ex ante and can design interregional transfer ex post.

The main results are as follows. In the situation where the median voter is elected in the absence
of ex post transfer, ex post transfer affects the political outcome, and the policy maker who prefers
different policies from the median voter is elected. As a result, the resource allocation of local public
good provision under the presence of the election process is further distorted, in addition to the original
distortion by the ex post transfer in the model without the election process.

The direction of its distortion depends on whether the policy maker’s ex ante policy is committed
to local public good provision or the local tax rate. When the policy maker in each region commits

to local public good provision ex ante, the policy maker with the stronger preference for local public

2As for a relationship between the election process and the efficiency in public goods provision, Ihori and Yang (2009)
develop the model of tax competition under representative democracy. Theoretical models of tax competition often
show that they cause inefficiently low taxation, called race to the bottom, in order to attract a tax base to their region.
They show that a decisive voter (i.e., the median voter in majority voting) in the election delegates the authority of
setting the tax rate to residents who prefer a higher tax rate compared to himself/herself, and since intraregional political
competition and interregional tax competition work well, they suggest that the optimal provision of public goods could
be realized. In other words, they suggest that strategic delegation may improve the inefficiency in public goods provision.
In contrast, our decentralized leadership model suggests that strategic delegation may accelerate the inefficiency in public
goods provision.

30ne exception is Susa (2019), who analyzes electoral outcomes with equalization transfer in a tax competition
framework. The equalization is based on the difference at the capital level, the total of which is constant. The incentive
is not biased in equilibrium. By contrast, we analyze the transfer on the levels of private consumption or local public
goods, the total of which is not constant in the model.



goods would be elected, the degree of which depends on the degree of the spillover effect of local public
goods. Resource allocation is more distorted by the higher level of local public good provision, except
for the case of maximal spillover. The increase of the degree of the spillover mitigates the inefficiency
of the resource allocation, and this distortion can be fully canceled out in the case of maximal spillover.

By contrast, when the policy maker in each region commits to its local tax rate, the policy maker
with the weaker preference for local public goods is elected, and resource allocation is more distorted
with the lower level of local public good provision. In this case, this distortion cannot be canceled
out even in the case of maximal spillover, while the efficiency of resource allocation is improved as the
degree of the spillover increases.

This paper is structured as follows. The basic model is explained in Section 2. Then, we analyze
two scenarios. In Section 3, we analyze the scenario where the policy maker commits to local public
good provision. In Section 4, we analyze another scenario where the policy maker commits to the local
tax rate. In Section 5, we compare the effect of ex post interregional transfer on the elected policy
maker between scenarios. In Section 6, we compare the social welfare between scenarios. In Section

7, we make two extensions for the main model. Section 8 concludes the paper.

2 The model

Consider an economy with two identical regions except for residents’ income, i = A, B. 4 There are
two local governments and one central government. The population size of each region is normalized
to one. Each region provides a local public good g;, which is measured in per capita terms and may
generate interregional spillovers. All individuals j in region ¢ enjoy private consumption c¢;;.
Individuals have different local public goods preference. We denote the local public goods prefer-
ence of individual j in each region by 6;. This preference in each region is symmetrically distributed
over the interval [0 §™3%] so the median is equivalent to the mean. The higher an individual’s 0;

is, the stronger his/her preference for local public goods is.

Each individual j in both regions is characterized by the local public goods preference parameter

4For simplicity, we analyze two regions. Our results would not change even if N regions were considered.



;. The preference of a type 0; citizen in each region is:

u(ciz) + 050(gi, 9—is )

We assume the additively separable utility function, which is a functional form adopted in Besley and
Coate (2003), to clearly define the effect of ex post interregional transfer on the election of the policy
maker. ° ) represents the degree of spillover of local public goods. If A = 0, spillover effects are
absent: individuals in region ¢ do not care about local public good provision in region —i. The higher
the value of A, the higher the degree of spillover. If A = 1, individuals care about the local public good
provided in the other region as well as the local public good produced in their own region. In order

to an interior solution in the subgame-perfect equilibrium, we assume:

Assumption .

For the above assumption to be practical, A must satisfy 0 < A < 1. 6

Local government ¢ levies a lump sum tax ¢; on all residents who live in the region i, and the tax
revenue is used for local public good provision g;, which is measured in per capita terms. Suppose
that y; is the exogenous per capita income of individuals in region i, then private consumption of

individuals in region ¢ is given as follows.

Cij=yi—ti=ci i =ADB, Vj (3)

Note that the decision ¢; directly links to the level of private consumption, given the exogenous income.

SUnder the additively separable utility function, the distortion does not occur in the model without ex post transfers.
Therefore, it is possible to derive the effect of the introduction of ex post transfers clearly. By contrast, Kempf and Rota-
Graziosi (2019) assume a utility function that satisfies 9v(g:, g i; A)/0g:0g—; # 0. In their paper, strategic delegation
takes place even without ex post transfers. See Kempf and Rota-Graziosi (2019) for detailed explanations.

In the two scenarios we analyze in the following sections, 1/(1 — A) > @ and > 6 > 1/(1 + ) must be satisfied
for private consumption and local public goods provision to be positive in the subgame-perfect equilibrium, respectively.
See equations (21) and (37) for details.



Now the budget constraint of local government ¢ can be written as:

where s; denotes the per capita transfer from the central government to the region. Turning to the

budget constraint of the central government, the expression becomes:

sa+sp=0 (5)

s; can be either positive or negative.” The central government can control the transfer to pursue its
own objectives, but cannot commit to the transfer policy; therefore, the transfer is optimized ex post.
Given the central and local budget constraints, we can describe the overall resource constraint as

follows.

ca+cg+9a+9=ya+ysn (6)

2.1 Benchmark

We first derive the socially optimal level of local public goods. The social optimum serves as a
benchmark in order to evaluate the outcomes of political decision making under ex post interregional
transfers. We define the social optimum as the outcome that maximizes the sum of utilities of all
individuals in both regions. Because individuals in each region are symmetrically distributed over the

gmin. gmar]  and with population size normalized to one, social welfare is equal to the sum

interval |
of utilities of median voters in both regions. We denote the position of the median in both regions by

0as. Hence,
max S =logecs + Opflogga + Alog gp]
{ci,gi}i=a,B
+logep + Oullog gp + Alog g

st.cat+cp+ga+9B=ya+yB

"In our model, negative transfer implies ex post taxation of the local government by the central government.



By solving this optimization problem, we obtain the socially optimal local public goods provision and

private consumption as follows. 8

. g = ; = A,B 7
% =9 o1+ Ny +1] @

2.2 Timeline

The timeline of our model is defined as follows.

1. In each region, the policy maker is simultaneously elected from among the individuals through
majority voting. The authority to determine the local policy within a region is delegated to the

individual selected in this election.

2. Given the environment related to the committed policy variables, the local policy is determined

by the policy maker selected through the election in Stage 1.

3. Having observed local policies within both regions committed in Stage 2, the central government
designs the transfer s;. Finally, given all policies of governments, each individual consumes and

gains utility.

Regarding ex ante commitment of the policy maker in each region, we consider following two scenarios.
In Scenario I, the policy maker commits to the level of local public provision g; ex ante with the local
tax rate t; remaining as residual ex post. By contrast, the local tax rate is pre-committed in Scenario
II, and g; is determined ex post, after the central transfer is designed. In either scenario, the central
government is the Stackelberg follower. Because the concept of a subgame-perfect equilibrium is

applied, we solve each scenario backwardly.

8The socially optimal level of private consumption becomes:

* ok * % YA YB .
= =——"" - i=AB
G ¢ 2[(1+ X0 +1]° ’ ’



3 Scenario I: g; is committed ex ante

3.1 Stage 3: Ex post policy making of the central government

Given that g; is already committed ex ante, t; is adjusted ex post so as to balance the local budget
ti = g; — si, with s; transferred from the central government. ° Then the central government chooses
s; to maximize the sum of utilities of median voters in both regions. ' The optimization problem

solved by the central government in the third stage is given as follows.

max Uay +Upm
SA,SB

= log(ya — ga + sa) + On[log ga + Alog gp]
+log(yps — 9B + sB) + Om(log g5 + Alog g

st.sa+sp=0

The first-order condition derived as

— -0 ®)

This implies that the ex post interregional transfer s; is chosen to equalize the marginal utilities of

private consumption across regions, namely c4 = cg = c¢. Therefore, we obtain:

C:yAerB;gA—gB )

Substituting equation (9) into ¢; = y; — ¢; + s; yields:

9Then private consumption is adjusted by the transfer through the change of t;.
%Here, we simply consider the case of a benevolent central government in order to focus on the distortion of the
regional election under a benevolent central government.



Differentiating equation (10) by g; yields: '*

881‘ 1 X
i 1 . . .
%Sgi :—§<O, i=AB, i# —1i (12)

This implies that increase of g; can induce more transfers from the central government and the half
of its cost is covered by its transfer, which affects the incentive of the policy maker in each region in

the second stage.

3.2 Stage 2: The policy maker’s ex ante policy

Let the utility level of the policy maker in region i be denoted by U,p, and the policy maker’s local
public goods preference denoted by 6;p. Taking local public good provision in the other region g_;

as given, the policy maker determines g; in his/her region to maximize his/her utility. Therefore, the

optimization problem solved by the policy maker in each region is given as follows. 2
max Uip = log c + 0;p[log g; + Alog g
Ya+¥YB —9ga — 9B
s.t.c=
2
The first-order condition is: '3
1 .
- X (—) +0p—=0,i1=ADB (13)
& 2 i

" The denominator is 2 in equations (11) and (12) because we assume two regions.

121p this stage, the policy maker is able to commit to the policy he/she decides, and individuals know it in the first
stage election.

13The first-order condition can be generally rewritten as follows.

_ anp/agi

1
MRSy = pjoc 2 (<1)

Since the marginal rate of substitution between local public good and private consumption is smaller than that in the
absence of the transfer (i.e., 1), it implies that local public goods would be overprovided.



From condition (13) and equation (9), we obtain the reaction function of region i as follows.

bip  bir(ya +ys)

(g ) = — » L i=AB, i+ —i 14
9i(9-) =~ fgg=it T g i i# —i (14)

Solving equation (14) for i = A, B, we obtain:

Oip(ya +yB) .
i(Oap,Opp) = SLIATYB) i 4 g 15
9i0ar,95r) L+ 0ap + 055 ' (15)
Combining equation (9) with (15) yields:
+

C(QAP,HBP) = 2( ya JB (16)

1+04p +0pp)

3.3 Stage 1: Election of the policy maker

In the first stage, the policy maker is elected by majority voting in each region. Individuals in each
region vote for a candidate based on their local public goods preference. Because of the median voter
theorem, the individual located at the median of the distribution of the preference is the decisive voter
in his/her region. Taking the result of the second stage into account and the choice of the other region
as given, the median voter in each region decides to whom the authority to decide the level of local
public good provision is delegated. Hence, the optimization problem considered by the median voter

in region i is given as follows.

max Uipr = logc(0ap, 0Bp) + Onrllog gi(0ap,0Bp) + Alogg_i(6ap,0pp)]

0;p

Yya +yB
1+ 60ap +05p)
0ip(ya +yB)

s.t. C(HAP,GBP) = 2(

(Oap,Opp) = —LIATIB) A Bt
9i(0ap,0p) 1+0sp +0pp 7
The first-order condition can be derived as follows. 4
1 1+0_;p A

+ 0 =0, i=A,B,i# —i (17)

1+0ap +0pp 0ip(1+0ap +0pp) 1+0ap+0pp

MFor confirmation of the second-order condition, see the appendix.

10



Therefore, we obtain the reaction function of region ¢ as follows.

O O . . .
pO0_ip) = —2L 9 p+—2L  i=ADB,i#— 1
Oip(0—ir) 1+>\9M9 P e T i (18)

Solving equation (18) for i = A, B, we obtain:

Ix _ GM

O4p = O5p = 07 = T—(1— N (19)

Substituting equation (19) into (15) and (16), the equilibrium levels of local public goods and private

consumption in each region are derived as follows.

Ix _ Ix __ QM(yA +yB)

Q,Iikng—g —m (20)
CI* _ [1 — (1 — A)HM](yA + yB) (21)

2[(T+ N0 + 1]

We can also derive local public goods provision in the absence of election of the policy maker. In this
case, local public good provision is determined directly by the median voter. We refer to this case as
the “no election case.” 1 This level of the provision is derived by substituting 4p = 0gp = 6/ into
equation (15). Let gl*\g;

—0,, Tepresent local public goods provision in the no election case, then we

obtain the following.

Or(ya +yB)
1420,

gI*

(22)

0p=0r =

The results of Scenario I are summarized as follows.
Proposition 1.

(a) Assume X\ = 1. Then, local public goods provision in the subgame-perfect equilibrium coincides

with the social optimum, i.e., g™ = g**. The median voter is elected as the policy maker, i.e.,

0F =0y,

5In the case without election, the median voter decides policies directly based on his/her utility maximization as in
a direct democracy, rather than the benevolent local government decides policies based on the maximization of sum of
residents’ utility in the region. In other words, the median voter elects his/herself as the policy maker. This is also
known as self-representation. Thus, the same process is applicable even for asymmetric distributions where the mean
and median are different.

11



(b) Assume \ € (0,1). Then:

(b-1) The median voter delegates the authority to the individual with stronger local public goods

preference to decide the policy, i.e., 91];* > 0.
(b-2) Local public goods are overprovided relative to the social optimum, i.e., gt > g**.

(b-3) Compared with the no election case, local public goods provision in the subgame-perfect

equilibrium is greater, i.e., g™* > g]*|911;:9M > g**.

The intuition of Proposition 1 is given as follows. First, as shown in (a), the degree of spillover
has the crucial role of achieving the socially optimal allocation. This result can be interpreted as the
combination of the results from both the decentralized leadership model and the strategic delegation
model. In the decentralized leadership model, it has been shown that the incentive effect of ex post
interregional transfer is fully canceled out by the incentive effect of the maximal spillover. In articles
on strategic delegation, it has been shown that the strategically elected policy maker coincides with
the median voter under the separable utility function. The special situation with both the separable
utility function and maximal spillover makes resource allocation optimal.

By contrast, for (b) with A < 1, the result dramatically changes. In addition to the fact that
resource allocation is biased under A < 1, because of the incentive effect of the interregional transfer,
the strategically elected policy maker does not coincide with the median voter even under the separable
utility function. In particular, the individual with stronger preference for local public goods is elected
as the policy maker, because the higher level of local public good provision is desirable in order to
induce the higher level of transfer ex post (see equation (11)). As a result, the level of local public
goods provision is accelerated by the presence of the policy maker election stage. '6

Figure 1 illustrates changes in electoral outcomes depending on the degree of spillover in Scenario

1. For the slope and intercept of the best response function in the first stage represented by equation

'5The results of Proposition 1 seem to be similar to Besley and Coate (2003) and Dur and Roelfsema (2005). in both
papers, the reason for obtaining these results is due to the integration of regional budgets by centralized (cooperative)
decision making, which is different from our results arising from cost sharing by ex post transfers under decentralized
decision making.

12
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Figure 1: Best responses at the electoral stage in Scenario I.

(18), we obtain:

e
ON \1+ N0y, (14 Nbpp)?

Therefore, the degree of spillover shifts the best response function of region A downward. This is
represented by the shift from 6 4p(0pp) to 6’4 p(0pp) in Figure 1. Of course, the best response function
of region B also shifts downward, so that the intersection of best response functions of both regions
shifts to the southwest on the 45-degree line. As a result, the local public goods preference of the
policy maker elected in each region approaches the median voter’s preference. This means that local

public goods provision in equilibrium decreases. That is, we have:

99" _ Oulya+yn) _
ox  [(1+ N + 12

The reason for the relationship between the degree of spillover and the electoral outcome is that the
higher spillover effect decreases the incentive to induce the transfer to its own region (in other words,
the incentive for strategic delegation) due to the increased benefit from local public good provision
in the other region. Under maximal spillover (i.e., A = 1), the incentive for strategic delegation

disappears, so the elected policy maker is consistent with the median voter. As it approaches the

13



median voter, local public goods provision in equilibrium also decreases, while the socially optimum
level increases with the increase of the degree of the spillover. Therefore, local public goods provision

coincides with the social optimum.

4 Scenario II: ¢{; is committed ex ante

4.1 Stage 3: Ex post policy making of the central government

In this section, we consider another scenario in which the policy maker in each region commits to the
local tax rate ex ante. Because t; is already committed ex ante, in contrast to Scenario I, g; is adjusted
ex post such as to balance the local budget g; = t; + s;. Therefore, the optimization problem solved

by the central government in the third stage is given as follows.

max Uay +Upm
SA,SB

=logca + Op[log(ta + sa) + Aog(tp + sB)]
+logep + Opllog(tp + sp) + Alog(ta + s4)]

st.s4+sgp=0

The first-order condition derived as

1 1
(14 N0 — — (1+ Ny — =0 (23)
gA aB

This implies that the central transfer s; is chosen to equalize the marginal utilities of local public

goods across regions, namely g4 = gg = ¢g. Therefore, we obtain:

_ta+tip
9= 79

(24)
Substituting equation (24) into g; = t; + s; yields:

it
2

L i=ADB, i# —i (25)

8

14



Differentiating equation (25) by t; yields:

0s; 1

L =_= , = A, B 2
i 1 . . .

8§ti :§>0, i=A,B, i# —i (27)

This implies that decrease of ¢; can induce more transfers from the central government and the half
of its cost is covered by its transfer, which affects the incentive of the policy maker in each region in

the second stage.

4.2 Stage 2: The policy maker’s ex ante policy making

In the second stage, the policy maker determines ¢; in his/her region to maximize his/her utility,
taking the local tax rate in the other region t_; as given. Therefore, the optimization problem solved

by the policy maker in each region is given as follows.

max Uip = logc; + 0;p log g + Alog g

s.t. Ci:yi_tia Z:A,B

_ta+ttp
9= 7
The first-order condition is: 7
1 1 1 1 1
- Oip|l—-X=4+XA=x=|=0,i1=A,B 28
yi_timP[g 2+gx2} i A (28)

From condition (28) and equation (24), we obtain the reaction function of region i as follows.

(1 + )\)leyZ

ti(t—i) = — ZENEAY L
(t-2) (1+X)o;ip+1

ti+ i=A,B,i#—i (29)

(14+XN)bip+1

'"The first-order condition can be generally rewritten as follows.

_ anp/Bg

MRSy = =2(>1)

anp/aCi -

Since the marginal rate of substitution between local public good and private consumption is larger than that in the
absence of the transfer (i.e., 1), it implies that local public goods would be underprovided.

15



Solving equation (29) for i = A, B, we obtain:

Oipyi[(1+N)0_ip+ 1] —0_;py—_;

ti(0ap,0Bp) = (14 N)0apbpp + 04p + Opp

,i=A,B,i#—i (30)

Substituting equation (30) into ¢; = y; — t; and equation (24) yields:

O_ir(ya +yB)
(1+X)0apbpp + 0ap +0pp
1
— X
2

ci(0ap,0pp) = , i =A,Bi# —i (31)

(1+X)0apbpp(ya + yB)
(14+MNbapbpp +0ap + 0P

9(0ap,0pp) =

4.3 Stage 1: Election of the policy maker

As presented in Section 3.3, the optimization problem considered by the median voter in region 7 is

given as follows.

max Uint = logci(0ap,0pp) + Oarllog g(0ap,0pp) + Alog g(0ap, 0pp)]
iP

0_ip(ya +yB)
OapOpp + O0ap + 0pp

9(0ap,05p) = & x Lt N0arbap(yatys)

s.t. Ci(eAp,aBp) = (1 +>\) ,i1=A B, i# —i

The first-order condition can be derived as follows. 18

[(1+N)0_;p+ 1]
(14+X)0apbpp +0ap +0pp
(1+N0_ip

+40 =0,i=A,B,i# —i 33
M1 0;p[(1+ N 0aplpp + 0ap + 05p) 7 (33)
Therefore, we obtain the reaction function of region i as follows.
1
bup(0_ip) = —STNO_g i A Bl i (34)

(1+Nb_ip+1

18For confirmation of the second-order condition, see the appendix as in Scenario I.

16



Solving equation (34) for i = A, B, we obtain:

1+ X0y —1
911* _ HH* _ HH* _ (— 35
AP BP P 1+ A\ ( )

Substituting equation (35) into (31) and (32), the equilibrium levels of private consumption and local

public good in each region are derived as follows.

I1x 11 e YA +yB

« A+ N0 —1(ya +yB)
= T Ny 1 1) (37)

As in Scenario I, we also derive local public goods provision in the no election case. This is derived

by substituting 04p = 0pp = 05 into equation (32). Then, we obtain:

e _ (1+XN0nm(ya +ys)
9 I0=0 = T[T Nl + 2 (38)

The results of Scenario II are summarized as follows.
Proposition 2.

(a) Local public good provision in the subgame-perfect equilibrium never coincides with the social

optimum, irrespective of the degree of spillover effect .
(b) For any A:

(b-1) The median voter delegates the authority to the individual with weaker local public goods
preference to decide the policy, i.e., 01 < 0.

JIES

(b-2) Local public goods are underprovided relative to the social optimum, i.e., g'* < g**.

(b-3) Compared with the no election case, local public goods in the subgame-perfect equilibrium

are less provided, i.e., g™ < g'*

9}3:9]% < g**

The intuition of Proposition 2 is given as follows. In this scenario, interregional transfer tends to

depress local public good provision, and the election accelerates this downward incentive because the

17



policy maker with weaker preference for local public goods who prefers a lower level of the local tax

rate will induce a higher level of transfer ex post.

Opp
4 . O4p =6
L Bap = 0pp
Om %
0pp(04p) 'f
I’ 1
1
1
- !
] 04p(65p)
AN,
/7
S — 0'4p(65p)
//
4 /
4
d
e
7’
7’
.
f”
= > O4p
Oum

Figure 2: Best responses at the electoral stage in Scenario II.

Figure 2 illustrates changes in electoral outcomes depending on the degree of spillover in Scenario

II. For the best response function in the first stage, represented by equation (34), we obtain:

00;p(0_ip) Orb_ip . . .
- — A,Bi+—
N Axngprip > O isAB s

Therefore, with the increase of the degree of spillover, the best response function of region A shifts
upward. This is depicted by the shift from 04p(6pp) to 0'yp(0pp) in Figure 2. Of course, the best
response function of region B also shifts upward, so that the intersection of best response functions
of both regions shifts to the northeast on the 45-degree line. In equilibrium, the local public goods
preference of the policy maker elected in each region approaches the median voter’s preference. This

shows that local public goods provision also increases in equilibrium. That is, we have:

dg't* _ Ori(ya +yB) -0
ox [T+ N + 12

Therefore, increasing the degree of spillover decreases the incentive for strategic delegation, namely

the increase of Gg*, and increases local public goods provision with the reduction of private consump-
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tion in equilibrium. This change might be desirable in the sense that local public goods gap between
equilibrium and the social optimum becomes small as the degree of spillover increases (we can derive
this by differentiating the right-hand side of equation (A.1) in the appendix with respect to \).
Compared with Scenario I, even in the case of maximal spillover, local public goods provision in
equilibrium does not coincide with the social optimum as shown in (a) in Scenario II. In Scenario I,
the enhanced marginal incentive for providing local public good by ex post interregional transfer is
perfectly compatible with the socially desirable incentive level under maximal spillover. By contrast,
in Scenario II, the reduced marginal incentive for providing local public good by ex post interregional
transfer cannot be compatible with the socially desirable incentive level, which requires enhancing the
provision of local public goods. Therefore, each region in Scenario I has an incentive to keep private
consumption at some level while the incentive for strategic delegation toward the higher level of private
consumption is not perfectly eliminated, even if the degree of spillover is maximal. As a result, the
elected policy maker still has a smaller incentive for raising the local tax rate (or providing the local
public good) compared with the median voter, and local public goods provision in equilibrium is still

less than the socially optimal level, even if the degree of spillover is maximal.

5 Opposite effects on electoral outcomes between scenarios

Table 1 summarizes the effect on the elected policy maker, 6%, compared with no election case in
the model with/without interregional transfer, §j;. Under the setting adopted in this paper, the
election is not distorted in the case without transfer, 07 = 0);. 19 In the existence of the transfer,
the distorted policy maker is elected, except for the case with commitment to local public good
provision with maximal spillover. This exception is caused by the fact that the distortion from the
interregional transfer is fully canceled out by maximal spillover. Generally, effects from the two types
of commitments considered in this paper are in the opposite direction to the electoral outcome. In
the case with commitment to local public good provision, the policy maker with stronger preference
for local public goods is elected. By contrast, in the case of commitment to the tax rate, namely the

level of private consumption, the policy maker with weaker preference for local public goods is elected.

The case without transfer corresponds to the decentralized outcome in Besley and Coate (2003) and Dur and
Roelfsema (2005).
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These perfectly opposite directions of effect are caused by the opposite direction of incentives due to

different commitments.

6 Welfare comparison

In the above, two scenarios are analyzed separately. In this section, we compare the social welfare

between Scenario I and Scenario II, which are calculated as follows. 20

1— (1= N0y

5 (39)

SI* _ SH* — log |:

]+9M(1+)\)10g[ 20u }

(T+ M0 — 1
[1 — (1 — A\)fx]/2 in equation (39) represents the ratio of c!™* to c'*. We have c*/c!* = [1 — (1 —
N0xr]/2 < 1 because c™(c!™) is under (over)provided. Also, 2057/[(1 + M) — 1] represents the
ratio of g™ and g™*. This means that g™ /g™ = 205,/[(1 + A0 — 1] > 1 because g**(g'"™*) is over
(under)provided. As A\ becomes smaller, the effect of the negative first term is stronger and the effect
of the positive second term is weaker, so it would appear that S™ < S™. On the other hand, 6,
becomes larger, the effect of the negative first term is weaker and the effect of the positive second

term is stronger , so it would appear that S™* > ST

(c)A=09

Figure 3: Welfare comparison in three cases: A = 0.3, 0.6 and 0.9.

Figure 3 (a)-(c) represent the social welfare of the social optimum, Scenario I and Scenario II

20For the derivation, see Appendix D in the appendix.
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regarding the position of the median voter @), at each level of \. 2! As X\ becomes higher, the
incentives for strategic delegation become weaker in both scenarios, and local public goods provision
approaches the social optimum. Especially, in Scenario I, the local public goods provision is consistent
with the social optimum when A = 1. In addition, as 6 increases, local public goods provision increase
in both scenarios. In Scenario I, where local public goods are overprovided (except for A = 1), the
distortion of local public goods provision are expanded, while the distortion is improved in Scenario 11
where the local public goods are underprovided. Therefore, when A is low and 6, is high, the social
welfare of scenario II exceeds that of scenario I, as shown in Figure 3 (a) and (b). On the other hand,
when A\ approaches 1, the social welfare of Scenario I exceeds that of Scenario II for any 6, as shown

in Figure 3 (c).

7 Extension

7.1 Asymmetric distribution

So far, we assume a symmetric distribution of local public goods preference. In this section, let us
first assume an asymmetric distribution. In a symmetric distribution, the median and mean of the
distribution are identical, as in a normal distribution. We assume that the distribution among regions
are identical and the mean is represented by 6 (the median is represented by 6, as before). In an
asymmetric distribution, the distribution is skewed and median and mean do not coincide, i.e., 037 # 6.
See the appendix for detailed derivation.

The difference between the symmetric and asymmetric distributions exists in the social welfare
function (the sum of utilities of all individuals). In the case of a symmetric distribution, the median
and mean of the distribution coincide, so the sum of the utilities of all residents could be expressed as
the number of population times the utilities of the median resident of both regions. However, in the
case of an asymmetric distribution, the median and mean of the distribution do not coincide, so the
sum of the utilities of all residents is the number of population times the utilities of the mean residents
of both regions. Therefore, in the case of asymmetric distribution, the benchmark (socially optimal)

local public good provision and the central government’s decisions are evaluated by the mean, while

*INote that in Figure 3 (a)-(c), ranges of 0 are set such as to satisfy assumption 1/(1 — \) > 0ar > 1/(1 + N).
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the decisions of each region are made by the median through the election of the policy maker. Due
to this discrepancy between the median and the mean, the social optimum is not achieved even in
the case of A = 1 in Scenario I. Whether local public good is over or underprovision in this situation
depends on whether the median or the mean is greater when A = 1. We can confirm the following
results (see Appendix D in the appendix for details). In Scenario I, the results in the symmetric
distribution hold perfectly when A # 1 and 67 > #. Even when A # 1 and 0 > 0, if the gap between
6 and 6y, is small, the results still holds (see equation (A.4) in the appendix). However, if the gap
between § and 6, is sufficiently large, the results may be modified.

The implications are as follows. In Scenario I, local public goods are overprovided in the symmetric
distribution. Now, when the environment is modified to an asymmetric distribution, namely 6, > 6,
the gap between the provision of local public goods in equilibrium and that of the social optimum
becomes larger than in the symmetric distribution (because the social optimum is evaluated at the
mean). Therefore, the result that the local public goods are overprovided holds. However, if 6 > 6,
the social optimum level is valued higher, so if the gap between @ and 0, is sufficiently large, strategic
delegation to the individual with stronger local public goods preference increase local public goods
provision in equilibrium and would improve the inefficiency in local public goods provision.

In contrast, in Scenario II, the results in the symmetric distribution hold perfectly when 6 > ;.
Even when 6y, > 0, if the gap between § and 6y, is small, the results still holds (see equation (A.7) in
the appendix). The implications are as follows. In Scenario II, local public goods are underprovided
in the symmetric distribution. When @ > 6/, the social optimum level is valued higher than in the
symmetric distribution. Therefore, the result that the local public goods are underprovided holds.
However, if 637 > 6, the social optimum level is valued lower, so if the gap between 6y, and @ is
sufficiently large, strategic delegation to the individual with weaker local public goods preference
increase local public goods provision in equilibrium and would improve the inefficiency in local public
goods provision. As a result, it seems to retain the result that elections accelerate inefficiencies in

certain plausible situations.
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7.2 Non-identical regions

We then assume non-identical regions. Here we assume that the median values of the distributions
are different, 640 # Oppy under symmetric distribution, ;3 = 0;, i = A, B. In the case of non-
identical regions, it means that the preference for local public goods is different among regions (A
higher ;3 means that the preference for local public goods is stronger in the region). This means
that, as a result, local public good provision and the elected policy maker may differ across regions.
In particular, the results of Scenario I may differ significantly between the identical and non-identical
regions. We can confirm the following results (see Appendix F in the appendix for details). In Scenario
I, when A = 1 and the preference of the median resident, 6;,/, is larger/smaller than the preference
of the median resident in the other region, the policy maker with the stronger/weaker preference is
elected (see equations (A.10) and (A.11) in the appendix) and over/underprovision of local public
goods occur (see equations (A.13) and (A.14) in the appendix). We assume that 645 > 0pr, then
the main results in the symmetric regions hold for region A. For region B, they hold when A is small
and the gap between 04, and 0p)s is small (see equations (A.16) and (A.18) in the appendix). On
the other hand, in Scenario II, the results in the symmetric regions always hold (see equation (A.28)
in the appendix).

The reason why the results are not modified in Scenario II is that, unlike local public goods,
private consumption has no spillover effect. In Scenario I, the policy maker determines local public
good provision with spillover effect. Since the benefits arise from local public good provision in the
other region, the results would be affected by the difference of 65, and the degree of A among regions
when the environment is modified from symmetric to asymmetric regions. In contrast, noting that
¢; = y; — t;, in Scenario II, the policy maker determines the local tax rate, or in other words, the level
of private consumption without spillover effect. Since no benefits arise from private consumption in
the other region, the modification from symmetric to asymmetric regions does not significantly affect
outcomes. As a result, it seems to retain the result that elections accelerate inefficiencies in certain

plausible situations.
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8 Conclusion

We show that, in the situation where the median voter is elected without transfer, the representative
who differs from the median voter is elected, and resource allocation is distorted more after the
election process. The direction of this difference in the preference of the elected policy maker depends
on whether ex ante policy can be committed to local public good provision or to the local tax rate by
the policy maker.

When the policy maker in each region commits to local public good provision ex ante, then the
policy maker with stronger preference for local public goods is elected, and resource allocation is more
distorted with the higher level of local public good provision, except for the case of maximal spillover.
In addition, the spillover mitigates the inefficiency of resource allocation, and this distortion can be
fully canceled out in the case of maximal spillover. By contrast, when the policy maker in each region
commits to the local tax rate ex ante, then the policy maker with weaker preference for local public
goods is elected, and resource allocation is more distorted with a lower level of local public good
provision. In this case, this distortion cannot be canceled out even in the case of maximal spillover.

To relate the Greek example in the introduction to the results of this paper, both the strategic
delegation to the individual with stronger public goods preference in Scenario I and to individuals with
weaker public goods preference (in other words, stronger preference for lower tax rates) in Scenario II
can be seen as anti-austerity trends, despite the difference in whether the resulting local public goods
are over or underprovision. Thus, our model would suggest that the existence of an ex post fiscal
transfer in the form of a bailout from the EU led the Greek population to support anti-austerity.

Our results may lead to the following policy implications. In the situation where there exists ex
post transfer due to the lack of central government’s commitment ability, the election accelerates the
inefficiency of local public good provision. The direction of this distortion depends on the commitment
environment. Moreover, the degree of this distortion depends on the degree of spillover. Therefore,
it might be desirable for the central government to regulate the policy of the policy maker elected,
depending on the commitment environment and the degree of spillover.

Finally, this paper has some limitations. We assume a logarithmic form of utility function and

no strategic interaction (strategic complementarity or substitutability) between local public goods for
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simplicity of analysis. Loeper (2017) shows that in the framework of cooperative games, the convexity
of the demand function is related to the voters’ incentive, and outcomes. In the framework with ex
post fiscal transfers, considering the form of utility function and the strategic interaction between local
public goods, and would bring more generality to our model and give new insights to our research in the
future. Also, Pal and Sharma (2019) analyze and compare simultaneous and sequential determination
of tax rates, expanding on IThori and Yang (2009), which consider only simultaneous taxation. They
show that in the framework of tax competition, the result shown by Thori and Yang (2009) may
change, depending on the timing of the tax rate determination (in other words, Stackelberg leader
or follower). We only consider simultaneous elections and local policy making. By following Pal and
Sharma (2019) and considering their sequential determinations, we may examine the election process
and the efficiency in public goods provision from new perspectives in the context of ex post fiscal

transfers.
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Appendix

Appendix A: Proof of Proposition 1

First, we examine the direction of strategic delegation. Comparing the policy maker in equilibrium

with the median voter, we have:

Om

Ix — .

b = Ou 1—(1—Nby Ou
(A =Nou
1= (1= Ny

Since 1 > (1 — A\)fp; and X € (0, 1], we obtain the following conditions.

0% >0y if 0<A<1

0% =0y if A=1

Next, we examine local public goods provision in equilibrium. Remembering that the socially

optimal level of local public goods provision is ¢** = (1 4+ )0 (ya +yp)/{2[1 + (1 + X\)0as]}, we have:

e Ouatys)  (1+MN0m(ya+ys)
(1N 1 2[(1+ N0 + 1]
(1 —=N0wm(ya +yB)

2[(1+ N0 + 1]

Comparing the case with and without election of the policy maker, we have:

Om(ya+ys)  Om(ya+ys)
(1+ X0y + 1 1+ 20)
(1= Nyt us)

[(1+ X)0ar + 1](1 + 2605r)

Ix Ix
9" =9 lop=00 =

Finally, comparing local public goods provision of the no election case with that of the social optimum,
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we have:

I« oo Om(ya+ys) (A +N0m(ya+ys)
g =6y — 9" = -
P=tn 1+ 201 2[(1+ Ao + 1]
_ (A =XN0u(ya+ys)
(1 + 200 [(1 + Nbas + 1]

Since A € (0, 1], we obtain the following conditions.

g > gl*‘e}gng >g7 if 0<A<1

gI* _ gI*

0p=0n — g* if A=1 0O

Appendix B: Proof of Proposition 2

First, as in Scenario I, we examine the direction of strategic delegation. Comparing the policy maker
in equilibrium with the median voter, we have:

NG -1

IIx —
ol — 9, S Onr

Because A € (0, 1], we have:
O < 0y

Next, we compare local public good provision in equilibrium with the social optimum. Then, we

have:

e o [(A+NO0 —1(ya+ys)  (1+MN0m(ya+ys)
S (SN Y 2[(1+ N0 + 1]
YA +YB

T 2[(T+ Ny + 1

(A1)

28



Comparing the case with and without election of the policy maker, we have:

L [(1+X)0nm —1(ya +yB) 1+ N0u(ya+ys)
p—M 2[(1+ N + 1] 2[(1 4+ N)bar + 2]
YA+ YB

[(1 + )\)9]\/[ + 1”(1 + )\)QM + 2]

Finally, comparing local public goods provision of the no election case with that of the social optimum,

we have:

e L+ (ya+ys) 1+ N0nm(ya+ys)

9 om0 =9 = A g w2 T 204 A £ 1]
- (14 N0 (ya + ys)
2[4 N8+ 2)[(1 4 A)Oas + 1]

Since A € (0, 1], we obtain the following conditions.

IIx

11
9" <9 lor=oy <9 O

Appendix C: Confirmation of the second-order conditions

The first-order condition in stage 1 of Scenario I is as follows.

B 1 4o [ 1+0_;p B A
1+ 04p+05p M 0ip(1+0ap+0pp) 1+64ap+6pp

],z’:A,B,z’;«é—i

The second-order condition is as follows.

o _ 1 ., {_(1 +20ip + 0-ip)(L+0-ip) )\]
0ip 07p? v?
1
= g5 [(L+20a0)0p — O (1 +26ip + 6-ip) (1 + 0-ip)] , i = A, Byi i (A.2)
iP

where v =1+ 04p + 0pp. Evaluating the second-order condition in equilibrium, since HIA"P = HETP =

0% = 0pr/[1 — (1 — \)fp], we obtain:

= - 1+2 4+ — |+ M0 (1—A)| <O
S P (% <1 — (1 N gy ) FAOML=A)
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The first-order condition in stage 1 of Scenario II is as follows.

[(1+Nb_ip+1]
(1+XN)0apOpp +0ap +0pp
(14 \)6_ip
0ip[(1 + X)0apOpp + 0ap + O0ppP]

+ 0

, 1=A,B,i# —i
The second-order condition is as follows.

od 1

= = %L+ N ip + 1)

—On[(1 4+ N)20;p0% ;p + (1 + N)0;p0_ip + (1 + A) (2 + N)0%;p + (L + N)0_;p]}, i = A, B,i # —i
(A.3)

where ¢ = (1 4+ \)0apOpp + 04p + Opp. Evaluating the second-order condition in equilibrium, since
Olr = 08, = 0% = [(1 + \)0a — 1]/(1 + X), we obtain:
0o O

=———= 1+ N2+ N0y —1] <0
00, p P 973¢2 [( )( ) M ]

We find that the second-order conditions in the first stage of both scenarios are locally satisfied in
the neighbourhood of equilibrium. For each second-order condition to be globally satisfied, we need

conditions on #j; such that equations (A.2) and (A.3) are negative, respectively.

Appendix D: Welfare comparison
The social welfare in Scenario I is expressed as follows.

S = log c* + Oy [log g™ + Mlog g™

[1— (1 —XNbm](ya +yB)
21 + N0 + 1]

= log

+ 0 (1 4+ )\ log [ Or(ya +yB) ]

(1+N)by +1
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Also, the social welfare of Scenario II is expressed as follows.

SH* _ 10g CH* + HM[loggH* + /\loggH*]

YA +yB
(1+ N6y +1

:log[

} 01+ A log [[(1 + N — 1](ya +y3)}

2[(1+ N0y + 1]

Thus, we obtain as follows.

SI*_SII*:log[[1_(1_)‘)0M](3/A+y3)]_1 [( ya+ys ]

2[(1+ N0y + 1] 1+ M)y +1
[(1+ A0 — 1](ya + ys)
2[(1 4+ X)0p + 1]

0 +
+0p (14 M) log [(lj\/fi—(i\f)‘QMyf)l

=log [1_(1_/\)91‘4] + 00 (14 A)log [

}—HM(l—O—)\)log{

200 :|

2 14+ N0y —1

Appendix E: Asymmetric distribution

Denoting the mean of the distribution by 6, in the case of asymmetric distribution, the condition for

obtaining the socially optimal local public good provision is given by as follows.
max  Sap = logca + 0[logga + Alog gg]
{ci,9i}i=a,B

+logcp + O[log gp + Alog g 4]

st.ca+cg+9ga+98=ya+yB

Therefore, the socially optimal local public goods provision is as follows.

e _ (L+N)0(ya +y5)
JAD = o1+ N+ 1]

Since policy decisions at the local level are invariant from the symmetric distribution case, comparing

local public good provision in equilibrium with the with the social optimum, we obtain:

* ok (yA+yB) 0 7]
9" = gip = T+ s + 11 3 a1 2o+ 20+ 1] = (L VB[ -+ Mar + 1)
(ya +yB) .

[(1 = N (14 N)0nr8 + 200 — (1 + \)0]

T 201+ N0+ U[(L+ N0+ 1]
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Therefore, we obtain the following conditions.

g > gy it (1= A) (14 N0 + 20 > (1410

g < gt i (1= N1+ N0+ 200 < (14 2)0

In particular, the following conditions hold when \ = 1.

gI* >gup if Oy >0

g < gy if Oy <0

Also, comparing with the no election case as well as the symmetric distribution case, we obtain:

* *k (yA + yB) = _
9" lo=60 — 9lip = ST (S ES) {2[(1 4+ N8 + 1)0as — (1 + 2047) (1 + A}
(ya+yB) 5

= S 201+ N 1] o~ (L)

Therefore, we obtain the following conditions.

gl*lg};:gM > gj;*D if 291\/[ > (1 + )\)é

9% los—0y < gip if 200 < (1+X)0

Based on the comparison so far, we obtain the following conditions.

9" > %o —0,, > gip (1= A)(L+ N)0u0 + 200 > 200 > (14 A)F

9" > g > g% lor—oy (1= AL+ N)0a0 + 200 > (14 N0 > 20

gip > g% > g%lor—ey, (140> (1= A)(1+ N)0u0 + 200 > 20y

(A.4)
(A.5)

(A.6)

Figure A.1 illustrates the above conditions. The horizontal axis in this figure is 8, which represents

the value of each condition. When A\ = 1 and 0y, > (<)f, then g"* = gI*|9};:9M > (<)gp holds. In

A # 1, when (1) 67 > 0 or (2) 6 > 0y and the gap between them is sufficiently small, namely (A.4),
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then the results in the symmetric distribution are retained. 22
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Figure A.1: Scenario I in asymmetric distribution.

Next, we compare each local public goods provision in Scenario II. Comparing local public goods

provision in equilibrium with the social optimum, we obtain:

g (ya +y5) {11+ N)8ar — 11+ N8 + 1] — (1 + N)F[(1 + A)as + 1]

" 9ap = 201+ N + 1[(L+ N8 + 1]

_ (ya +yn) . .
201+ A0+ 1[(1+ N0 + 1] [(1+ A0 —2(1+ A)0 — 1]

Therefore, we obtain the following conditions.

g > gy it (LN > 21+ N0+ 1

g < gy it (N0 <2(1+ N0+ 1

Comparing with the no election case, we obtain:

* sk (yA + yB) 0 — 7]
9" log=6r — 94D = S Y (S {1+ N0 (1 + N +1] — (1+ N1+ N0 + 2]}
Zha’) {(1+ X0 —2(1 4 1)6}

T 21+ N0+ 2[(1+ N)O + 1]

*2From the assumption 1/(1 — \) > 0 we impose, we have (1 + ) > (1 — A)(1 + \)0ar.
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Therefore, we obtain the following conditions.

9" lor =0, > gip I (L+ X0y >2(1+N)0

9 los=0y < gip I (1+ N0 <2(1+ A8

Based on the comparison so far, we obtain the following conditions.

gxp > 9 or=0y > g 3 2L+ X0+ 1> 2(1+ A0 > (14 M) (A.7)
9 =0, > gip > g™ i 2L+ N0+ 1> (14 M)y >2(1+N)0 (A.8)
9 o=, > 9" > glip I (1+ X0y >2(1+ X0+ 1> 2(1+ )0 (A.9)

Figure A.2 illustrates the above conditions. The horizontal axis in this figure is 8, which represents
the value of each condition. When (1) § > 6 or (2) 65; > 6 and the gap between them is sufficiently

small, namely (A.7), then the results in the symmetric distribution are retained.

20+ +1
! 20+ M0)6
:/ _ 45-degree line
1 '
1+ Dby ; el
Om ! ) gip > g™ > gt
1 6p=0p
4 (i) g™ >gap > 9"
: 9p:9M
! iii) g > g™ > ga
: : (iii) g |9P=9M g 9ap
| |
1 1
1 1 —
: )
o . S Ou R
e »le N >
S i) 0)

Figure A.2: Scenario II in asymmetric distribution.

Appendix F: Non-identical regions

Let the medians of the distributions for region A and B denote 0 43; and 0p3s, respectively. Since we

assume a symmetric distribution in both regions, we have 643, = 04 and gy = . The optimization
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problem of deriving the socially optimal local public goods provision is defined as follows.

max S =log(ca) + Oanm(log(ga) + Alog(gn)]

{ci,9i}i=a,B
+log(cp) + Opumlog(gn) + Alog(ga)]

st.ca+cp+ga+9gB=yatyB

Therefore, the socially optimal local public goods provision is as follows.

e (O + A0 im)(ya +yB) . . :
ok =A B —
9 (1+)\)(9AM+9BM)+2’ ? ) a717é 1

In the case of non-identical regions, local public goods provision and the elected policy makers in
equilibrium in each scenario would be different among regions because preferences for local public
goods differ among regions. The procedure for derivation is the same as in the case of identical

distribution. In Scenario I, policy makers in equilibrium are as follows.

eiM(l-i- (1+)\)9_2‘M) . . .
01* = 5 1= A, B, 7 —1
P N Oam +08ar) — (1+ N (1 — N)0arfpy 7
The direction of strategic delegation is as follows.
Oins (1 + (1 + N0,
0L — s = v+ (L A0 i) — b

1+ XOanr +0pr) — (L+X)(1 = N)0anOpr
_ Oin[0_ing — Mg + (1 + N (1 = N)barOpum] i AB.iA—i
1+ XOanr +0prr) — (L+X)(1 = N)0anOpn

Therefore, we obtain the following conditions.

0% > O if O_ing — Mg + (1 + N (1 — A)0ar0prr > 0

0% < Oins if O_inr — Ming + (1 + A)(1 — N8anbpy <0
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In particular, the following conditions hold when \ = 1.

0% > 0 i O_in > Oing (A.10)

0 < O i O_ipn < Oing (A.11)

The equilibrium levels of local public goods and private consumption in each region are derived as

follows.

1 Yivi(ya+ys)
T T+ N
e 1+ XOanr +0Br) — (L+ X)) (1= XN)0anOpum

2[1+ (T + N)0an][l + (1 + N)0pu]

i=AB

We assume the following to ensure the interior solution.

1—|—)\(9AM+93M) > (1+>\)(1_)\)0AMGBM (A.l?)

In addition, local public goods provision in the no election case is as follows.

Oiri(ya +yB)
14+ 0am +09BMm

T _
9; ’9}S=9M -

Comparing the provision of local public goods in equilibrium with the social optimum, we obtain:

g = Oiva(ya +yp)  (Oins + MN—int)(ya + ys)
! ! 1+ +XN0in L+ XN)(am +0m) +2
_ i = Min + (1 + N (1 = N0amOpml(ya + ys)

14+ (14 XN)nm][(1 4+ XN)(Oans + OBrr) + 2]

,i=AB,i# —i

Therefore, we obtain the following conditions.

gll* > g;k* if O — N0 + (1 + )x)(l — )\)GAMGBM >0

g < g it O — Mo + (T+ N (1= N0anbpa <0
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Also, the following conditions hold when A = 1.

9" =g it Oy > 0_im (A.13)

gi* <g™ i Oy <0 (A.14)

Next is a comparison with no election case. In the non-identical regions, local public goods provision
in the no election case is represented as g%*]%:gM = [0ine(ya + yB)]/[L + Oans + OBum), @ = A, B.
Therefore, comparing local public goods provision in the no election case with the social optimum, we

obtain:

oo Oiv(ya+ys)  (Gim +M0—im)(ya +yB)

14+ 0anm + 00 L+ N)(Oanr +0pur) +2
~ 10iv — A0 _ing + MOans + OBanr)(Oing — 0—ing)](ya + yB)
B 1+ 0am + O0um][(1+ AN)(Oan + Our) + 2]

Ix
9; |9}§=9iM -9

,i=AB,i# —i

Also, we compare the case with and without election of the policy maker. Then, we obtain:

Oini(ya +yp) i (ya + ys)

0}‘,:91\4 1+(1+A)0iM 1+9AM+HBM
Oint (O—ine — N0ing)(ya + yB) . . ‘
— = A,B, -
4 (L4 Aot (L + Oant + Onn]” i

Ix Ix
9 — Y

Hereafter, we assume that 6457 > 0. Then, we consider the following two cases.

case (i) ‘9AM > QBM > )\QAM

The following inequalitys hold:

Oang — Ny + (1 + /\)(1 — A)HAMQBM >0

Opr — Nans + (1+X)(1— N)0anOpr >0
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Therefore, we obtain:

0% p > Oan

Ix Ix Kok
94 > galer=0, > 9a

and

QIékp > 03M

98 > 9Blop=oy > 95 it Opar — MNans + AOan + 0par) Oy — 0arr) > 0

g}g* > g5 > g}; 0%=0,s it Opnr — Nanr + ANOanr +98ar)Oar — 0anr) <0

case (ii): Oapn > Nay > Opy

The following inequalitys hold:

Oang — Npar + (1+X)(1— N)0anOpr >0

O — Man + (14 X)(1 = N)0anbfpn = 0

Therefore, we obtain:

gzléik|9}‘,=9M > gk > gjl*
O%p > 0anr it Opar — Man + (1 +A) (L — N0anbpn >0

HHP<9AM if HBM—)\HAM—I—(l—I—/\)(l—)\)QAMHBM<0
and

If
9§P > QBM

glg > g*B* > glék 0% =0 if Oy — MN0an + (1 + )\)(1 — )\)HAMQBM >0

95 > 98 > 98 lop=0y if Oar — Man + (1+A) (1 — \)0anbpar <0
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For Scenario II, we provide similar comparisons to Scenario I. In Scenario II, policy makers in

equilibrium are as follows.

14+ X 20an050 —1 o
R T 1 [FINID N VAT R 17—

The direction of strategic delegation is as follows.

ol g — (1+X)*0ambpy —1 .
i A+N[A+N0r+1]
(1+ A0 +1 . . .
_ — A B.i+#—
AT VAN 1] ~ O i=ABiF

Therefore, we obtain:

O < O, i=A, B (A.26)

The equilibrium levels of private consumption and local public goods in each region are derived as

follows.

I _ (yA + yB) i— A B
’ (1+X)0ips +1° ’
I« Oing + N0_ins (1 4+ X)20am980 — 1)(ya + yB)

= X . i=AB,i+#—i
g (L4+XN)(Oanr +08r)  [(L4+N)0an + 1[(1+ N)0pa + 1] 7
We assume the following to ensure the interior solution.

(1 + )\)QQAMHBM > 1 (A27)

In order for equations (A.12) and (A.27) to be practical, we assume:

A>0
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Comparing the provision of local public goods in equilibrium with the social optimum, we obtain:

g g = Ot A [ N20anOsr — 1 (ya +ys) _ (Oins + M_int)(ya + ys)
! ! (L+XN)(Oanr +080)  [(L+N)0ar +1[(1+N0ar +1]  (1+XN)(Oan +0ar) + 2

(B Aian)[(1 4 )05 +0B0) +2(1+ N (0am +0py) +2)(ya + yB) <0
- (L+XN)Oans + 0ar)[(1+ N)Oanr + 1[(L+ N)Opar + 1[(1 + N)(Oanr + 0Bar) + 2]

Therefore, we obtain:

9" <9 i=ADB

In Scenario 11, local public goods provision in the no election case is represented as follows.

Oing + N0—_ins (1 4+ Nb0anf8r(ya + yB)

i=AB,i#—i
L+X)(Oan +080)  (1+XN)0anOBr + O0an + O 7

11
9; *‘9}3=9M = (

Comparing local public goods provision in the no election case with the social optimum, we obtain as

follows.

(Bins + A0_ing) (030 + 0B2s) (Y4 + yB)
Oant +0B0)[(1+ N)0anbpar + 0ans + 0par][(1 4+ AN)(Banr + OBarr) + 2]

IIx

9i lo;gzeM—gf*Z—( <0

Therefore, we obtain:
1T+ * o — A B
9i lor=on <9 i =4,

Also, we compare the provision of local public goods in the case with and without election of the

policy maker. Then, we obtain as follows.

Oing + N0_ing
T+ N Oart + Opar)
[2(1 + X)0ariOpnr + Oanr + Opr)(ya + yB)
[(14+ N)Oans + 1[(1+ N)0par + 1[(1 + XN)0arOsr + Oans + OBurs]

INEY IIx _
9 — G |9}S=9M -

<0
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Therefore, we obtain:
9" > gln*‘g;ng > gZH*, 1=A,B (A.28)

Thus, in Scenario II, the results in the symmetric regions always hold.
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