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Abstract

This paper examines two different fiscal competition games under labor market
imperfection. Given that capital moves across regions and affects regional employment,
governments must choose expenditure levels and tax rates on such mobile capital by
accounting for the effects of fiscal variables on both capital and labor. Then, governments
may play these games with either tax rates on mobile capital or with public expenditures.
The presence/absence of absentee ownership of capital and employment externalities are
important factors for characterizing two distinct Nash equilibria, one that occurs with tax
competition and the other with expenditure competition. In particular, and contrary to the
existing literature, tax rates under tax competition are likely to be more competitive than
under expenditure competition because of employment externalities. Furthermore, in some
cases, governments prefer to choose government expenditure as their strategic variable
rather than tax rates. The presence of employment externalities motivates governments to
use government expenditure as the strategic variable through which it might encourage
strategic effects.
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1. Introduction

Fiscal competition has been widely discussed since Zodrow and Mieszkowski (1986) and Wilson
(1986) developed theoretical frameworks.! One of the important issues in the literature is the
existence of unemployment. Some theoretical studies have attempted to explain the relationship
between fisacal competition and unemployment (e.g., Ogawa et al. 2006; Aronsson and Wehke 2008;
Sato 2009; Eichner and Upmann 2012; Exbrayat et al. 2012; Kikuchi and Tamai 2019). Ogawa et al.
(2006) and Kikuchi and Tamai (2019) are based on fixed wages model, whereas Sato (2009)
introduced job search and recruiting friction to fiscal competition model. Aronsson and Wehke (2008),
Eichner and Upmann (2012) and Exbrayat et al. (2012) applied bargaining between unions and firms.

In particular, Ogawa et al. (2006) theoretically examined the issue of fiscal competition and
employment. It is demonstrated in their study that the efficiency of providing public goods financed
by capital taxes depends on the degree of complementarity/substitutability between capital and labor.
They also showed that the mechanism behind the result is based on fiscal and employment externalities.
Most recently, Kikuchi and Tamai (2019) incorporated fiscal transfers into their model and clarified
how externalities affect the motives for choosing tax rates. Their findings imply that the presence of
employment externalities is essential for implementing optimal policies.?> However, their results
depend on the assumption that governments use only tax rate as policy variable. In practice, tax
competition may no longer exist, and countries are facing intergovernmental/interregional competition
for using other policy variable.?

Wildasin (1988, 1991) developed theoretical framework to answer the question what instruments
governments should implement under the environment of competing for capital with other regions.
Wildasin (1988) considered two possible Nash equilibria, in which governments play games either
with tax rates on capital or with public expenditures*. The comparative analysis of the two equilibria
showed that the equilibrium with taxes as the control variable is not identical to the equilibrium with
expenditures. The tax rate under competition in public expenditure is more competitive than that in tax
competition. Wildasin (1991) examined which of the two—tax rates or expenditures—is the best
strategic variable and proved that the tax rate is the better strategic variable.

Subsequent theoretical studies have attempted to clarify the strategic choice on policy instruments
(e.g., Hoyt 1993; Bayindir-Upmann 1998; Koethenbiierger 2011a).> Hoyt (1993) compared the
equilibria of tax competition with the equilibria that of expenditure competition in case of Tibout
model where residents are mobile among jurisdictions in a metropolitan area. He reversed Wildasin
(1988)’s conclusion when the government maximize land rent and the demand for housing is elastic.
Bayindir-Upmann (1998) examined two different games of fiscal competition in which local
governments provide public inputs. Contrary to the case of public goods analyzed by Wildasin (1988,
1991), this study shows that competition in productive public expenditure does not necessarily lead to
more competitive tax rates than in tax competition. In relation to the fiscal competition model,
Koethenbiierger (2011a) incorporated fiscal transfers and taxes on labor into the model and examined
the issues related to taxes versus expenditures. His model excludes tax-based mobility and analyzes
only inter-regional dependencies through fiscal transfer. Koethenbiierger (2011a) showed that the
policy variables chosen by governments vary depending on the structure of fiscal transfers.

' Recently, Zodrow (2010) and Keen and Konrad (2013) surveyed the theoretical literature on fiscal competition. On the other hand,
Devereux and Loretz (2013) and Revelli (2015) surveyed the recent empirical literature.

2 Some empirical studies have found evidence to support the effect of taxes on employment. Numerous studies have found significant
effects of taxes on employment (e.g., Bettendorf et al. 2009; Feld and Kirchgassner 2002; Feldmann 2011; Felix 2009; Harden and
Hoyt 2003; Zirgulis and Sarapovas 2017). Although the literature found a negative relationship between taxes and employment,
Feldmann (2011) showed that higher corporate taxes might lower the unemployment rate.

* Some empirical studies investigated the impact of taxes and public infrastructures on the allocation of private capital. Bénassy-
Quére et al. (2007) showed that both the corporate taxes and the stock of public capital are significant using a data set of US FDI in
18 EU countries from 1994 to 2003. Hauptmeier ef al. (2012) suggested that local governments use both the business taxes and public
inputs to compete for mobile capital using a data set of the 1100 German municipalities in the state of Baden-Wuerttemberg from
1998 to 2004.

* The existence and characteristics of the tax competition equilibrium have been examined by numerous studies (e.g., Laussel and Le
Breton; 1998, Bayindir-Upmann and Ziad, 2005; Petchey and Shapiro, 2009; Taugourdeau and Zaid, 2011; Rota-Graziosi, 2019).

* Several studies developed comparisons between taxes and transfers and between unit taxes and ad valorem taxes (Hindriks, 1999;
Lockwood, 2004; Akai et al., 2011; Koethenbiierger, 2011b).



The purpose of the present study is to examine two different under-employment equilibria. One is
the equilibrium wherein governments compete in terms of tax rates and the other is under competition
for government expenditures. It is shown in this study that there exists a unique Nash equilibrium
regardless of whether the tax rate or expenditure level is the control variable. Comparative analyses
of two equilibria demonstrate that the presence/absence of absentee ownership of capital is essential
to characterizing the equilibrium properties and outcomes. If all capital is owned by absentee owners,
the tax rates under expenditure competition are more competitive (i.e., lower) than that under tax
competition. In contrast, the tax rates under expenditure competition are less competitive (i.e., higher)
than under tax competition, depending on the size of fiscal and employment externalities, when
residents equally share the economy-wide capital stock.

Furthermore, welfare analyses are also conducted in this paper. The analyses show that the welfare
superiority of the possible equilibria depends on the presence/absence of absentee ownership of capital
and the size of the employment externality. With the absentee ownership of capital, government
expenditure is chosen as a strategic variable if the employment externality is sufficiently strong and
negative. However, it will be unlikely that government expenditure is a strategic variable when
residents equally share the economy-wide capital stock.

Wildasin (1988) compares the equilibrium of tax competition with that of expenditure competition
in an economy without unemployment. We find that with the absentee ownership of capital,
government expenditure is chosen as a strategic variable. Our findings differ from Wildasin (1988),
which finds that tax is a strategic variable. Bayindir-Upmann (1998) investigated two equilibria
similarly to Wildasin (1988) in a situation where the government supplies the public inputs. Unlike
governments supplying public goods, the possibility of negative capital externalities exists when
governments supply public inputs. Thus, similar to Bayindir-Upmann (1998), our results suggest that
public expenditure is a desirable strategic variable due to employment externalities.®

The remainder of this paper is organized as follows. Section 2 describes the basic setup of our
analytical framework. Section 3 characterizes the two different equilibria: the tax competition
equilibrium and the expenditure competition equilibrium. Comparative analysis of two equilibria is
also developed in the section. Finally, Section 4 provides the conclusions of this study.

2. The Model

This section describes our theoretical framework and provides the preliminary results for later analyses.
The basic setup is based on Wildasin (1988) and Ogawa et al. (2006). The economy consists of N
regions (N = 2). Each region has identical residents and firms. The population in each region is
normalized to unity and the residents are immobile. There is a single homogenous private good
produced using capital, labor, and land. The production technology is given by a constant-returns-to-
scale production function Y; = F(H;, K;, L;), where Y; is the output of the private good, H; is the
land input, K; is the capital input, and L; is the labor input employed in region i (i =1,2,--,N).
It is assumed that each factor reward equals the value of its marginal product. Treating the amount of
land input as fixed, Y; = F(H;, K;,L;) = f(K;, L;). We also assume that f(K;, L;) is strictly concave,
twice continuously differentiable, and increasing in K; and L;.

Capital moves across the region while labor and land are fixed in the locality. Summing up the
factor demand for capital in all regions yields

N
Y K=K (1
i=1

where K stands for economy-wide capital stock. The resident as worker and the landlord supplies
one unit of labor and land, respectively. In this paper, some of the labor might be unemployed while
the land is fully employed. Hence, the factor demands for labor and land satisfy L; <1 and H; = 1.

® Hoyt (1993) showed similar result in some cases using Tiebout model. Koethenbiierger (2011a) showed that the governments
choose public expenditure under a specific fiscal transfer.



As already explained, the rewards for the production factors equal their marginal product. Since
each regional government imposes a per unit capital tax, the cost of using capital is the sum of the
capital price and the unit tax. Taking this into account, the relationship between factor demands and
prices are given by

p = fx(K, L) -t (2)

w; = fL (K, L), (3)
where p is the common factor price of capital, t; is the unit tax rate on capital in region i, w; isan
exogenously fixed wage rate in region i. To ensure the presence of unemployment, we assume that
w; is higher than the wage rate determined in a competitive labor market.” Equations (2) and (3)
determine the factor demands for capital and labor as functions of their factor prices and capital tax
rate, respectively.

Each regional government provides a public good and finances its supply cost by a per unit capital
tax. The marginal rate of transformation between private and public goods is unity. Local public
expenditure G; stands for the amount of public goods. Therefore, the budget equation for the regional
government equals

_ _ tiKi = Gi' (4)
Note that 0 <t <t and t = fy must hold from equations (2) and (4).

Since capital moves across regions, the factor price of capital (net return to capital), p, is
determined from equation (1) as a function of the vector of tax rates © = (t,,**, t,). We now verify
that fact. Note that the following equation is derived from equations (2) and (3):

df;  fi(K;, L)
d(p +t;) IJ:1
Where8 Uil = fux (Ki, L) fu (Ki, L) — [fxn(K;, L;)]? > 0. Using this equation and equation (1), we
obtain

<0,

&K;
dp p+t
—=——<0
at; Y SJ'KJ' ' )
Ip+t;
where
dlogK;

& = d]()— < 0.
glp + &)
Equations (2) and (5) yield K; = K;(p(t) +t;) = K;(t). For a fixed wage level, equation (3)
describes the relationship between capital and labor as
dL; frr (Ko L) < >
p=——rt= KV >0 o (K L) 2 0.
R T L <0 T Sl ld <
This equation and K; = K;(t) provide L; = Li(Kl- (T)) = L;(t). Partial differentiation of K;(7),
Li(t), K;(7),and L;(7), with respect to ¢; leads to

» 5K
aKi giKi J;tlp + t]
= 7 <0, (6)
ait, p+t » il
Ip+t
Z EJ'KJ'
oL,  &uwK,=7*p+t; _ >
W pre g gk >0 MY @
Ip+t;

7 We assume the wage determination by a simple model of efficiency wages (e.g., Yellen 1984).
8 See the Appendix for the derivation of equation (5).
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Equations (6) and (8) are essentially the same results derived by Wildasin (1988). Equations (7) and
(9) are generalized versions of Ogawa et al. (2006). If the regions are symmetrical in all respects,
equations (6) through (9) then become

0K; (1 —n)eK 6Kj nek 6LL- (1 —n)euK aL neuk
ot fx(®&,L) "ot  fx(K,L)'0t;  fe(K,L) "9t fiu(K,L)

Finally, we consider the ownership of capital and social welfare in each region. Total capital income
in the economy is represented by pK.Let 6; be the share of the capital stock owned by the residents
inregion i. Then, we have ¥, 6, < 1. If ¥, 6, < 1, there are absentee owners of capital. On the
contrary, capital is owned by residents only when ¥V, 6; = 1. With the presence of unemployment,
there are two possible states that might characterize the residents: employed and unemployed. To keep
the model simple, the quasi-linear preference is assumed. Following Ogawa et al. (2006) and Kikuchi
and Tamai (2019), the Benthamite social welfare function is

Ui(X;, G) = X; + v(Gy),
where v'(G;) >0, v (G;) <0, v'(0) = o0, v'(0) =0, and
Xi = f(Ki, L) — Kifx (i, L) + pOiK. (10)
The regional government chooses the tax rate or the expenditure level to maximize the social welfare
function, subject to some constraints. The next section provides a detailed analysis.

3. Tax Competition versus Expenditure Competition

This section characterizes two different Nash equilibria for states produced by fiscal competition. One
is a state in which the local government chooses the tax rate to maximize its objective function. The
other is a state in which the regional authority determines the expenditure level in order to maximize
its objective function. In the presence of unemployment, the ownership of capital and the number of
regions significantly influence the equilibrium outcome of each of these two equilibria.

3.1. Tax Competition Equilibrium

First, we define the Nash equilibrium wherein regional governments compete with each other with
regard to their tax rates (e.g., Wilson 1986; Zodrow and Mieszkowski 1986). Following Wildasin
(1988), the definition is described as follows:

Definition 1. T-equilibrium is a vector T*that t; is the solution to
max U; (X, G)
i

subject to (4), (10), p = p(1), K; = K;(v), L; = Li(7),and t; = t; (j #i).

Solving the optimization problem defined in Deﬁnition 1, we have

Ui _ ;0L 4 m'L) — K, m'L) +9Kap+ (G)kr+taK]
ati W 6tl fKL 124 fKK 124 at v 1A at

The first and second terms are 0r1g1nated in the presence of unemployment. In particular, the first term

0.



captures the employment externality shown by Ogawa et al. (2006).° Here, we introduce a standard
assumption commonly found in the literature on tax competition:

Assumption 1.
dlogK;
dlogt;

Assumption 1 ensures that the economy is located on the left-hand side of the Laffer curve.

We focus on the symmetrical regions in all respects. Furthermore, two cases of capital ownership
are considered at this point: (a) when absentee owners of capital have full ownership of capital (8; =
0) and (b) when residents equally share the economy-wide capital stock (8; = n).

(a) Absentee owners of capital have full ownership of capital (6; = 0). Then, the first-order
condition for the regional government’s optimization problem can be rewritten as
1-n- 2oL

1_|_6logKi ’ an
dlogt;
where n =N~ Notethat 0 <n <1 and n—>0 as N — oo.

(b) Residents equally share the economy-wide capital stock (8; = n). The first-order condition for

the regional government’s optimization problem then becomes

v'(G;) =

WL,

vy KOt

U(Gi)—m- (12)
dlogt;

Equations (11) and (12) have similar forms except for the term n in the numerator. If the number
of regions is infinitely large (N — ), these two equations can be equalized. Absentee owners of
capital are crucial to determining the marginal cost of public funds (MCPF).

3.2. Expenditure Competition Equilibrium

Another state of fiscal competition is expenditure competition. From equation (4) and K; = K;(1), we
have G; = G;(t) = t;K;(7). Let g = (Gy,+--,G,) be the vector of public expenditure. If the system
composed of equations (1)-(4) has its inverse matrix, we obtain T = 7(g). Then, we can analyze the
expenditure competition equilibrium formally defined as follows:

Definition 2. G-equilibrium is a vector g* that G} is the solution to
max U; (X;,G;)

subject to (4), (10), p = p(t(9)), K; = K(T(g)) L; = Li(v(9)), and G; = G (j # 0).

The first-order condition for the regional government s optimization problem is

Al [ OLi (K; L) — K, fie, (K; L) +9Kap]at
aGi at fKK i fKL ir at 6G
oL, _oplot
+Z W KfKK(KuL) KfKL(KuL) +9K +v'(G;) =0
/.| 3, a1, 35|36,
j#i

The first-bracket term represents the effects of a change in government expenditure in region i
through a change in the capital tax rate in region i. The second-bracket term captures the strategic

° In Ogawa et al. (2006), it is referred as an unemployment-exporting externality. A reduction in the capital tax rate inregion i attracts
capital to the region. If fy; > 0, the capital inflow to the region decreases employment in the other region while it simultaneously
increases employment in its own region.



effects of a change in government expenditure in region i through changes in the tax rates in other
regions.
Focusing on symmetrical regions, we have'®

o, 0K; (1) (1—271) 0K; (1)
aG; " [K"(T)Hj o AT
9 KO
aGi J ati '
where
~ oK, (1) 0Kj(v) (1-2n\_ 0K;(7) 1-n 9K;(r) 0K (7)
Dz[Ki(T)Hi at; HKJ(T)Hj at; +( n )tf ot; _( n >ij at;  0¢
> 0.

(a) Absentee owners of capital have full ownership of capital (6; = 0). The first-order condition can
be reduced to
dL;1 dt; oL;] ot;
) e
v'(6) = |- mi ~w gl Ik + 7 |oc (13)

e

(b) Residents equally share the economy-wide capital stock (8; = n). The first-order condition then
becomes

_ 6Li] ot; N\ 0L; 0t
Yot lac,~ " Lot a6, (14)
J#i
In equations (13) and (14), the effects of a change in region i’s public expenditure on tax rates in its
own and other regions are derived (see the Appendix) as

V') = K,

o pig [1 4t ] >0 (15)
aG; fx(K, L) '
0% _pag_ " (16)
aG; fxk(K,L) ~
where
D= [1 + et ]KZ >0
fK(K; L) ’

Equation (16) captures the strategic effects of a change in government expenditure.

3.3. Comparative Analysis of the Tax and Expenditure Equilibria

We now characterize two different equilibria of fiscal competition through a comparison between the
MCEPF (i.e., (11) and (13); (12) and (14)). To conduct the comparative analysis, equations (11) through
(14) should be transformed to these comparable forms.

(a) Absentee owners of capital have full ownership of capital (6; = 0). Applying the symmetrical
conditions into equations (11) and (13) gives

[1—w}%} (1—n)

T-equilibrium: v'(G;) = ) 1= met = T-MCPF, (17)
TR® D
N (ki () i
G-equilibrium: v'(G;) = = = G-MCPF. (18)
1+ [ACHD)

10" See the Appendix for the derivation of these two equations.



Under symmetricity in all aspects, &, u, w, K, L,and fx are all positive constants.!" Hence, we can
directly compare equations (17) and (18), evaluated at the given level of the same tax rate:

net _&u
1-— (1-n)
T-MCPF — G-MCPF = fu(K, L) [ TR L)] . < 0.
[1 4 (1- n)st] [1 + et ]
frx(K,L) fx(K,L)

This inequality indicates that the marginal cost of supplying a public good in G-equilibrium is larger
than the marginal cost in 7T-equilibrium. Figure 1 illustrates the relationship between the marginal
benefits of the public good, the marginal cost of public funds at T-equilibrium (7-MCPF), and the
marginal cost of public funds at G-equilibrium (G-MCPF). The intersection points A and B,
respectively, correspond to the 7T-equilibrium and the G-equilibrium. Figure 1 illustrates that the public
good supply (capital tax rate) in G-equilibrium is smaller than the supply (capital tax rate) in 7-
equilibrium.

Using Nash conjecture, in the state of tax competition equilibrium, the government of region i
perceives that a rise in its tax rate increases the supply of public goods in other regions due to the
resultant capital flight from its own region to other regions. In contrast, the government presumes that
governments in other regions aggressively reduce their tax rates in response to region i’s increase of
its tax rate. Even though the resultant capital flight induces increasing employment or unemployment,
the employment effect has a common impact on the MCPFs; See the numerator of equations (17) and
(18). Hence, the key determinant of the relative size of the MCPFs is a strategic effect in that
governments in other regions decrease their tax rates in order to maintain a balanced budget.

Formally, we have the following proposition (see the Appendix for the proof of Proposition 1):

Proposition 1. Suppose that absentee owners possess the capital in the economy. There exists a unique
symmetrical T-equilibrium and G-equilibrium, respectively. Then, the equilibrium tax rate and the
expenditure level satisfy t* > t* and G* > G™.

Proposition 1 is the extended version of Wildasin (1988), who demonstrated the same result.!> On
the other hand, in our model, the 7-equilibrium and the G-equilibrium are not necessary to cause the
under-provision of public goods because of an employment externality. We should investigate whether
the tax rate and the expenditure level are less than optimal. With a lump-sum tax or common tax rates
on capital, the first-order condition for the optimal provision of a public good is v'(G;) = 1. This
condition yields (G°,t°)."* The optimal conditions and Proposition 1 reveal the following results
(see the Appendix for the proof of Proposition 2):

Proposition 2. Suppose that absentee owners possess the capital in the economy. For t € [0,t), the
relationships between the capital tax rate and welfare are
(wu+t)(1 —n)e

(i) n+ FoOK L) <0=>t2=>t">tU°=U" > U,
K )
wu+t)(1—n)e net
(ii) 0<n+( Mf(i(’(L) ) <—f(KL):t*>t">t*,U">max(U*,U*),
K ) K )]
net wu+t)(1—n)e
(iii) 0 < Wi + ) ) S>t*>t =t U°=U">U".

TR&D ST RED

! In the symmetric economy, K = nK = k holds. Equation (3) leads to W = f;, (E, L) =>L= L(l;, v_v). Capital and labor are both

constant in equilibrium. Thus, all derivatives of the production function are also constant, as is p, and
dlogK fx(K,L)f.(K,L)

&= = .
dloglp+ )  [fiw K, L) fr (K, L) — £&, (K, L)IK

2 When p = 0, the result reverts to the one derived by Wildasin (1988).

13 We have G° = v'~1(1). Using equation (4) and K; = nk, t° = G°/(nK).




Result (i) of Proposition 2 is parallel to the results obtained by of Wildasin (1988). On the other
hand, results (ii) and (iii) differ from the first result. The interpretation of Proposition 3 is as follows.
From equations (17) and (18), we have:

(Wu+t)(1 —n)e o

f K (K ’ L ) <
(wu+t)(1 —n)e N net o 0

fK(K'L) fK(KlL)< .
The presence of the strategic effect characterizes the difference between 7-MCPF and G-MCPF. In
addition to this result, the employment externality influences the MCPFs, depending on the value of
U

T-MCPFS1&n+

G-MCPFS1en+

If u>0, there is a positive employment externality. Combining the positive employment
externality with the fiscal externality, the MCPFs tend to be larger than unity. Therefore, public goods
in the 7- and G-equilibria will be under-provided. Furthermore, the supply of public goods in the G-
equilibrium is smaller than that in the T-equilibrium due to the existence of the strategic effect. When
u < 0, it means that there is a negative employment externality. The relative size of the strategic effect,
the fiscal externality, and the employment externality are all important to maintaining efficiency in the
provision of public goods. If the negative employment externality impacts the economy enough to
dominate the fiscal externality and the strategic effect, the MCPFs are possibly larger than unity;
resulting in the over-provision of public goods. However, G-MCPF is smaller than 7-MCPF due to
the presence of the strategic effect. The public good may be optimally supplied at a certain value of
w. Therefore, the results of Proposition 2 imply that expenditure competition may be preferable to tax
competition.

(b) Residents equally share the economy-wide capital stock (8; =n). Using the symmetrical
conditions, equations (12) and (14) can be reduced to
_(1—n)eu
TV RED
(1—n)et ’
f K (K ’ L)

(A =n)eu net
1

T-equilibrium: v'(G;) = (19)

1+

1

G-equilibrium: v'(G;) = =
T R&D
The assumption of symmetrical regions leads to a set of constant values for &, u,w, K, L, and f.
Similar to how we demonstrated Proposition 1, we now have
(1 —n)ne?t
[fx (K, L)]?
(1—n)et et
1+ wn | ksl
In contrast to case (a), the strategic effect has no impact on the order of the MCPFs. The strategic
effect appears as the third term of the numerator in equation (20). The strategic effect is offset by the
effect of fiscal externality, which corresponds to the second term of the denominator in equation (19).
Thus, only the sign of (wu + t) is important for determining the inequality between the two MCPFs.
In addition to Assumption 1, we impose the following assumption:

(wu +t)

T-MCPF — G-MCPF = — S0ewu+t=0.

Assumption 2.

(@ -m@E+0(£)

(1+2)2 e
T

'k <




This condition displays the infimum of u, which represents the employment externality. Under
Assumptions 1 and 2, the analysis developed above leads to the following proposition (see the
Appendix for the proof of Proposition 3):

Proposition 3. Suppose that the ownership of economy-wide capital is equally distributed among
residents. There exists a unique symmetrical T-equilibrium and a unique symmetrical G-equilibrium,
respectively. These equilibria are characterized as t*Z2t* © G 26" owu+t20 for te

[0, ).

Comparing the results of Propositions 1 and 3, the ownership of capital is crucial to determine the
equilibrium tax rate and the supply of the public good. In particular, it affects not only the first-order
condition of each equilibrium state, but also the strategic effect of the G-equilibrium. When the
residents equally own the capital, the strategic effect is negligible when comparing the tax rates at both
T-equilibrium and G-equilibrium.

According to Proposition 3, a positive employment externality, u > 0, leads to wu +t > 0.
Therefore, a positive external effect is generated by fiscal and employment externalities, which are
both positive. A similar result shown by Wildasin (1988) holds in such a case. A negative employment
externality, u < 0, yields a non-trivial outcome. Especially, if wu + t < 0, we have the opposite
result in comparison to the case where wu +t > 0; t* <t* and G* < G*. The critical level of the
tax rate, t = —w, corresponds to the optimal tax rate derived by Ogawa et al. (2006) when the lump-
sum tax is available."* Whether the equilibrium tax rate is larger or smaller than the critical level is
an essential factor in determining whether public goods are over-provided or not. Indeed, we obtain
the following results (see the Appendix for the proof of Proposition 4):

Proposition 4. Suppose that the ownership of economy-wide capital is equally distributed among
residents. For t € [0,t), the relationships between the capital tax rate and welfare are

(i) wu+t>0=>t°>t">t5U°>U* > U,

(i) Wp+t<0=t° <t <t U°>U">U"

The equilibrium tax rates of case (i) are illustrated in Figure 1 and on the right side of t = —wyu in
Figure 2. In contrast, the equilibrium tax levels of case (ii) are placed on the left side of t = —wu in
Figure 2. Equations (19) and (20), respectively, lead to
(wu+t)(1 —n)e

f K (K ’ L )

(1 —n)et
HYR®D
(wu +t)(1 —n)e
f K (K ’ L)

£t

MY R&D
These equations show that the relationship between degree of the employment externality and the
equilibrium tax rate is important for maintaining efficiency in providing public goods.

If the employment externality is positive, or not too negative, the MCPFs tend to be larger than
unity. Hence, an under-provision of public goods occurs, and the tax rate in G-equilibrium corresponds
to the lowest one. When the employment externality is negative and has a sufficiently powerful impact,
the MCPFs will be less than unity. This means that an over-provision of public goods occurs. Then,
the highest tax rate is that at G-equilibrium. In contrast to case (a), 7-equilibrium may be welfare-
superior to G-equilibrium (recall Proposition 2).

T-MCPF -1 = —

Z0ewu+t=0,

G-MCPF —1 = — Z0ewu+t=0,

' In our model, we need t > 0 because the capital tax is the only financial source for supplying the public good. Hence, p < 0 is
a required condition. The results shown by Kikuchi and Tamai (2019) imply that the optimal provision of public goods is attainable
regardless of the presence of the intergovernmental transfer if ¢t = —wyu holds in equilibrium.
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4. Conclusion

This paper examined two different fiscal competition games operating under labor market
imperfections. We demonstrated that a unique Nash equilibrium exists for both tax competition and
expenditure competition. Some conditions are required to ensure the existence and uniqueness of the
Nash equilibria, even though they are reasonable, they are not strong. Comparing these two equilibria
revealed that the presence/absence of absentee ownership of capital and employment externalities are
significant factors to be considered in order to characterize the equilibria properties.

Focusing on the most interesting implications, in some cases, this paper showed that tax rates under
expenditure competition are less competitive (i.e., higher) than those under tax competition, which is
contrary to the dominant view in the existing literature. This is only possible when residents equally
share the capital. If absentee owners own the capital, such a situation does not occur. Furthermore,
welfare analyses demonstrated that governments choose government expenditure as their strategic
variable if the negative employment externality is sufficiently strong and absentee owners possess the
capital. In contrast, the tax rate is likely chosen as the strategic variable if the capital is evenly
distributed among the residents.

Finally, the future direction of this research should be mentioned. In the basic model, a fixed wage
is assumed for analytical simplicity and tractability. This assumption does not vitiate our main findings
under the presence of employment externalities. However, different settings for labor markets might
alter these results. Recent insights about labor economics should be incorporated in order to examine
the robustness of our results. Numerical analyses under specific utility and production functions would
also be helpful to conduct such research and provide a clear relationship between the equilibria and
demonstrate the best response curve. The present study will be the analytical basis for such extensions
of this research.
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Appendix
A. Derivations of Equations (5) through (9)

The total differentiation of equation (2) leads to
d(p +t;) = fyx (K, L)dK; + fie (K;, L)dL;
_ fiere (Ko L) fr (K L) — [fier, (K;, L)1 dK, = A _ Uk
fro(Ki L) fu (Ko L)
where |J;| = fyxfiL — fi& > 0. Hence, we have
dk;  fu (K, Ly)

= <0. (AD)
d(p +t;) I/:1
The total differentiation of equation (1) yields
N
From this equation and (A1), we obtain equat_ion (5):
dKi giKi
dK; d :
—1( ) z 04:)—p:— dlp+t) ___Ptt <0.
d(p +t;) \ot; d(p+t) ot; 5 dK; 5 &K;
tdlp + t) Ip+t;
Using equations (2) and (A1) lead to
at; fu(Ki, Ly) 9t
Inserting equation (5) into the above equation generates equation (6):
dK; L SR
dp+t) ,,__ 1 ok 9K __ dk Td(p+t) _ ek 1*lp+t<0
Y. ak; S _dK, oy at;  d(p+t) o dK; pTi > '
Ydlp + 1) d(p+t;) Td(p +t;) ]P
Equations (3) and (6) yield equation (7):
&K;
aLi _dLl aK l,ul 121$1p+t
at, dK,ot, p+¢
%5
Similarly, equations (2), (3), and (A1) make equations (8) and (9), respectively:
dK; dK; &K &K
oK, dK; ap _ d(p+t;)dlp+t) prapty o
at; d(p +t; )at 5 dK; - 5 &K, ’
Yd(p +t;) Sp+is

EiliK; EJ'KJ'
ot; dK;ot; '

z:Sp+t

B. Derivations of equations (11) and (12)

The first-order partial derivative of the social welfare function inregion i with respectto t; is:

ou;, _ aL, ap

at, ot F)

12

oK,
=2 KfKK(KL,L) KfKL(Kl,L) +91< : +v(G)[K +t

‘6t]



sK
oL; ZF“p+t ap 0K;
—+9K—+v(G)[K +t; i 3¢ ]

= Wa_tl - K Z K 3
ip+t;
Inserting 0U;/dt; = 0 into above equation and after some calculations, we have
5 &K; 5 &K;
K. M_ —%_gﬁa_p M_E%_g Kop
Y A T T gk K, dt,  UiK; ot Ao
) pr+t,- pr+t (A2)
VA = JK, - dlogK;
84
Ki+ti 5 T+ 5Togt;
(a) 6 = 0. Using equation (A2), 8 =0, K, =K/N =nK =K, t; =t;,and ¢ =g,
N-1_wol, ,___wol
6 = N Kot - "TKOo
Vb = 1 4 0logK; - 1 4 0logk; -
dlogt; dlogt;
(b) 6 = n. Utilizing equation (5), (A2), 6 =n, K, =K/N=nK =K, t; = tj,and & =g,
w aLl w aLl
L Y TR 7
Vit = 1 4 01ogK; _1+610gKl-'
dlogt; dlogt;
C. Derivations of equations (13) through (16)
The partial derivative of the social Welfare function in region i with respect to G; is
Al [ OLi (KL) — K, fie (K; L) +9K6p]6t
aGi at fKK i fKL ir ot:1 a6,
_0dL; _dp| at; )
+Z w—— KfKK(KUL ) — Kifxo (K3 Ly ) +9K +v'(Gy).
| 0t at; at; aGl
J#L
From this equation, the first-order condition becomes
v'(Gy)
5K & K;
1 ati " at; |06, ,_Wat- iz SK 0t;|9G;’ (A3)
Z]p + t J#L Sp + t
(@ 6=0.Inserting 8 =0, K, =K/N=nK =K, t;=t;, and & =¢; into (A3), we obtain
equation (13). _ _
(b) 8 =n. Using equation (5), (A3), 6 =n, K; =K/N =nK =K, t; =t;,and ¢ =g,
TG)—kl )k, — i 2k eﬁaqa“ 2: oL | K+9Ka oy
V)= R A T Tl i T at;| 96;
J#L
_ [K dL; ] at; aL ot;
I AP T T T TR
]#l
From equation (4), we have
0K; () ot
1= L+t / 3
G, L. Tat, a6, (A4)

S
j ¢ - (AS)
at, aG; at, aG,

S#i
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Note that the subscripts have been dropped because of symmetry.

Equations (A4) and (AS5) lead to
0K;(t 0K;(t .
Ki(T) s l( ) (N _ 1)ti l( ) at;
o, Z %] _ () (A6)
. 0K;(7) KD+t 0K;(7) V=2t 0K;(7) at; 0/
{FTS NS Ty i"at, | \aG;
In (A6), the determinant of the coefficient matrix is
_| 0K; (1) 0K;(7) 0K;(7) 0K;(7) 0K;(7)
D= _Kl-(‘r) +t; a—ti] [Kj(r) + ¢ o, + (N - 2)¢; o, — (N - 1)titja—ti ot "
If D # 0, by Cramer’s rule, we obtain
at; 1 0K;(7) 0K;(7)
3G, - D [Kj(r) + ¢ o, + (N = 2)¢; o,
=D7'K [1 TR, ]
fK (K, L) '
and
at; D-1¢ 0Kj(r) | net
G, 7oy fu (K, L)

D. Proof of Proposition 1

Using (&, u, w,K, L, fi) = (&, 1, W, k, L, fx), equation (_1_7) becomes
[1 - w;—“] (1-n)
— I+ K _
P() = v'(tk) O
14—
fx

By the assumption 2, the function P is monotonically decreasing in t (P'(t) < 0) for
—fx
tel0,———|
( "(1—-n)&

Furthermore, we have ltilrgn P(t) = o0 and

P( —fi _>=v'< ~fick _)— lim —
(1 —-n)é (1-n)é ”(1_—};11()2 1+ (1 —_n)st

Therefore, there exists a unique value of t* satisfying equation (17). Similarly, we have Q'(t) < 0,

Jlim Q(t) = oo, and

;%Q(t) = —0o,
where __
1— it (1-n) _F
Q(t) =v'(tk) — [ fK]g_t =0fort € (0,@)
1+% ¢
fx

Thus, the unique value of t* exists to solve Q(t) = 0.
We now move to show t* > t* and G* > G*. Taking the difference between equations (17) and

(18) yields
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_&u
1-w WK ) I [1_WfK(K,L)](1‘”)
(1 —n)et 14 et
(K, D) fk (K, L)
&t
sz(K,L)[ o) L

1+ (;K (K7,1)Lg)t] 1+ rce ol

Equations (17) and (18) with (A7) lead to v'(G*) < v'(G™*). By the concavity of v, G* > G* holds.
Equation (4) with G* > G* yields G* = t"K > t*K = G*. Hence, we arrive at t* > t*.

T-MCPF — G-MCPF =

1+
(AT)

<0.

E. Proof of Proposition 2

Equations (17) and (18) provide

[1_Wf ({;?L)] 1-n) (W,u+t)(1 n)e
kK,

= _ fx(K, L)
T-MCPF—1= 14+ (1 —n)et —l=- i+ (1K et (AB)
fK(KlL) fK(K'L)
L Wu+d—n)e  net
1- 1-mn)
G-MCPF -1 = [ fK(K L)] _1=_ fx(K,L) fK(K L) (A9)
D L 5D

From equations (A8) and (A9), there are a few possible cases. First, we consider when MCPFs are
less than unity. Then, we have
(wu+t)(1 —n)e
wu+t)(1—n)e net
+ > 0= G-MCPF < 1.
fx (K, L) fe(K,L)

> 0= T-MCPF <1,

This is true if

(wu +t)(1 —n)e - net
fK(KtL) B fK(KrL)
Note that the right side of the inequality mentioned above is positive. Under this condition, using
Proposition 1, we obtain t* > t* > t°. By the concavity of v, U* < U* < U° holds. These results
show result (iii) in Proposition 2.
Next, we have

(wu +t)(1 —n)e <0ont (wu+t)(1 —n)e N net <0
fK(KrL) fK(KlL) fK(KIL)
Under the above condition, equations (A8) and (A9) lead to
G-MCPF > T-MCPF = 1.
Then, we have t° > t* > t* and U° = U* > U*. Result (i) holds.
The last case is

(wu+t)(1 —n)e (wu+t)(1 —n)e net
>0,n+ + < 0 = T-MCPF < 1 < G-MCPF.
fK(K:L) fK(KlL) fK(KIL)

This means that t* > t° > t* and U° > max(U*, U*). Therefore, result (ii) was proven.
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F. Proof of Proposition 3

In a similar manner to the proof of Proposition 1, R'(t) < 0, ltilr{)lR (t) = o0, and
lin} R(t) = —
tT—(l—rll{)E
where
_ (1 n)él
v ~fr
1(+1, K
= — =0forte|0,———|.
R(t) v(tk) 1+(1 _n) = 0 for ( '(1—n)e_>

K
Hence, we obtain the unique value of t* from the solution of R(t) = 0. We now introduce the

following function S:

_(1-n)ép + nét

1—w
S@) = v'(tk) — ng_t Ik _y,
1+Z
fx
We have ltilr(r)lS(t) = oo,
_(1- n)e,u nét] €
1+ 1— e TS
S’(t) — 17”]; fK [ fK] [ - fK fK ]f
g
(1+ fK)
(1-n)(wu+1t)
— ‘U”E _ - (fK>
g
(1+ fK)
Note that G-MCPF satisfies
1—w (1 n)s,u net (wu+t)(1 —n)e
G-MCPF — 1 = YR, L) fK(K L) 1=_ fK(K;S? =X "
R D Y RED

S wu+tZ0.
Three cases should be considered: (i) wu +t > 0.Itleadsto S'(t) < 0 and

(1- n)eu nét &t
wpu+t>0=>21-w——m+—>1+ —>O
fx fK fx
The domain of S is given as
0<t< _—fK
3
Then, we obtain
lim S(t) = —

These properties of S(t) show that S(t) hasa unique value of t* such that § (t) =0.
(ii) wu + t = 0. Equation (20) becomes v’(tk) = 1. By the monotonicity and continuity of v’,
the unique solution is derived as

v'71(1
tr = _( )
k
(iii) wu +t < 0. We have
_ (A —n)éax nét &t
wu+t<0=>1-w——m——+—<1+—=
fx fx fx

The domain of S(t) is
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T:&pe(aigfy-wﬁiiiib}

Taking this result into account, we obtain lim S(t) = lim v"(tE) < 0, where
1—n)e
sz—;&l— L_Jﬁ]
fx
Therefore, there exists at least one root of S(t) = 0. To ensure the uniqueness of the root, we need
to impose

-0 (£)

k— <0.

n

If wiz + t is sufficiently large, a unique value of t* such that S(t*) = 0.
Equations (19) and (18) yield
_ (1 (I-—n)eu 1—w (1 - n)e,u net

rCPR — G-mopF o TD TV D PR D
1+ w 1+——
f (K, L) fK(K L)
_ (1 —n)net
(W + t) T
=_ = n)gt[f x (K, L)]St S0ewu+t=0. (All)
[+ Swn [ rE)
G. Proof of Proposition 4
From equation (19), we have
1—w (} ( n)f)# (Wu}r E)(l )—n)e
K,L K, L _
T-MCPF — 1 = 1+(1’<n)gt —1=- 1+’<(1_n)gt Z0ewu+t20.  (Al2)
fK(K'L) fK(KIL)

Equations (A10) and (A12) derive G-MCPF 2 T-MCPF 21 & wu +t 2 0.
(i) wu +t > 0. Then, G-MCPF > T-MCPF > 1 holds. By the concavity of v, we obtain G° >
G* > G*. Equation (4) and K; = k leadto t° > t* > t*. Furthermore, it shows U° > U* > U*.
(i) wu +t < 0. It shows G-MCPF < T-MCPF < 1. Then, by the similar way to derive the results
in the case (i), we obtain G° < G* < G*, t° <t* <t*,and U* < U* < U°.

17



References

Akai N., H. Ogawa and Y. Ogawa (2011), Endogenous choice on tax instruments in a tax competition
model: unit tax versus ad valorem tax, International Tax and Public Finance, 18 (5), 495-506.

Aronsson, T. and S. Wehke (2008), Public goods, unemployment and policy coordination, Regional
Science and Urban Economics, 38 (3), 285-298.

Bayindir-Upmann, T. (1998), Two games of interjurisdictional competition when local governments
provide industrial public goods, International Tax and Public Finance, 5 (4), 471-487.

Bayindir-Upmann, T. and A. Ziad (2005), Existence of equilibria in a basic tax-competition model,
Regional Science and Urban Economics, 35 (1), 1-22.

Bénassy-Quéré. A., N. Gobalraja and A. Trannoy (2007), Tax and public input competition, Economic
Policy, 22, 385-430.

Bettendorf, L., Horst, A.V.D., and R.A. De Mooij (2009), Corporate tax policy and unemployment in
Europe: an applied general equilibrium analysis, World Economy, 32 (9), 1319-1347.

Devereux, M.P. and S. Loretz (2013), What do we know about corporate tax competition?, National
Tax Journal, 66 (3), 745-774.

Eichner, T. and T. Upmann (2012), Labor markets and capital tax competition, International Tax and
Public Finance, 19 (2), 203-215.

Exbrayat, N., Gaigné, C., and S. Riou (2012), The effects of labour unions on international capital tax
competition, Canadian Journal of Economics, 45 (4), 1480-1503.

Feld, L. and G. Kirchgassner (2002), The impact of corporate and personal income taxes on the
location of firms and on employment: some panel evidence for the Swiss cantons, Journal of Public
Economics, 87 (1), 129-155.

Feldmann, H. (2011), The unemployment puzzle of corporate taxation, Public Finance Review, 39 (6),
743-769.

Felix, R.A. (2009), Do state corporate income taxes reduce wages? Economic Review, Federal Reserve
Bank of Kansas City, 94 (2), 77-102.

Harden, J.W. and W.H. Hoyt (2003), Do states choose their mix of taxes to minimize employment
losses? National Tax Journal, 56 (1), 7-26.

Hauptmeier S., F. Mittermaier and J. Rincke (2012), Fiscal competition over taxes and public inputs
Regional Science and Urban Economics, 42 (3), 407-419.

Hindriks, J. (1999), The consequences of labour mobility for redistribution: tax vs. transfer
competition, Journal of Public Economics, 74 (2), 215-234.

Hoyt, W.H. (1993), Tax Competition, Nash Equilibria, and Residential Mobility, Journal of Urban
Economics, 34 (3), 358-379.

Keen, M. and K. A. Konrad (2013), “The Theory of International Tax Competition and Coordination”,
In: A. J. Auerbach, R. Chetty, M. Feldstein, and E. Saez (Eds.), Handbook of Public Economics, 5,
North Holland.

Kikuchi, Y. and T. Tamai (2019), Tax competition, unemployment, and intergovernmental transfers,
International Tax and Public Finance, 26 (4), 899-918.

Koethenbiierger, M. (2011a), How do local governments decide on public policy in fiscal federalism?
Tax vs. expenditure optimization, Journal of Public Economics, 95 (11-12), 1516-1522.

Koethenbiierger, M. (2011b), Competition for migrants in a federation: tax or transfer competition?,
Journal of Urban Economics, 80, 110-118.

Laussel, D. and M, Le Breton (1998), Existence of Nash equilibria in fiscal competition models,
Regional Science and Urban Economics, 28 (3), 283-296.

Lockwood, B. (2004), Competition in unit vs. ad valorem taxes, International Tax and Public Finance,
11 (6), 763-772.

Ogawa, H., Sato, Y., and T. Tamai (2006), A note on unemployment and capital tax competition.
Journal of Urban Economics, 60 (2), 350-356.

Petchey, J. D. and P. Shapiro (2009), Equilibrium in fiscal competition games from the point of view
of the dual, Regional Science and Urban Economics, 39 (1), 97-108.

Revelli, F. (2015), “Geografiscal federalism”, In: E. Ahmad and G. Brosio (Eds.), Handbook of
Multilevel Finance, Edward Elgar Publishing.

18



Rota-Graziosi, G. (2019), The supermodularity of the tax competition game, Journal of Mathematical
Economics, 83 (C), 25-35.

Sato, Y. (2009), Capital tax competition and search unemployment, Papers in Regional Science, 88
(4), 749-764.

Taugourdeau, E. and A. Zaid (2011), On the existence of Nash equilibria in an asymmetric tax
competition game, Regional Science and Urban Economics, 41 (5), 439-445.

Wildasin, D.E. (1988), Nash equilibria in models of fiscal competition, Journal of Public Economics,
35 (2), 229-240.

Wildasin, D.E. (1991), Some rudimetary ‘duopolity’ theory, Regional Science and Urban Economics,
21 (3), 393-421.

Wilson, J. D. (1986), A theory of inter-regional tax competition, Journal of Urban Economics, 19 (3),
296-315.

Yellen, J.L. (1984), Efficiency wage models of unemployment, American Economic Review, 74 (2),
200-205.

Zirgulis, A. and T. Sarapovas (2017), Impact of corporate taxation on unemployment, Journal of
Business Economics and Management, 18 (3), 412-426.

Zodrow, G.R. (2010), Capital mobility and capital tax competition, National Tax Journal, 63 (4), 865—
902.

Zodrow, G.R. and P. Mieszkowski (1986), Pigou, Tiebout, property taxation, and the underprovision
of local public goods, Journal of Urban Economics, 19 (3), 356-370.

19



Figures
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Figure 1. T-equilibrium and G-equilibrium
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Figure 2. T-equilibrium and G-equilibrium in the case (b)-(ii)
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