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Abstract
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the original results of Zodrow and Mieszkowski (1986) are not preserved in the presence of
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1 Introduction

Recently Ogawa et al. (2006), hereafter OST, analyze capital tax competition within
the basic model of Zodrow and Mieszkowski (1986), hereafter ZM, in the presence
of unemployment. Using a fixed-wage model OST derive the following results: (i)
when head taxes on immobile residents are available, the optimal capital tax rate is
generically not zero, and (ii) when restrictions are imposed on head taxes, capital
tax competition may result in overprovision of public goods. In addition, OST point
out that increases in the capital tax rate affect employment, which is the driving
force for the above mentioned results. Clearly, employment effects are absent in ZM,
who consider a locally fixed factor which can be interpreted as land or labor. To
sum up, OST find that the results of ZM are not preserved when introducing labor

market imperfections.

Since OST use a fixed-wage approach it is important to scrutinize the robust-
ness of their results with respect to modifications of the institutional setting on
the labor market. OST write in their concluding remarks: ”Alternative models,
such as the unemployment models of efficiency wage, trade union, and job research,
can be presented. However, these extensions will show that, even though we allow
for several types of labor market imperfections, the propositions in the paper are

preserved.”

The present paper challenges this view. To this end we use the ZM model
and introduce unemployment in a general fashion. Residents either are employed
and receive wage income, or they are unemployed and enjoy full leisure time. The
wage rate and the employment level are determined on the labor market, which in
order to achieve at greatest generality is left unspecified. In this framework, the
labor market may be distorted, driving a wedge between marginal productivity of
labor and the reservation wage rate, which reflects the social opportunity cost of
labor. It is shown that the capital tax rate is used to internalize the distortion on
the labor market and, in this way, indirectly does the job of a labor tax. However,
for some institutional settings of the labor market, this distortion may be absent,
e.g. if employment is chosen such that the marginal productivity of labor is equal
to the reservation wage rate. In this case we get the original results of ZM: (i)
the optimal capital tax rate is zero when head taxes are available, (ii) capital tax

competition results in an underprovision of public goods when governments are



restricted from using head taxes. More specifically, we prove that the labor-market
effect vanishes in the capital-tax formula if the wage rate and the employment level
are negotiated according to some efficient solution concept, that is, if the outcome
lies on the (vertical) Pareto curve. Examples include the Nash bargaining solution
(Nash 1950), the Kalai-Smorodinsky solution (Kalai and Smorodinsky 1975), the
egalitarian solution (Kalai 1977) and the equal loss solution (Chun 1988).

2 Capital tax competition

Consider n identical jurisdictions. In each jurisdiction, whose economy is small
relative to the rest of the world, a representative consumer is endowed with capital
k, and with t units of time. Capital is perfectly mobile, while labor is assumed to

be immobile. The consumer’s preferences are represented by the utility function®
u=U(z, f,9) =z +U(f) + V(). (1)

Equation (1) presupposes that the consumer derives utility from private consump-
tion, z, from public-good consumption, g, and from leisure time, f. The sub-utility

functions U and V' are increasing and strictly concave in their arguments.

We normalize the mass of consumers to unity and distinguish two types of
consumers: employed workers and unemployed workers. Both types of consumers
inelastically supply £ units of labor, but only employed workers have the luck to
get a job. For institutional reasons, consumers can only obtain full employment
contracts so that they are either unemployed with leisure time f = ¢, or have a full-
time job with leisure time f =¢ — £. Accordingly, an employed worker receives the
wage rate w, whereas each unemployed worker does not receive any labor income.
Households are only willing to give up leisure if w + U(t — £) > U(t). Setting
U(t—0)=0,U(t) =@ and 7 = 1, consumers are indifferent between working and
being unemployed at the reservation wage rate w = 4. Next to labor consumers
have additional sources of income. They receive part of their income in the form of
untaxed dividends paid out of firms’ profits, 7, (to be specified below) and in the

form of capital income. With this information the budget constraints and the utility

1Upper case letters denote functions and subscripts attached to them indicate first partial

derivatives.



of the employed (e) and unemployed (u) workers are given by

. T+w+rk—h if j=1,
W= ] ’ 2)
T+rk—h if j=u,

; I +V(9) if j=e, 3
u =
+u+Vig) if j=u,

where h denotes a head tax, and r the net return of capital.

In each jurisdiction firms use capital, k£, and labor, £, to produce their output,
y, according to the increasing and strictly concave production function y = F(k, £).
The price-taking firms face an output price equal to one, the wage rate w, the net
return of capital r and the (source-based) tax on capital 7. Then profits are given
by

7 =1k, 6,w) = F(k, €) — wl — (r + 7)k.

Irrespective of the institutional setting of the labor market, we assume that firms

equate the marginal productivity of capital to its cost
Fy(k,0) =r+T. (4)

Eq. (4) and the labor market mechanism, which for the purpose of generality is
not specified here, determine the equilibrium values of capital, employment and the

wage rate as function of the capital tax rate
k=K(r), £=L(r) and w=W(r). (5)

We assume that investments are decreasing in the capital tax rate while the signs
of the derivatives L, and W, are left open. Since head taxes are non-distortionary,

varying h does not affect capital, employment and the wage rate.

Output can be transformed one-to-one into private consumption or into public
consumption. The jurisdictional government finances the provision of the public
good by means of the revenues from the head tax and the capital tax. Then the

fiscal budget constraint reads as

Tk+h=g. (6)



The jurisdictional government takes the net return of capital as given but realizes
that the equilibrium variables depend on the capital tax rate according to eq. (5).

It applies the utilitarian welfare function

U(, ¢ 9) + (1= OU(", f*, 9), (7)

where £ and 1 — /¢ are the shares of employed and unemployed workers, respectively.

Inserting egs. (1)—(3), (5), (6) in (7) the welfare function can be written as
Q(r,h) =1 = L("))i+rk—h+F(K(1),L(T)) — (r + 7)K(7) + V(K(7) + h).

Maximizing 2 with respect to A and 7 yields the first-order conditions

Qh = ‘/;]—1:0, (8&)
Q = (Fy—a)L;,+[Fy—(r+7)|K, - K+ (K+7K,;)V,=0. (8b)
—_———
=0, from (4)

If head taxes are available the government can implement the efficient allocation of
public goods, which is characterized by the well-known Samuelson rule V, =1 (see

eq. (8a)). Then rearranging eq. (8b) yields the optimal capital tax rate

S (Fe ;{f)LT 9)

From eq. (9) we infer

Proposition 1. Suppose that jurisdictional governments can use a head tar on
immobile residents. Then they choose a zero capital taz rate if and only if (i) Fy = u
or (i1) L, = 0.

The optimal capital tax rate is used to reduce the distortion on the labor market.
This distortion is reflected by the net marginal product of labor Fy — u, i.e. the
difference between the marginal product of labor and the reservation wage rate
(social opportunity costs of labor). If F; # 4 and the capital tax rate has employment
effects (L, # 0), then the optimal capital tax rate is non-zero. E.g. suppose L, < 0
and Fy > 1, then the employment level is inefficiently low, i.e. below the competitive
level /¢, defined by F; = w = 14, and capital is subsidized to attract more capital
in order to promote employment. The capital tax thus plays the role of an indirect

labor tax which is absent in this framework.



Proposition 1 reproduces the ZM results where employment effects of the tax
rate are absent (L, = 0) and, at the same time, extends their results to a perfectly
competitive labor market. However, as will be shown below, there exist other insti-
tutional settings of the labor market, different from perfect competition, at which
F, = u. Proposition 1 is also in accordance with OST who do not consider leisure
and hence assume that the reservation wage is equal to zero. Hence, for F; > 4 =0

they get that the capital tax rate is zero if and only if L, = 0.

Next, we assume that head taxes are not at the governments’ disposal. Rear-
ranging eq. (8b) then yields
1 —
va _ 1-— E(FZT_ ’LL)LT
1+ 2 K;

(10)

Eq. (10) represents the allocation rule for the local public good when it is exclusively
financed by a distorting capital tax rate, and may be viewed as a generalization
of ZM’s public-good provision formula (eq. (8) therein). The second term of the
denominator shows the capital tax rate effects on investments, while the second term
of the numerator captures the capital tax rate effects on labor market distortions.
Any increase in the capital tax rate induces capital to flight out of the jurisdiction.
Throughout the rest of the paper we follow ZM and assume that governments act
on the left-side of the Laffer curve, formally 1 + > K > 0.2 Then eq. (10) provides

the following information

V,51 < 7K, Z—(F,—a)L,. (11)

VIA
AV

Recall that K, < 0 by assumption. In view of condition (11) we get V, > 1 and
hence the original ZM underprovision result, if either the capital tax rate has no
impact on employment (L, = 0), or if F;, = @ holds in the labor market equilibrium,
that is if £ = ¢¢, is satisfied. Clearly, according to condition (11) there are further
constellations which are sufficient for underprovision. In contrast, overprovision of
local public goods may only emerge, if (F, — @)L, > 0, that is, if the marginal
productivity of labor is greater [smaller| than the wage rate and an increase in the

capital tax rate fosters [hampers| employment. Our findings are summarized in

Proposition 2. Suppose that jurisdictional governments are restricted from using

a head taz.

2Note, that this constitutes a necessary condition for the optimality of the tax rate and thus

for an equilibrium.



(a) Then the capital tax rate is inefficiently low and local public goods are under-
provided if (i) Fy = u or (ii) L, = 0.

(b) A necessary condition for inefficiently high capital taz rates and the overpro-

vision of public goods is (Fy —u)L, > 0.

3 Labor market scenarios

A variety of different, plausible labor market institutions has been applied in the
public economics literature, e.g. the monopolistic union (Richter and Schneider
2001), the right-to manage approach (Fuest and Huber 1999, Aronsson and Wehke
2008) in the context of optimal taxation of small economies, efficient Nash bargains
(Bayindir-Upmann and Raith 2003, 2005) in the analysis of environmental tax re-
forms. Since the results of the capital tax competition hinge upon (F,—u)L,, we now

take a closer look at this term for these institutional settings of the labor market.

w

v
~

Figure 1: Different labor market scenarios

Figure 1 illustrates different labor market scenarios. Fj; represents the labor-
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demand curve, L* the labor-supply curve and C the contract curve.®> The intersec-
tion of the labor demand curve and the labor supply curve at point C = (£¢, w)
determines the equilibrium of a perfectly competitive labor market. For the right-to-
manage approach the equilibrium is at point R, and for the monopoly union the equi-
librium is at point M, both of which lie on the labor demand curve. In comparison
to the right-to-manage equilibrium, the monopoly union equilibrium is characterized
by a higher wage rate but also by a lower employment level (w™ > w®, (M < (&),

At these equilibria the net marginal productivity of labor is positive (F; — @ > 0).

Any efficient bargaining outcome, however, lies on the contract curve, and
thus leads to an employment level equal to ¢¢ and satisfies F;, = u. This holds
in particular for the frequently applied Nash solution (McDonald and Solow 1981,
Creedy and McDonald 1991),* the equilibrium outcome of which is depicted in

Figure 1 as N. Hence we conclude®

Proposition 3. If the wage rate and the employment are determined by efficient

bargains on the labor market, the ZM results are preserved.

Given the quasi-linear specification of the utility function (1), we are not aware
of any labor market scenario at which F} < 4, i.e. for which ¢ > ¢¢ holds. Hence, if
the comparative statics of the labor market equilibrium yields L, < 0, then there is
no scope for overprovision of public goods (Proposition 2(a)). To put it differently,
provided that F, > @ at an equilibrium of the labor market, a necessary condition
for overprovision is that employment benefits from the tax-induced capital flight,
i.e. L, > 0. But this condition to be fulfilled should be considered as an exception

rather than as the rule.

4 Concluding remarks

The present paper aims at answering the question whether or not, and if so under

which conditions, the results of ZM are preserved in the presence of unemployment.

3Note that for the quasi-linear specification of the utility function (1) the latter is vertical at
c.
4Other well known efficient bargaining solutions are the Kalai-Smorodinsky solution (Kalai and

Smorodinsky 1975), the egalitarian solution (Kalai 1977) or the equal loss solution (Chun 1988).
5A formal proof of Proposition 3 for Nash bargains can be found in the Appendix.



To this end, we elaborate a generalized ZM framework which accommodates for any
arbitrary labor market model, and show how the original ZM public-good provision
formula (eq. (8) therein) may be generalized. While OST point out that this tax
formula is not preserved in a fixed-wage labor market model, we show that the ZM
formula continues to hold for any efficient labor market model. Closer inspection
shows that in OST’s fixed-wage approach the reservation wage is zero and hence the
marginal productivity of labor exceeds the reservation wage. This is consistent with
our result: Whenever labor differs from its competitive level and capital taxation
causes employment effects, the public-good provision formula of ZM must be mod-
ified. This is in particular true for the right-to-manage model and the monopoly
union. In contrast, if at some equilibrium of the labor market the marginal produc-
tivity of labor equals the reservation wage, which in our framework holds for any
efficient bargaining solution, then the ZM formula and hence their economic results

are strictly preserved.

It is worth mentioning that both our and OST’s results depend on the quasi-
linear specification of the utility function. Allowing for more general utility functions
the head tax and the capital tax rate cause distributional effects between employed
and unemployed workers. However, since ZM who deal with a representative res-
ident also abstract from distributional effects, our (and OST’s) approach is fully
in the spirit of ZM. Finally, incorporating distributional effects requires a modifi-
cation of the Samuelson rule for the provision of public goods, even if head taxes
were available. Nevertheless, augmenting our generalized tax competition model
with involuntary unemployment by distributional considerations may constitute an

interesting issue for future research.

Appendix

Proof of Proposition 3: At efficient Nash bargains the negotiations on the wage
rate and employment take place simultaneously. On the supply side of the labor
market there is an (encompassing) labor union which acts on behalf of all laborer’s
interests. On the demand side, the firms’ interests are represented by an employers’
association. While an employed worker obtains the wage rate w, an unemployed

worker enjoys leisure time. When the labor union maximizes the sum of its members’



utility its objective function may be written as®
U(w, l) = 4w+ (1 — ¢)a. (12)

The employers’ association aims to maximize the firms’ profits. Applying the (asym-
metric) Nash solution, the outcome of the bargaining process is obtained as the

maximand of the Nash product:
U(w, £)* - TI(k, £, w) H, (13)

where p € [0,1]. The bargaining parties take into account that once they have
agreed on some tuple (w, L) firms subsequently choose capital according to eq. (4),
which determines the capital demand function k¥ = (¢, 7). Then maximizing (13)

subject to k = (¢, T) yields the first-order conditions

w—1u w— Fy(k, )’ (14a)
w = ,uF(k’E) = (r 7k + (1 — p)Fy(k,0). (14b)

14
Eq. (14a) constitutes the Pareto curve which is the set of all employment-wage
combinations such that both parties’ indifference curves are tangent to each other.
Eq. (14b) is the Nash curve and determines the bargained wage as the weighted
average of the average and marginal productivity of labor, net of the cost of other

factors. From eq. (14a) we immediately infer F; = u. [ |
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