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1. Introduction

The nature and consequences of fiscal competition and tax competition in
particular have been the subject of heated discussions in the last decade.
Whereas most theoretical contributions have dealt with normative issues such
as the question of whether competition between governments is efficient (see
Wellisch, 2000, for an overview), the empirical literature has dealt with the
question of whether in fact competition can be identified in the actual taxa-
tion or expenditure decisions of public authorities (for an overview, see
Devereux, 1995; Schulze and Ursprung, 1999). As national tax systems show
a huge degree of complexity, it is hard to study tax competition at an inter-
national level. However, most federations allow for some fiscal autonomy
at the local level and thus offer a rich experience with provision of public
goods and taxation in the presence of mobility. Furthermore, local differ-
ences in taxation are often restricted to differences in a few parameters. Con-
sequently, many studies are concerned with fiscal policy in federal states and
show that jurisdictions are involved in tax competition or mimicking
neighbors’ tax burdens (e.g., Ladd, 1992; Seitz, 1994, 1995; Kirchgéssner
and Pommerehne, 1996). There is also evidence for spatial effects in expen-
diture decisions (e.g., Case, Rosen and Hines, 1993; Seitz, 1994, 1995, Saa-
vedra, 1999). Furthermore, some studies show that voters and thus politi-
cians compare policies at neighboring locations (see Besley and Case, 1995;
Ashworth and Heyndels, 1997).

Despite evidence of tax competition, observed local tax rates display
marked differences between locations. In particular, large cities in the US
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tend to set relatively high tax rates (e.g., Hoyt, 1992). Besides more conven-
tional explanations such as urban characteristics affecting demand or costs
of public goods, Epple and Zelenitz (1981) and Hoyt (1992) argue that mar-
ket power of larger jurisdictions might explain the urban tax premium. This
hypothesis is of particular importance as it sheds doubts on the efficiency of
mobile capital to constrain the taxing power of governments. Therefore, the
analysis in this paper takes into account asymmetries between jurisdictions
and presents empirical evidence on the long-term distribution of tax rates.

The theoretical model presented in this paper shows how the local tax rates
of a capital income tax are determined in the presence of both public con-
sumption goods and public inputs. The latter is of importance because local
taxation may contain elements of benefit taxation. The analysis deals with
two fiscal choices rather than one, by assuming that local jurisdictions de-
termine the tax rate as well as the expenditure structure, i.e. the share of pub-
lic consumption in total expenditures. In order to provide explanations for
tax rate differences we deal with asymmetric jurisdictions which differ in
their endowment with immobile factors following Bucovetsky (1991) and
Wilson (1991). The analysis also allows for different government objectives
including income maximization of residents and revenue maximization, since
consequences of tax competition are dependent on the behavioral assump-
tion with respect to public autherities (e.g, Edwards and Keen,1996; Hange
and Wellisch, 1999).

The implications concerning the differences in local tax rates are con-
fronted empirically with the case of local business taxation (Gewerbesteuer)
in Germany. This case is of particular interest since it is the most important
element of decentralized taxing autonomy in Germany and the collection
rates (Hebesdtze) show a significant cross-sectional variation. Taking into
account possible competition effects between neighboring jurisdictions and
jurisdictions with the same position in the central place hierarchy tax rates
are found to be positively related to the population size of the communities
and the share of local welfare recipients.

The article proceeds as follows: the theoretical model laid out in the fol-
lowing section describes the determination of local tax rates in capital in-
come taxation. Thereafter, an empirical investigation is presented, which
analyzes observed local differences of the rates of business taxation in Ger-
many and finally, the results are summarized.

2. A Model of Local Fiscal Choices

As is standard in simple models of tax competition, two factors are dis-
tinguished with respect to their mobility: the one referred to as capital is as-
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sumed mobile, the other, termed labor, immobile. The local council decides
upon the amount of public consumption C and of the supply of a public in-
put G both financed by a tax rate ¢ on local capital income Y. This yields
the budget constraint

C+G=tYg(G, t;r, L)

When deciding about the tax rate and the expenditure structure of the bud-
get, the council thus faces the problem that its tax base is affected by its pol-
icy. It is increased by the supply of public inputs but decreased by the local
tax rate. In addition, the tax base is determined by further determinants, which
cannot be set by the local council. For the purpose of the current study we
will focus on the effects of the size of the community under consideration in
terms of the supply of the immobile factor L as well as on the effects of the
fiscal choices of competing governmental bodies affecting the rental rate of
capital ». By making use of a Nash assumption, the analysis is separated and
first the optimal choice of fiscal instruments of the considered community
is derived, conditional on the fiscal choices of others. Afterwards, the im-
pact of variations in the given conditions is derived by means of compara-
tive static analysis.

Given its budget constraint, the council is supposed to maximize an ob-
jective function having as arguments public consumption and the income of
local labor. This reflects the assumption that the council understands the im-
pact its policy has on labor income. Two channels of influence can be dis-
tinguished. Firstly, the supply of public inputs has direct effects on labor pro-
ductivity. And, secondly, there are indirect effects of public inputs and the
local tax rate on the amount of capital invested locally. Formally, the deci-
sion problem of the local council is to maximize

v= V[Cv YL(G$ t; rvL)]

by choosing the tax rate and the composition of the budget in public con-
sumption and public inputs. By subsuming the whole policy process behind
an unanimous local council the preferences hide the decision process (see,
e.g., Inman, 1989). However, since the tax policy under consideration is only
concerned with taxing business, this neglect is possibly of minor importance.
The objective function is quite general in the sense that it encompasses a va-
riety of different assumptions about the local council. By embedding the re-
lationship between local capital income taxation and the public input provi-
sion into this general target function, the analysis extends to cases where lo-
cal councils use the distorting capital income tax to finance spending on gen-
eral public expenditures. This is especially important in the case of Germany,
where local autonomy in taxation is mainly confined to the business tax. A
specific normative interpretation would be to assume that the true social value



366 Thiess Biittner

of public consumption is zero, thus constituting “wasteful expenditures” (cf.
Edwards and Keen, 1996). In fact, our setting is analogous: where Edwards
and Keen contrast wasteful public expenditures with utility increasing pub-
lic goods, our setting could be regarded as contrasting them with productiv-
ity increasing public inputs. However, as our concern is to derive a positive
model of the choice of the business tax rate, the assessment of public con-
sumption can be left open.

In order to simplify the derivation of the central implications the analysis
makes use of log-linear technology. For reasons of simplicity the target func-
tion is maximized with respect to the tax rate and explicitly to the share of
public consumption in total expenditures, which leads to the unconstrained
maximization problem’

(n max V= s"t"Y(s,t;r, L)
.y

where s denotes the share of public consumption in total expenditure and v
is the relative weight of public consumption in the target function. The first-
order conditions are

@ vi==Lrey )0,
_av

3 Vi=SL=Tw+er)t0,

os

where gy,, €y, denote the elasticities of income with respect to the tax rate
and to the share of public inputs. The preference parameter v describes the
policy of the local council: at v= 0 the council maximizes local income, and
at the other extreme where v = 1, the council maximizes the tax revenues.
To obtain more substantial results we need to explore the properties of the
solution by deriving the two income elasticities from the underlying produc-
tion technology and the regional allocation of capital.

2.1. Local Production

The impact of public inputs on local production is specified by introduc-
ing a shift-term into the production function capturing the location specific

! In the objective function public consumption C and public inputs G are replaced by
C=stYp(s,t;r,L), G=(1-s5)tYg(s,t;r L).
With constant weights the target function can thus be expressed as
[stYe(s, 6 r, D) [YL (s, 6, D]

As production technology is assumed log linear, the factor incomes are equal up to a con-
stant fraction, and it is equivalent to maximizing the above expression.
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total factor productivity. It is formulated as a function of local public inputs
G and their total usage captured by the amount of the mobile factor, capital,
installed locally

(4) Y=[(1-s)taYP (kLYY k*L, 0<y<fB, a>y,
G

where « is the share of capital in local income, k denotes the capital inten-
sity, L denotes local labor supply, 3 determines the productivity impact of
public inputs and y determines the degree of rivalry in their use. The posi-
tive impact of public inputs is formulated analogous to the treatment of ex-
ternal scale economies as used, for instance, by Helpman (1984) and Hen-
derson (1985). Following Matsumoto (1998) this specification may be re-
ferred to as a factor augmenting public input. In order to allow for crowding
effects in the usage of public inputs we assume that there is a non-positive
effect of the total stock of capital on total factor productivity (cf. Sinn, 1997).
Only if public inputs are purely nonrival is the impact zero y = 0. The other
extreme is the case where only the intensity of expenditures relative to the
amount of installed capital has an effect on productivity y = f3. In this case,
the goods locally supplied are rival, such as private goods?. In order to
exclude cases where the crowding externality more than offsets the produc-
tivity effects of capital it seems reasonable to require o > y. Otherwise, a
higher capital intensity would translate into lower labor productivity and
there would be no incentive for the local council to attract capital even when
it is concerned solely with raising local labor income.

In order to close the model we need to derive the local capital supply. As
is standard in the literature, this is done by holding constant the total supply
of capital but introducing an opportunity location for investment (cf., e.g.,
Bucovetsky, 1991; Wilson, 1991). In equilibrium we can require that the af-
ter tax rate of return to capital r is equalized across locations. Indexing the
variables with the region, assuming gross returns equal the value of the mar-
ginal product of capital, this yields
&) n=n,

(6) n=a(l-1)[(1-s) %P LY k27T i=12

(7 I=k L +ky Ly,
where total labor supply and total capital supply are set equal to unity.

Indexing the variables in the income equation (4) with the region and tak-
ing into account the interregional equilibrium on the capital market (5, 6, 7),

2 Sinn (1997) emphasized that an ideal public sector will focus on the case of inputs
with only some degree of rivalry.
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we can derive the elasticity of local income with respect to the tax rate and
the share of public consumption

(8) e;‘,=lf3/3+(lf”ﬁ_lfr)§-l(1+n,-)-1,

S+t a+x)™,
l—S,‘

9 E;’.s =_fo_/3

where

and »x; denotes region i’s capital stock relative to region j. This capital ratio
is, of course, endogenous:

: 1
1-8 B B T—a-B+7
10wkl (1_,,.) [1;-] (r_] R

J

where A; denotes the labor supply in region i relative to region j. According
to the first-order conditions (2) and (3) the council in region i sets the tax
rate ¢; and the share of spending on public consumption s; so that both elas-
ticities just equal — v;. From equation (8) it can be seen that this condition
miglhit be fulfilled for #; > f3, if the productivity of public inputs is not too
large?

l1-(a-p>pB =E&E>0.

The condition requires that the diminishing returns caused by holding the lo-
cal factor constant outweigh the returns from public spending, where capi-
tal productivity is corrected for the crowding effects. The consequence is
that the inter-regional allocation of the local factor predetermines the loca-
tional equilibrium in the sense that a higher share of the immobile factor is

3 With this condition also the second-order condition is fulfilled irrespective of the
value of »x;. A higher tax rate has a direct effect on the elasticity and an indirect effect via
the capital share. The direct effect is:

¢}
a:" =-(1-1)2 &2 A+x)",
which is negative only under the above condition. The indirect effect is
as;’,l axi
Bk,- at,' ’

which is unambiguously negative since the first term is positive whereas the second is
negative, as can be seen from equations (8) and (10).
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related ceteris paribus with a higher share of the mobile factor, so that »; in-
creases with A;. In order to obtain a determinate locational equilibrium a sim-
ilar condition needs to hold in the context of agglomeration economies, see
Henderson (1985) and Biittner (1999a).

It is instructive to consider the case of a small region (4;=0) which al-
ways has a negligible share of the capital market (#; = 0). Its optimum tax
rate and public consumption share can be derived as

V,§+"'£_(§+1)
an- ) = = ’
T+vif+1 5 (E+D

s (=BvE

(12) Si’k=o‘/3+(1—/3)§'

The tax rate chosen depends on the productivity effects and on the prefer-
ence parameter v;. The more the council aims to use revenues to finance pub-
lic consumption expenditures, i.e. the higher v;, the higher it sets the tax rate.
Obviously the absence of market power on the capital market does not pre-
vent the council from using the capital income tax revenues partly for gen-
eral public purposes or even for wasteful expenditures. However, even if pol-
icy only aims at increasing local income, the tax rate is non-zero if public
inputs are productive 3 > 0. Equation (12) shows that irrespective of the pref-
erences the council would not use all revenues for public consumption as
long as public inputs are productive ( > 0). However, without any prefer-
ence for public consumption (v; = 0) the consumption share would be zero.

Yet, in the general case the capital ratio »%; is contained in the elasticity
equations, indicating that the responsiveness of both local labor and local
capital income to the fiscal choice parameters is lower at large jurisdictions.
This results from the fact that large jurisdictions experience market power
on the mobile factor’s market.

2.2. Comparative Static Effects

It is convenient to further examine the fiscal choices by exploring their
comparative static behavior. Given the formalization of local production, of
special interest is the impact in the variation of the size of the locality in
terms of the immobile factor, the impact of stronger orientation towards pub-
lic consumption and the impact of the fiscal choices of the opportunity lo-
cation. Formally, we explore the impact of a vector of local income deter-
minants of region i

(Ais Vi’ t]» sj)’



370 Thiess Biittner

indicating the relative size of i’s labor supply A;, the local council’s policy
parameter v;, and the two opportunity locations’ fiscal choices: the tax rate
t; and the share of public consumption s;. Now we can express the relation-
ship between the variables by total differentiation of the two first-order con-
ditions which yields the system of equations

di,
(13) H(dti ) = v’"‘)"' - V’v’v"i - Vl.~.tj - Vl,-,.\'j dv;
dSi —V.\',-,A,- —V“"'V" _‘/sivtj —V\',,sj dfj ’

de

where H is the Hessian of the maximization problem and the V terms denote
mixed second-order partial derivatives of region i’s target function. For in-
stance, the term V,,., 1 denotes the second-order derivative to its own and
region j’s tax rate. Leaving the derivations to the appendix we can state the
following comparative static results:

. dg ... dg ... dt . d;
—L —L —L —L 50,

(i) i >0, (ii) av; >0, (iii) o, >0, (iv) as, >

(v) —;’Z >0, (vi) ——-3;‘,'; >0, (vii) ——ddj; >0, (viii) ——gj: > 0.

(i) and (v) are size effects: a higher share of the total labor supply causes the
council to set a higher tax rate (i) and to increase the level of public con-
sumption (v). This stems from the fact that the elasticity of capital supply
depends on the size of the local community relative to the country (cf. Bu-
covetsky, 1991; Wilson, 1991). Thus, the larger the share of capital installed
locally, the weaker are adverse income effects.

(ii) and (vi) are preference effects. (vi) indicates that a higher preference
for public consumption relative to the local factor’s income is reflected in a
higher share of public consumption within the budget. But, under the as-
sumptions given, a higher preference for consumption expenditures is not
necessarily related to a higher tax rate. Since, with strong productivity ef-
fects of public spending it can be the case that the detrimental effect of in-
creased consumption share on the local supply of capital requires a reduc-
tion in the tax rate in order to fulfill the equilibrium condition. However, this
is a peculiar result arising if the productivity of public inputs is so strong that
doubling the supply of inputs would more than double the supply of capital.
Thus, we place an additional restriction on the productivity of public inputs
and argue that the effect is positive (see appendix).

(iii) and (iv) describe the impact of the fiscal choices at the opportun-
ity location on the choice of the local tax rate. Both a higher tax rate as well
as a higher budget share of public consumption induces tax increases as
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a response. Thereby, the model states that tax rates are strategic comple-
ments.

(vii) and (viii) finally show the impact of fiscal choices at the opportunity
location on the share of public consumption expenditures. (viii) also indi-
cates positive relationships between the shares of public consumption in the
budgets.

It has already been pointed out that the specification of total factor pro-
ductivity bears some resemblance to the case of agglomeration economies.
In fact, by assuming constant returns to scale in the factor inputs the produc-
tivity effect of public inputs introduces a non-convexity which strongly al-
ters the properties of the inter-regional factor allocation (cf. Richter, 1994).
The consequence is that, as long as public inputs display some degree of non-
rivalry (3 — v > 0), the value of output at the aggregate level is not max-
imized. Yet, for an inefficiency due to market-size effects on the capital mar-
kets or to differences in preferences the non-convexity issue does not mat-
ter: even with complete rivalry (8 = ¥) or no productivity effects at all
(8 = v =0) deviations from strong symmetry in size and preferences cause
a situation where reallocation of the mobile factor would increase total out-
put.

Summing up the theoretical exercise, we can state that in a setting with
institutional restrictions on tax instruments the council is forced to use tax
revenues not only to supply public inputs but also to finance public consump-
tion expenditures. The analysis suggests that we should observe a situation
of tax competition, where local tax rates as well as the share of public con-
sumption expenditures are strategic complements. Tax rates and budget struc-
tures are not necessarily equal, since large communities will set higher tax
rates because of their market power on the market for mobile capital. The
theory also suggests that communities with stronger preferences for public
consumption expenditures set higher tax rates.

3. Empirical Investigation of Germany’s Business Tax

The taxation autonomy of communities (Gemeinden) in Germany mainly
consists of their choice of the local collection rate of the business tax (Ge-
werbesteuer). Yet, terms and conditions of the business tax are the same for
all communities. Since German communities are quite different in terms of
size and population structure, Germany provides an interesting application
of the theoretical model, and this section aims to confront the predictions on
the interdependence of tax rates and the impact of differences in size and
preferences with the observed tax rates.
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The collection rate is a local factor by which standard base tax rates of
about 5% on business earnings and 0.2% on business property are increased®.
In 1996 the range of collection rates at the level of the communities was
between 250% and more than 500%. This would indicate a large variation
of tax rates between 12.5% and more than 25% on earnings. But, the busi-
ness tax payments are deductible in personal and corporate income taxes and
even in the business tax itself. Thus, depending on the individual rates of in-
come taxation the local variation in effective tax rates on business earnings
is reduced by up to a figure of 4.6%°.

The investigation uses the complete set of collection rates in the 327
counties — the “Kreise und kreisfreie Stddte” — in West Germany in the
years 1980-1996. The majority of counties consists of several local com-
munities. But because of difficulties in obtaining data at community level,
the analysis focuses on the local business tax rates at county level, where the
reported collection rates are weighted averages of the communities’ collec-
tion rates®.

Figure 1 plots some location measures of the distribution across counties.

The lines in the figure show various quantiles of the distribution. The solid
line depicts the median of the collection rates across West Germany’s
counties. The quantiles indicate a relatively stable distribution of collection
rates. It is evident that there is a significant wedge between the median of
tax rates at cities and the median of all counties. This already seems to indi-
cate that larger jurisdictions in fact use their market power to raise taxes as
was argued in the theoretical section. But it is difficult to relate the observed
cross-sectional distribution to local characteristics, since from the theoreti-
cal analysis we should expect tax rates at different counties to be interde-
pendent. Therefore, we cannot say a-priori whether a collection rate is high
because of the county’s characteristics or because of it’s neighbors’ charac-
teristics.

* The tax on business property was abolished in 1997.
* Taking account of the possibilities for deduction and using the effective tax on re-
tained earnings for corporations ¢, of 48.4% in 1996, the effective tax rate is computed as

(¢ = _0.05¢
1+ 0.05¢
where c is the collection rate. As ¢ varies from 250% to 500% the effective tax rates vary
between 54.1% and 58.7% on taxable earnings.
¢ The weights are the communities’ shares of the tax bases. For the details see series
10.1 (“Finanzen und Steuern — Realsteuervergleich”) of the German federal statistical of-
fice (Statistisches Bundesamt). :

(M=t )+1,
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Figure 1
Collection Rates Across German Counties
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3.1. Design of the Investigation

In order to take into account the interdependence of collection rates the
theoretical model suggests searching for competing jurisdictions. In the
above case of two communities, this would suggest determining simply the
correlation between the two communities collection rate. But with multiple
regions we need to impose a structure on the communities, determining which
are more likely to engage in an interjurisdictional tax competition. Assum-
ing spatial transaction costs in a broad sense, fiscal competition will be par-
ticularly strong with communities in the neighborhood, whereas more dis-
tant locations constitute a less relevant location option for residents and in-
vestors. Additionally, the perceived political costs or benefits are higher for
tax differentials with the local neighborhood if voters compare the policy
with the policy in the neighborhood (see Ashworth and Heyndels, 1997,
Besley and Case, 1995). For this reason, we consider local competition
between geographic neighbors and use the collection rate in the local neigh-
borhood as a determinant of the collection rates. Of course, other character-
istics may also determine the degree of intercommunity competition. In par-
ticular, we need to take account of the central place hierachy. For instance,
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a city with its higher population density might not only compete with its
neighborhood but also with other more distant cities (cf. Seitz, 1994, 1995).

It is apparent in figure 1 that all location measures show positive trends.
Within the confines of the above theoretical model a positive trend could be
explained by a continuous shift in councils’ preferences towards public con-
sumption expenditures. In fact during the period under consideration
1980-1996 the share of public investment in total expenditures has seen a
significant decline whereas welfare transfers such as social assistance pay-
ments have increased steadily (cf. table 1). The trends in the tax rates are,
however, more significant in densely populated counties. Using the classifi-
cation of the BBR (Bundesamt fiir Bauwesen und Raumordnung), the fed-
eral office for regional planning, table 2 shows that cities in particular have
increased their tax rates during the sixteen years. Since social assistance pay-
ments have increased in particular in cities (cf. Karrenberg and Miinstermann,
1998) the differentials in the trends conform with the preference-shift hy-
pothesis. This should not be taken to mean that the observed shift in the bud-

Table 1
Expenditure Shares of Communities

1980 1985 1990 19959 1996

Public Investment 28.3 19.8 20.4 16.9 16.1
Social Assistance (Net) 5.1 7.1 8.3 11.6 11.5

Note: Share in total expenditures (Bereinigte Ausgaben) in percentage.
» except New Linder.
Source: Finanzbericht, own calculations.

Table 2
Tax Trends among County Classes

County Median level Median change
Class

1980 1996 abs. rel.
City 360.0 440.0 65.0 17.0%
Highly Dense 310.0 3725 42.0 13.5%
Dense 317.0 339.0 20.0 5.7%
Rural 310.0 323.5 10.5 3.3%

Note: Median collection rates among the 327 counties in 1996 and 1980 as well as me-
dian absolute and relative changes between 1980 and 1996. County class according to the
classification of the BBR.

Source: Own computations.
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get structure is a voluntary decision of local council. But, the simple theo-
retical model hides the whole process of public decision making behind the
preference parameter.

However, given those trends, a correlation between tax rates in different
jurisdictions may not only be observed because of interjurisdictional com-
petition but also because of similarities in the underlying trends. Due to data
limitations, potential determinants of differences in the evolution of tax rates
are not available and it seems difficult to distinguish empirically trends from
competition effects. Therefore, we employ county-class specific time effects
in the analysis of collection rates, which remove both effects entirely.

Controlling for the evolution of collection rates in the neighborhood and
in counties of the same density class, we obtain some estimate of the cross-
sectional distribution of tax rates. This can be used to obtain tests of the theo-
retically maintained explanation for local tax rate differentials. From the point
of view of the theory we should first of all expect that collection rates are
higher in larger jurisdictions. The size effect should therefore lead to higher
collection rates in more populous counties and in counties with a lower num-
ber of communities. Yet, the theoretical model considers counties as simple
points in space and the implied differences in population density are neglected.
But, the considered counties show large differences in density, which affect
local governments’ tax policy in a variety of ways. Though not included in
the theoretical model, higher density reflects advantages from agglomeration
such as urbanization economies which translate into a higher taxing power
analogous to the simple size effect. Yet, higher density also induces crowd-
ing externalities which increase the local cost of production but may also lead
to a higher demand for public goods. Although it will be difficult to distin-
guish these factors driving tax policy, it is important to take density into ac-
count in order to check whether the sheer effect of size is relevant. We there-
fore use not only population density but also the price of developed vacant
land, the travelling time to the next agglomeration and to the next interna-
tional airport in order to control for different possible types of density effects.

Besides differences in density the identification of population size is hin-
dered by several other determinants of location. Some of them can explicitly
be considered in the analysis: as regional policy in Germany is aimed at in-
creasing the after tax rate of return in selected areas, a dummy is included
indicating whether a specific county contains a specific development area
(Schwerpunktort). Furthermore, local differences in the supply price of
electric energy are controlled by employing average power prices at county
level.

In addition, the theoretical model suggests that differences in councils’
preferences will also cause tax differentials. The model has dealt with a broad
and simple characterization of preferences by the weight given to public con-
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sumption expenditures as compared to the local income. When it comes to
the empirical question the latter target should not be taken too literally. The
model has assumed full employment of all factors, but if there are some fac-
tor market imperfections, this target could be regarded as a policy of raising
local employment. Moreover, referring to the weights of public consump-
tion as compared to local income or employment in the target function as
public preferences seems to indicate a free choice of government objectives
at the local level. As a part of local expenditures is related to federal spend-
ing mandates, this neglects frictions arising from differences in the incom-
patibility of local targets and federal mandates. However, as the current fo-
cus is on the horizontal dimension between local jurisdictions, those fric-
tions are neglected. Without going into the details of public preference de-
termination, the following determinants should be taken into account:

— age structure of resident population,
— poverty,
— unemployment.

The age structure is of importance because the demand for public consump-
tion will vary over the citizen’s lifecycle. For instance, as younger citizens
are more eager to get well paid jobs they would favor an income or employ-
ment oriented policy more strongly than elder citizens who are possibly re-
tired and more interested in the provision of consumable public goods. Also
a higher share of children will shift preferences towards public consumption
as it indicates a higher demand for child care institutions, all the more so
since communities in Germany are obliged to provide those type of services.
However, note that in Germany schooling is not financed by the council’s
budget but by the state’s (Land) budget.

Given the German institutional setting, the local share of welfare recip-
ients among the population in particular is an important factor, as commu-
nities are federally mandated to provide social assistance to the poor.

In the German case where regional unemployment differentials show a
high degree of persistence, the local unemployment rate might have consid-
erable impact on local preferences. Because it reflects the strength of prob-
lems in the labor market, it can be expected to shift council preferences to-
wards income and employment increasing policies. However, if higher un-
employment shifts preferences towards higher public employment, it may
also be related to an increase in public consumption.

3.2. Estimation and Results

In order to test whether the cross-sectional distribution can be explained
empirically according to our theory, the local collection rates at different
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points in time are regressed on the collection rates of the local neighbors and
a set of time invariant local characteristics. In addition, common trends as
well as intercommunity competition between counties of the same density
class according to the BBR classification are taken into account by introduc-
ing county-class specific time effects. This yields the following regression
equation:

(14) lig= Qii,r+ a; + bl,t+ bZ,r+ b3,r+ b4,r+ U

where i is the index of the region and tis the index of the period. #; ; denotes
the average tax rate in the local neighborhood, and u; , is the error term. a;
captures county i’s position in the cross-sectional distribution of tax rates,
which is considered to be a function of the local characteristics:

K
(15)  aj= Y xf.
k=1

The b; . (j = 1... 4) terms denote the county-class specific time effects. Note,
that their inclusion is equivalent toc removing the county-class average from
each variable. Thus, common shocks to each set of counties are removed.
The specification (14) would imply that the local tax rate is always at it’s
optimum value. However, prior checks have revealed a slow response of col-
lection rates to changes in the tax rates of the neighborhood, pointing to-
wards a sluggish adjustment process. Therefore, rather an autoregressive dis-
tributed lag model is applied. In the case of two lags in the levels it is prob-
ably best represented in its error-correction fashion:

(]6) Ati,'L': C]At,'_t_] + CZAEI','E-'- C3Af,"r_1
—dy (tiz1 = Oliz1—;i=by 1 =by = b3 —byo) +u,.

This equation contains equation (14) as the long-term relationship.

Thus, the empirical specification consists of two steps. The first is a panel
regression which provides an estimate of the cross-sectional distribution. The
second step consists of relating the counties’ positions in the cross-sectional
distribution to their local characteristics. Depending on whether we take this
second step into account implicitly or explicitly when estimating (16), we
can estimate the two equations jointly or in a two stage procedure. If the level
relationship (15) is correctly specified and gives a sufficient description of
the cross-sectional distribution it will be most efficient to proceed by joint
estimation. However, to test whether this relationship can be considered as
a reasonable description of the a; we should first estimate equation (16) by
means of fixed effects panel regressions, and then in a second step regress
the fixed effects on the local characteristics, as this allows explicit testing of
the imposed restriction (15). In order to check the estimation, therefore, it
seems to be reasonable to proceed by employing-both approaches.
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Nevertheless, irrespective of whether estimation is carried out jointly or
separately it is helpful to separate the estimation results and to consider first
the estimation of the error-correction regression (16). This regression con-
tains lagged values of the dependent variable on the right-hand side. As 15
consecutive time periods are considered the Nickell (1981) bias will be rather
small and is, therefore, neglected. However, the equation also contains a spa-
tially lagged variable, i.e. the change in the average tax rate in the local neigh-
borhood. It is well-known that the introduction of a spatial lag introduces a
simultaneity bias and in order to estimate the simultaneous spatial model
maximum-likelihood (ML) estimation is appropriate under standard assump-
tions (cf. Cliff and Ord, 1973; Anselin, 1988)7. Although the ML estimation
may suffer from heteroscedasticity, due to the given dimension of the spa-
tial model, incorporation of heteroscedasticity is simply not computationally
feasible. In order to at least robustify inference, therefore, a heuristic block
bootstrap approach is applied to the regression, since prior testing has shown
that the standard errors obtained from this procedure are twice as large as
those obtained from the ML estimation. Instead of drawing single observa-
tions for the purpose of obtaining resamples, the bootstrap approach consists
of drawing presumably dependent blocks of observations jointly which re-
tains the dependency between observations®.

Column (1) in table 3 reports the ML estimates from a regression employ-
ing fixed county effects and a set of county-class specific time effects®. Ac-
cording to the Wald statistic, the county-class specific time effects are highly
significant.

Note that for each estimated coefficient the reported standard error is the
bootstrap estimate. Since ML estimation is no longer consistent in the pres-
ence of heteroscedasticity at the bottom of column (1) in table 3a Wald sta-
tistic is displayed testing for joint differences between the bootstrap estima-
tor and the ML estimator. No significance can, however, be found.

The dynamic specification employed uses two lags of the current collec-
tion rates, since further lags did not prove significant. It is important to note

7 The present panel data setting is, however, nonstandard due to the incidental param-
eter problem (cf. Chamberlin, 1980). However, it can be shown that in the spatial model
ML estimation is consistent as OLS in the standard panel setting, if the coefficient of spa-
tial correlation is close to zero and the degrees of freedom are corrected for the fixed
effects, cf. Biittner (1999b).

8 See Fitzenberger (1997) for a treatment of the time-series case. As in Biittner (1999b)
the blocks consist of the considered counties and it’s neighbors in all years.

¥ As some of the counties in the aftermath of unification were exposed to the neigh-
borhood of East Germany, a dummy variable for counties close to the intra-German bor-
der in the post-unification period (1992-1996) is added. Various other specifications in-
cluding a similar border dummy for 1991 and for the period (1991-1996) did not show
better fit.
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Table 3
Regression Results, Part |

Observations 4905
Dep. variable Collection Rate Change, 1982-1996

1 ()
Regressors
At ., -0.118*** (0.031) —0.201***  (0.048)
AYT 0.054 (0.036) 0.140***  (0.048)
Al 1) 0.069 (0.043) 0.287***  (0.045)
[ —0.347***  (0.038) -0.064*** (0.099)
i) 0.071**  (0.031) 0.014**  (0.008)
Unification -0.577 (10.20) -0.776 (0.710)
Wald statistics
Spec. time eff. (P-val.) 0.000*** 0.000***
Bias (P-val.) 1.00 1.00

Notes: ML estimates of the simultaneous spatial model. Both estimations include county-
class specific time effect. Column (1) additionally uses county specific effects, whereas
column (2) employs a set of local characteristics. Figures in parentheses are standard er-
rors from a spatial block bootstrap estimator based on 5.000 resamples. Significant coef-
ficients are marked with one, two, or three stars for levels of 10%, 5%, and 1%. Wald sta-
tistics based on bootstrap estimate of the variance-covariance matrix.

that the lagged level of the own collection rate shows a significant negative
sign, indicating that in fact, collection rates tend to approach the level rela-
tionship and, thus, converge towards a stable cross-sectional distribution.
Whereas the current as well as the lagged change in the neighbors’ tax rate
were found significant according to the ML standard error (not shown) the
larger bootstrap standard errors reject significant effects. However, the
lagged level of the neighbors’ collection rates is significant even according
to the bootstrap standard error, indicating a correlation between neighboring
communities. The implied level relation between the local tax rates can be
obtained from dividing the coefficient of the lagged level of neighbors’ tax
rates by the adjustment coefficient, yielding

tip= 02057, ..

Turning to the second-step regressions, column (1) of table 4 presents the
results from regressing the fixed effects according to the estimation presented
in column (1) of table 3 on local characteristics.

Since the fixed effects are not observed directly but estimated, one can in-
crease the efficiency of the estimation by applying a minimum-distance es-
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Table 4
Regression Results, Part 11
Observations 327
Dep. variable Fixed Effects cf. table 3
Method Min. Dist.
(1 2)
Constant 123.0***  (29.4)
Log av. Population 10.3%* (4.08) 1.96***  (0.411)
Log no. of Communities -9.12**  (3.03) —1.24*%**  (0.272)
Log av. Density 7.16 (5.16) 0.645 (0.398)
Price Vacant Dev. Land 0.004 (0.008) -0.000 (0.002)
Time to Agglomeration -0.017 (0.42) 0.006 (0.006)
Time to Airport -0.016 (0.038) -0.002 (0.007)
Share of Recreation Area 0.050 (0.048) 0.012 (0.009)
Share of Welfare Recipients 0.210** (0.092) 0.37* (0.020)
Share of Children -0.557 (0.881) 269 (0.188)
Share of Citizens Age > 65 -0.282 (0.661) 0.126 (0.120)
Unemployment Rate -0.212  (0.451 -0.102 (0.097)
Dummy Development Area 3.47 (1.98) 736** (0.306)
Power Price -1.55 (1.01) -0.086 (0.177)
MSD 107

Note: Standard errors in parentheses. Column (1) gives results from minimum-distance
estimation based on the bootstrap estimate of the variance-covariance matrix of the fixed
effects. Column (2) reports coefficients from joint estimation of the fixed effects model
and the restriction imposed on the fixed effects. Significant coefficients are marked with
one, two or three stars for levels of 10%, 5%, and 1%.

timator (MDE) (see Greene, 1993) which makes use of the (estimated) var-
iance-covariance matrix !°. The size of population as well as the number of
communities are highly significant indicating that the long-run tax rate is
high where population per single community is large. As several density-re-
lated variables are employed this significance is not.simply due to density.

19 The MDE minimizes:
(f - SP IVEMNT (f - Sy),

where f denotes the vector of fixed effects, VEM (f) their variance-covariance estima-
tor, S a matrix of local characteristics, and y a vector of parameters.
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From the preference variables in particular the share of welfare recipients is
significant, indicating that higher federally mandated social assistance pay-
ments lead to higher tax rates. In addition, there is also a significantly higher
tax rate at regional development areas indicating that regional development
policy tends to be offset by higher tax rates.

According to the mean squared distance (MSD) displayed at the bottom
of the table the restrictions imposed on the fixed effects by the estimated lin-
ear relationship cannot be rejected. This indicates that we might also esti-
mate the panel regression as well as the regression of the time-invariant cross-
sectional distribution on local characteristics a; jointly. The results are pre-
sented in tables 3 and 4. Column (2) in table 3 contains results with respect
to the dynamic part. They show the same signs, but the magnitude of the co-
efficients are different. In particular, the lagged tax rate shows a coefficient
smaller by a factor of 5 as compared to the fixed-effects panel regression.
This indicates a much smaller convergence towards the cross-sectional dis-
tribution. This difference can be explained by the fact that two step estima-
tion implicitly describes the cross-sectional distribution as the average in the
sample period, whereas the joint estimation depicts the cross-sectional dis-
tribution by the characteristics. Consequently, the implied level relation
between local tax rates is almost the same as above:

r,'..r: 0.219 i,'"r.

Table 4 also reports coefficients smaller by a similar factor. Again, the quali-
tative picture remains and the population size effect as well as the positive
impact of the share of welfare recipients and of the development area are
confirmed.

Therefore, we can conclude that the size of communities in terms of pop-
ulation is an important determinant behind local tax rate differences, even
when taking into account several characteristics of location including den-
sity. Given the German institutional setting it is also important to note that
the population size effect is not driven by the social assistance payments.
The significance of these payments, however, raises concerns that the joint
presence of federally mandated spending and local taxing autonomy may
cause distortions in the spatial allocation of productive activities. Finally, it
is important to note that the results regarding the determinants of local dif-
ferences in tax rates are only valid with the qualification that causality runs
in the suggested way. However, given the relatively strong segmentation of
regional labor markets in Germany (e.g., Biittner, 1999a) it seems difficult
to argue that local tax rate differences are the cause rather than the conse-
quence of the population size of counties, their number of welfare recipients,
and their eligibility for regional development aid. Therefore, it is left for fu-
ture research to tackle possible simultaneity problems.
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4. Summary

The theoretical discussion has presented a positive model for the choice
of a local tax rate on capital income used to finance both public inputs and
public consumption expenditures. This enables us to discuss cases where ju-
risdictions are forced to finance public spending by a distorting tax rate as
well as cases where jurisdictions tax the mobile factor in order to finance
wasteful expenditures. From this general model, basic implications for local
differences in tax rates were derived in accordance with the literature.
Namely, tax rates set by local communities will rise with the population size
as well as with the council’s preference in favor of public consumption ex-
penditures. Moreover, tax rates will be positively related to the neighbors’
tax rates. The model yields a second set of results with respect to the share
of the budget spend for public consumption rather than for productive pub-
lic inputs. Accordingly, the share of public consumption expenditures, too,
is positively related among neighbors.

In the empirical part, the implications with respect to the tax rates were
then confronted with the case of local business taxation. Using the complete
panel of tax rates observed at West Germany’s county level we tried to use
our theory to explain the cross-sectional distribution of tax rates as well as
its evolution. The results are consistent with the existence of tax competi-
tion, since collection rates are found to be positively related to tax rates in
the neighborhood. Yet, the interdependence of taxing decisions does not elim-
inate all differences in the local tax rates. The analysis of the long-run dis-
tribution of tax rates has revealed a robust positive relationship between tax
rates and population size but not density in the German case. This conforms
to the theoretical hypothesis that larger communities experience some mar-
ket power in the market for mobile capital, so that they face a lower response
to variations in their tax rate. A further interesting result is the significant
positive relationship between the share of welfare recipients and the local
tax rate, indicating that federally mandated local expenditures affect local
tax policy. This raises concerns about the distribution of responsibilities in
the German federal system.
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Appendix A: Derivation of Comparative Static Results

The above comparative static results are obtained by solving the system
of equations (13). Using Cramer’s rule the differentials can be obtained from
the ratio of specific determinants to the determinant of the Hessian. The de-
terminant of the Hessian is computed as

lle v’i-’i V-‘f-Si - V’i--"i V-‘.'-’f

_Y_K ae;’,t ae;’,s +a‘9§’.l 86;1__\. %*_agi’.x as;’,t _aﬁ
- L oS at,' aS,' a!,' a?ﬂ,' at,' aS,' ax,- as,- ’

This determinant is positive as is required by the second-order conditions since
from equation (8) the direct partial derivatives of the elasticity are negative

oel, del ,
0 O’ K]
af,' < as,-

<0,

whereas the derivative with respect to the capital ratio is positive. Moreover,
x; is decreasing in s; and in the neighborhood of the optimum, where #; > 3,
it is also decreasing in ¢;

el i i

re g, 9% <o, 9% <,

axi at,' aS,'

Since the Hessian is positive, it suffices to inspect the determinants of the
Hessian with columns replaced according to Cramer’s rule in order to derive
the sign of derivatives. Thus, the derivatives (i), (iii), and (iv) are positive,
if the following determinants are positive:

‘H(i) |= - Vfi-l.' ‘/xiv-"i - V-"f‘l-ivfivsi
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’H(iv) |= - Vr,-.l, Vx,v,.v,r - V.v,,t, Vli,s,
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1
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Inspecting the signs of the partial derivatives the positive sign of the deter-
minants can be easily proved. The determinants for the effects (v),(vii), and
(viii) can be proved in the same way.

The determinants in the case of the comparative static preference effects
are positive if the following derivatives are positive:

'H(ii) |= - Vl,-.v,- Vs,v,s,v - Vr,.v,» Vr;,:,»

—_[aei'.s + ae;’,s %]_*_ ae;’,l Bx,}
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Both determinants contain the difference between the effect of the capital ra-
tio on the two elasticities, which is unambiguously negative:

oey 88;‘,_ B
ox, ox 1-f
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It follows that |H,,; | is positive. However, whether |H;;| is positive de-
pends on the magnitude of the effects. After some calculations the follow-
ing expression for this determinant can be found:

|H(ii)|=KK = [1— A }
s si(1-s;) -8
” +1-(a-y)-B




Determinants of Tax Rates in Local Capital Income Taxation 385

This condition is fulfilled for any x; if

Bs-(a-y)-P),
or: /J’s—;—(l-oH-y).

This condition does not seem overly restrictive, since it can be seen from
equation (10) that a violation of this condition would imply that an increase
of the spending share of public inputs by one percent causes an increase in
the local capital share by more than one percent.

Appendix B: Sources and Definitions of Data

Local Collection Rates: Collection of rates of the business tax among 327
counties from 1980 until 1996 are published in series 10.1 of the Statisti-
sches Bundesamt (German federal statistical office). In counties with several
communities the collection rate is an average weighted by the communities’
share of the tax base.

No. of Communities: Taken from the official registry of communities in Ger-
many (Amtliches Gemeindeverzeichnis).

County Area: Total area in squared kilometers taken from Eurostat database
Regio referring to the county definitions in 1980.

Share of Recreation Area: Referring to 1988 taken from the INKAR CD-
ROM of the BBR (federal office for regional planning).

Traveling Time Agglomeration: Traveling time to the next density point (Ver-
dichtungsraumkern) in minutes; source: BBR (federal office for regional
planning).

Traveling Time Airport: Traveling time (by car) to the next international air-
port in minutes; source: BBR (federal office for regional planning).

Share of Welfare Recipients: Number of welfare recipients relative to total
population. Average of 1982, 1985, 1988/1989, 1992, and 1995; source: Lau-
fende Raumbeobachtung of the BBR (federal office for regional planning),
own computations.

Share of Citizens with Age >65: Number of citizens with age >65 relative
to total population. Average of 1983, 1989, and 1995; source: Laufende
Raumbeobachtung of the BBR (federal office for regional planning), own
computations.
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Share of Children: Number of children (age <15) relative to total population
in 1989, source: Laufende Raumbeobachtung of the BBR (federal office for
regional planning).

Unemployment Rate: Average rate of unemployment in the 327 counties in
the years 1986 until 1995; source: Institut of Employment Research (IAB)
of the federal ministry of labor (BMA), own computations.

Price of Vacant Developed Land: Turnover per area sold. Average of
1980-1982, 1987-1989, 1990-1992, 1994-1995 adjusted for price changes
by the GDP price-index for former West Germany, missing values encoun-
tered; source: Council of Experts on Economic Development (SVR), Lau-
fende Raumbeobachtung of the BBR (federal office for regional planning),
own computations.

Power Price: Average price of electricity in DM per 100 kWh calculated at
standardized demand values of four hypothetical firms. Average of 1982,
1985, 1991, and 1994 adjusted for price changes by the energy price index
for former West Germany; source: Council of Experts on Economic Devel-
opment (SVR), Laufende Raumbeobachtung of the BBR (federal office for
regional planning), own computations.

Development Area: Dummy variable determining whether one of the com-
munities is a development area (Schwerpunktort) according to the regional
development act (Schwerpunktaufgabe Verbesserung der Regionalen Wirt-
schaftsstruktur). Average of 1983 and 1990, source: Laufende Raumbeob-
achtung of the BBR (federal office for regional planning), own computa-
tions.
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Abstract

In a theoretical model local jurisdictions provide a public input and a public consump-
tion good financed by a tax on capital income. When deciding about tax rate and budget
structure the jurisdictions will generally respond to each other’s fiscal choices irrespec-
tive of whether their policy is oriented more towards raising local income or raising pub-
lic consumption. These policy differences along with differences in size are then shown
to give rise to local differences in tax rates. The theoretical implications for the distribu-
tion of tax rates are then confronted with the case of local business taxation (Gewerbe-
steuer) in West Germany. Taking into account local interdependence in tax rate decisions,
tax rates are found to be positively related to the population size of the communities even
when controlling for density. This conforms with the hypothesis that large jurisdictions
experience some market power in the capital market. In addition, federally mandated lo-
cal welfare expenses are established as a determinant of local tax differences raising con-
cerns about distortions induced by the German federal system.

Kurzfassung

Ein theoretisches Modell mit produktiven und konsumptiven offentlichen Ausgaben
beschreibt, wie sich lokale Gebietskorperschaften in ihren fiskalischen Entscheidungen
gegenseitig beeinflussen. Im Falle der Finanzierung durch eine lokale Kapitalsteuer
werden die Steuersatzentscheidungen der Wettbewerber bei der eigenen Steuer- und Aus-
gabenpolitik ebenso beriicksichtigt wie deren Budgetstruktur. Im Rahmen einer empiri-
schen Analyse wird tiberpriift, inwieweit sich Implikationen des Models beziiglich der
Steuerpolitik in der Streuung und Entwicklung der Hebesitze der Gewerbesteuer belegen
lassen. Die Ergebnisse belegen die Interdependenz der Hebesitze auf Kreisebene. Zudem
zeigt sich, daB ein stabiler positiver Zusammenhang mit der Einwohnerzahl pro Gemeinde
besteht, nicht aber mit der Einwohnerdichte. Im Lichte der Theorie ist dies als eine
Bestatigung der Marktmacht bevolkerungsreicher Gemeinden zu werten, zumal die Un-
terschiede in der Zahl der Sozialhilfeempfianger beriicksichtigt werden.
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