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Abstract

This paper considers effects of local public finances on land use. A theoretical analysis explores
the trade off faced by a local government deciding about the amount of land made available for
commercial use. While more commercial land tends to attract mobile factors, its expansion is
assumed to have adverse effects on the quality of life. A distortion of the decision is shown to arise
in an environment with tax competition, where a fiscal incentive arises to expand commercial
land use. Fiscal redistribution through equalization grants, however, reduces this incentive.
Based on the theory, the effect of tax competition and fiscal redistribution on commercial land-
use is investigated empirically using a large dataset of German municipalities. In order to
identify differences in the degree of fiscal redistribution, I exploit institutional characteristics of
the system of fiscal equalization to which these municipalities are subjected. The results confirm
that the amount of land dedicated to commercial land-use, tends to be higher in municipalities
that are exposed to more intense tax competition.
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1 Introduction

In the public debate, expanded land use for settlements, including residential land use, traffic and
commercial areas, is often feared to eat up space for recreation and to exert adverse effects on the
environment. The urban economics literature has emphasized that land use is only one dimension
of local economic development and efficient land use will have to trade off environmental and other
concerns against the economic benefits of urban expansion (e.g., Brueckner, 2000). Since land use
is typically regulated by local governments, this suggests that local governments need to find a
balance between the conflicting interests in the electorate. On the one hand, local governments
face demands to attract firms in order to enhance employment opportunities and to expand the
provision of public services, which requires to attract tax payers. On the other hand, residents seek
to maintain natural amenities, and there is pressure by environmental groups to restrict land use.
Finding a balance between these different demands might prove difficult in practice and political
economy consideration may give rise to concerns that local land-use might be inefficient. Yet such
concerns apply at all levels of government. At the local level, one could argue that competition
between governments might actually support the efficiency of public policy as has been emphasized

by many writers in the Tiebout (1956) tradition.

The urban public finance literature has emphasized, however, that a key precondition for efficient
local policies is a sufficiently rich set of policy instruments. This includes various tax instruments
that allow the decentralized allocation to provide an efficient level of public services and to meet
what is known as locational efficiency condition (see Wildasin, 1991). In practice, local governments
often face limitations in the set of available policy instruments. A large literature has evolved, in

particular, around the limitations regarding tax instruments and has emphasized that in a setting



where local governments have only taxes on mobile factors at their disposal, local decisions exert
fiscal externalities which challenge the normative view on efficient decentralization in the public
sector. More precisely, it is well noticed in the literature that interjurisdictional competition with
a restricted set of tax instruments results in inefficient tax competition (for a survey, see Wilson,
1999). The literature mainly discusses underprovision of local public goods (e.g., Zodrow and
Mieszkowksi, 1986) and distortions on the expenditure side (Keen and Marchand, 1997). Against
this background, the current paper explores the implications of tax competition for land-use regu-

lation.

The starting point for the analysis in this paper is a standard tax-competition model, where local
governments are restricted in the set of available tax instruments and levy only a tax on mobile
capital. The model is augmented by land as an input to production. The total amount of land
available for commercial land-use is determined by the local government. In this model, I discuss
the trade-off faced by a local government when deciding on the share of land assigned to commercial
land-use. Whereas land not used commercially serves as a natural amenity, more commercial land
results in higher income and tax revenues. The model shows that the optimal decision of a local

government depends on tax competition and on the degree of fiscal redistribution.

The empirical testing ground is commercial land-use in Germany. German municipalities offer a
promising case for studying local tax competition, since a main revenue source of local municipali-
ties is a business tax, which is a tax levied on profits of local firms and establishments. Moreover,
municipalities also decide on local land-use patterns including commercial land-use, which may
be particularly important to attract firms. In order to identify differences in the competitive

environment of jurisdictions, I exploit institutional characteristics of fiscal redistribution among



municipalities which tends to shield municipalities from interjurisdictional competition. The em-
pirical analysis confirms that the amount of land dedicated to commercial use tends to be higher

in municipalities that are exposed to more intense interjurisdictional competition.

The contribution of this paper is threefold. The first contribution is to provide empirical evidence
on interjurisdictional competition as a driving force behind land-use patterns. The urban economics
literature has emphasized the role of commuting cost where public roads and infrastructure pro-
vision as well as public transit play an important role (for surveys see, Glaeser and Kahn, 2004;
Nechyba and Walsh, 2004). The literature has also discussed the role of taxation (e.g., Brueckner
and Kim, 1993; Voith, 1999). A large strand of the literature has focused on the key role of the
government as regulator of land use through zoning and various restrictions. In the latter context,
the strategic nature of those restrictions in a competitive environment where population is mobile
has been noted by Brueckner (1995) and Helsley and Strange (1995). Brueckner (1998) provides
empirical evidence on strategic interaction among local governments in zoning regulations. How-
ever, what is behind this interaction has been left unexplored. In particular, there is no literature
testing whether land use is affected by interjurisdictional competition arising from mobility of fac-
tors (for a discussion of the limits of the models of strategic interaction see Brueckner, 2003, and

Revelli, 2005).

A second contribution is to provide empirical evidence on the incentive effects of fiscal equalization
and revenue sharing on government policies. While those effects are discussed in the theoretical
literature in fiscal federalism (e.g, Bucovetsky and Smart, 2006; Koethenbuerger, 2006), empirical
evidence so far has mainly been concerned with tax policy (Dahlby and Warren, 2003; Buettner,

2006; Egger, Koethenbuerger, and Smart, 2010; Dahlby and Ferede, 2016).



The third contribution is to ascertain the role of business tax competition as a driver of land use in
Germany. While the German context allows us to provide the first systematical empirical analysis
of the role of incentives arising from tax competition and fiscal redistribution for commercial land-
use regulation, the role of business tax competition has been critically discussed by observers of
land use in Germany. Particular scepticism is held against growing fractions of land dedicated
to commercial use. Critics include the German federal government, whose environmental agency
condemns the expansion of land use for residential and commercial settlements for substantial

environmental damage and proposes counteractions (see Umweltbundesamt, 2004).

While the empirical evidence provided in this paper shows that business tax competition exerts
significant effects on commercial land-use, the results also show that municipal fiscal equalization
substantially curtails these effects in Germany. Thus, business tax competition is not a major

driver of the expansion of land use in Germany.

The paper is organized as follows. The next section provides the theoretical background by aug-
menting a tax competition model with land as an input of production, where the supply of land is
fixed by the government. Section 3 discusses the methodology of the empirical approach. Section
4 describes the data and the institutional background. Section 5 discusses the empirical results.

Section 6 summarizes the main findings and concludes.



2 Theoretical Analysis

This section develops a model of the local economy that allows me to discuss optimal public policies

with regard to land use.

2.1 The Local Economy

I consider a local economy using labor, capital, and land. Assuming linear homogeneity of the

production function firm profits 7; per unit of labor in jurisdiction 7 are

i = f (i, ki) — miki — qili — wy,

where [; and k; denote land and capital intensity of labor. r; is the gross rate of return on capital,
w; is the local wage rate, and ¢; is the land rent. I focus on a simple symmetric setting, where
population size n and total supply of land per capita a are equal across jurisdictions. Land is
assumed to be used either for production, where [; is the land intensity of labor, or serves as
an amenity. Assuming that each resident supplies one unit of labor, land per-capita not used
commercially is h; = a — [;. The decision on how much land is assigned to commercial purposes by

the local government and, thus, [; is treated as a policy parameter.

The net rate of return differs from the gross rate of return to capital by the tax-wedge associated
with a per-unit tax on capital

Ti = T; + p, (1)

where 7; is the tax rate and p is the net rate of return on capital. Due to capital mobility, the latter



is common to all jurisdictions and determined on the national capital market. As labor supply

corresponds to the size of the population, the capital market equilibrium condition requires that

employment of capital in all M jurisdictions obeys

with K being the fixed capital supply. Profit maximization implies

fi (lis k) = g4,

[l ki) = Ligi — ks = wy,

and

fre (i ki) = ri.
The last condition can be rearranged to obtain the capital demand function
ki = (li,ri),

which is increasing in [; and decreasing in r;. Formally, % = _f]'f;;
K3

i

Op _
>Oand67ri—

Sk,

With supply of labor n and land a given for each jurisdiction, equations (3)-(5) together with the

definition of the gross rate of return on capital (1) and the capital market equilibrium condition (2)

can be used to solve for the endogenous variables p,r;, k;, ¢; and w;, i = 1,...M. In the following,

I focus on the effects of local government choices of the policy parameters I; and 7;. To this end, 1

follow Wilson (1991) and consider the equilibrium net rate of return on capital a function of the



policy parameters in all jurisdictions p = p; (71,72, ..., 11,12, ...). The effects of the choices of the
policy parameters in jurisdiction 7 on the land rent, the wage-rate and the capital intensity of a

jurisdiction are derived using a total differential of the system.

With regard to the equilibrium employment of capital, an increase of the tax rate of jurisdiction ¢

holding constant all other policy parameters exerts an effect

dk; 1 api

ST AU
dri  fik, or;

which is negative. This results from the interjurisdictional mobility which ensures that the tax

burden is not fully shifted to the capital owner (0 > g—':: > —1).! Ifland and capital are complements

fir; > 0, an increase in land intensity exerts a positive effect on capital

dk; — fu, [1+ pi

dl; ~ —fuk, 3%’] >0

With complementarity the effect of the tax rate on the land rent is negative

An expansion of land also reduces the land-rent

dq@
— = Ju, + flkz dl
!Differentiation of equation (2) results in
dpi _ Migh
ST ]
o~ g2



which holds under the usual regularity condition fy, fxx, > fik, frl; -

The effect on the wage rate is determined by the total differential of the wage equation
dw; = fi (I, ki) dl; — dl;q; — lidgi + fr (i, ki) dk; — dkir; — kidr;.
Taking account of the conditions for profit maximization this can be simplified to
dw; = —l;dg; — k;dr;.

Accordingly, a higher land rent as well as a higher gross rate of return on capital exert negative

direct effects on the wage rate.

An increase in the tax rate that causes a decline of the land-rent exerts a positive effect on wages

— the higher gross-return on capital results in lower wages. The total effect

dw; fik; pi
=\l k| |1
dr; ( lfkki k> [ * or;

is ambiguous. With a Cobb-Douglas production function, however, the latter effect dominates and

dw; 2
i < ).

An increase in commercial land I; causes a decline of the land-rent that exerts a positive effect on

2With a Cobb-Douglas production function f (k;,1;) = Ak:io‘lf-3 , the wage effect is

dw; _.f”@i_ , opi o l—a—-p %
= (g n) [ 3] = (5220 e B <o




wages — the higher return on capital, however, results in lower wages. The total effect

dw; ka¢sz¢> dpi ( fuei freti )
dl; Ju < fui frki T frki fu

is ambiguous. However, with a Cobb-Douglas production function, the positive effect dominates

dw; 3
and a; > 0.

2.2 Public Policy

Rather than using a local land tax or a tax on residents, the local government only imposes a tax on
mobile capital. In addition, the local government is subject to a system of fiscal equalization grants
provided by an upper level government.* More specifically, I assume that municipality i receives
a grant per resident reflecting some level of fiscal need per capita g;. At the same time, it has to
pay an implicit revenue sharing contribution proportional to its tax capacity ¥;k;, which depends
positively on the tax base k;. ¥; denotes the marginal contribution rate. Note that the parameters
of the fiscal equalization system g¢; and 9J; are both indexed with the municipality implying that

the system treats individual jurisdictions differently. Hence, net of contributions the municipality

3With a Cobb-Douglas production function f (k;,1;) = Akf‘lf, the wage effect is

dw; af Opi B
= —Lifu, |1-—7FF—= —kifi, | 1—

dl; fl“( (1—a)(1—5)> T o f”“%( -«

of B
> e (1= ity ) o (1755

= (1-8fy (1—%)_0‘& (1_ (15304))
= ful—a=B)>0

4For simplicity, the theoretical analysis focuses on revenue-neutral policy changes. As a consequences, repercussions
through the funding of equalization grants need not to be modelled.



receives a grant

zi = gi — Viks.

Public policy is assumed to aim at maximizing a quasi-linear welfare function

V=w +u((r—9:)ki+g)+v(a—1), (6)

where w is utility from public consumption and v captures the utility derived from the part of land
that is not used commercially. Hence, welfare is determined by wages, by the per-capita revenues
from capital taxation and the fiscal equalization scheme, and by the share of land not used for
commercial purposes. Note that income from the land-rent does not enter the local government’s
objective function which is equivalent to assuming that all land is owned by absentee landlords.

This simplifying assumptions helps me to focus on wage and revenue effects of land use.

Optimization with regard to the capital tax rate implies

dwi

dr;

+u’ ((1i — %) ki + i) (kzz + (15 — %) Z’i’) Lo

This can be expressed in the form of the familiar Samuelson condition

dw; 1
u' (i —0i) ki + gi =< z) ; 7
(oo = (-G ) @

requiring that the marginal benefit of public good provision equals the marginal cost of public
funds. Note that the latter term is a declining function of the parameter ¢; that reflects the degree

of fiscal redistribution.
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Optimization with regard to the supply of land requires

CZ«ZUZZ + o’ ((1i =) ki + 94) (13 — ) ijlkz o (a—1;) il 0.
Rearranging terms yields
dwi dk;i

’U/ (a—li) = Th+u,<(Ti_ﬁi) ki—i—gi) (Ti—ﬁi) dil, (8)

This expression states that the optimal land use requires the marginal benefit from land as an
amenity to be equal to its opportunity cost. The latter consists of the marginal increase in the
wage rate and the marginal benefit from higher tax revenues if an additional unit of land is made
available for commercial use. Note that the latter term depends on the net revenue effect of the

larger tax base.
In this setting, the following proposition holds:
Proposition 1:

In a decentralized economy characterized by equations (1)-(5) and with Cobb-Douglas technology,
a benevolent local government aims at maximizing utility of immobile labor according to equation
(6). The optimal land use policy requires that the benefit from land not used commercially is equal
to the opportunity cost. An individual jurisdiction has a higher optimal share of commercial land

if it is exempted from rather than being subjected to fiscal redistribution.

Proof: The optimal tax and land use policies of jurisdiction ¢ are given by equations (7) and ().

In a situation where jurisdiction ¢ is not subject to fiscal redistribution, the parameters of the

11



equalization system are gZQ =0 and 19? = 0 for this jurisdiction. The optimal policy is characterized
by l? and TZ»O and the resulting supply of public goods is k?TiO . A revenue neutral change in the

equalization system is characterized by

and

o+ (0 0l K = R

(2

Keeping the tax rate at the initial level, the jurisdiction can therefore provide the same amount
of public services without the need to adjust the supply of land. However, with policy choices

unchanged, the amount of land not used for commercial purposes has lower opportunity cost since

r( 30y _ dw; 1 (010 0@
dw; r(. 1y (0 _ gl %
> . +u' (g;) (1) = 9}) i
_ dwi
dl

If the second-order conditions for an optimum are fulfilled in the initial equilibrium, the optimal

amount of land made available for commercial use is reduced ll-l < l?. [ ]

The intuition behind this statement follows from the condition (8) which characterizes the optimal
land use. If fiscal redistribution is at a maximum, the marginal effect of land on tax revenues is
fully compensated by equalization grants 7; = 1J;. In this case, an increase in the tax base through
the expansion of land does not generate any (net-)revenue effect. Hence, the second term of the
optimality condition does not add to the opportunity cost of land use. With lower opportunity

cost of land not used for commercial purposes, the amount of land available to generate amenities

12



a — l; is increased and the share of land assigned to commercial use I; is reduced.

3 Empirical Methodology

The empirical analysis examines determinants of commercial land-use using data for local juris-
dictions. In particular, it aims to test whether a higher share of land is assigned to commercial
land-use by jurisdictions that are operating under business tax competition. To identify differences
in the strength of tax competition faced by the individual jurisdictions I rely on fiscal institutions
in Germany. More specifically, I exploit the fact that equalization grants,® the key instrument for
fiscal redistribution among German municipalities, are not paid to all municipalities. Municipalities
which have tax capacity or are deemed to have low fiscal need are exempted. While the details
vary by region, the basic set-up of equalization is the same for all regions in our data. Jurisdictions
with low fiscal capacity relative to fiscal need receive equalization grants that are inversely related
to fiscal capacity. As a consequence, they face a high degree of fiscal redistribution. An additional
FEuro of own revenues, generated through the expansion of commercial land, for instance, results in
much lower fiscal equalization grants (Buettner, 2006). Consequently, the impact on net revenues
is substantially reduced to about 20 cents out of an additional Euro of own revenues. Jurisdictions
that have fiscal capacity above a certain level of fiscal need marked are considered “abundant” and
do not receive equalization grants. Hence, these jurisdictions face a much lower degree of fiscal re-
distribution. An additional Euro of own revenues, generated through the expansion of commercial

land, would show up in much higher revenues.

°In German these grants are formally called Schluesselzuweisungen nach der mangelnden Steuerkraft.
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The identification of the degree of fiscal redistribution faced by the individual jurisdictions utilizes
the fact that equalization grants are formula based and determined mainly by tax capacity (k;) and

population size (n;).6 More specifically equalization grants per capita are determined by a function

zi = f (s, ki3 gi, 04)

where g;,1; represent parameters of fiscal redistribution. The distinction between high- and low
tax-capacity jurisdictions implies that the function is discontinuous. More specifically, for jurisdic-
tions that have tax capacity exceeding fiscal need, a change in tax capacity has no effect on the
equalization grant. If tax capacity is below fiscal need, an increase in tax capacity results in a
lower equalization grant. Formally, using the above notation, for jurisdictions with tax capacity

below fiscal need ¥;k; < g¢;, equalization grants are paid and gl’z < 0. For jurisdictions that have

tax capacity exceeding fiscal need ¥;k; > g¢;, consequently %IZ =0

To illustrate the discontinuity graphically, Figure 1 provides a scatter plot of equalization grants
against tax-capacity employing the dataset used below. While there is substantial variation in
equalization grants capturing differences in fiscal need across jurisdictions, at high levels of tax

capacity, changes in the tax capacity do not show up in the equalization grants.

Municipal fiscal equalization does not rely on a single indicator to determine whether a municipality

receices fiscal equalization or not. It rather considers a set of indicators that capture the tax capacity

5Also density plays an important role and it therefore included in the analysis below. To keep the discussion of
the methodology simple, this further determinant is suppressed in the following exposition.

"Actually, there a more discontinuities in the system, as in many states jurisdictions with particularly low tax
capacity are subject to (even) higher fiscal redistribution (see Buettner, 2006).
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Figure 1: Fiscal Equalization Grants and Tax Capacity

Equatlization Grants

Tax Capacity (adj.)

Note: The figure reports tax capacity and equalization grants both in per capita terms for the estimation
sample excluding obervations from Lower-Saxony. Note that the tax capacity is standardized at state level
such that the mean values for the different states are identical.
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and various dimensions of fiscal need. This makes it extremely difficult to construct a single variable
that determines the assignment to fiscal redistribution. For this reason, the empirical analysis does
not follow a regression discontinuity design. However, given the crucial importance of tax capacity
and population size of municipalites, in order to empirically identify the causal effects of fiscal
equalization, it is of key importance to take account of the differences among jurisdictions with
regard to tax capacity k; and population size n;. By using appropriate control variables, the
empirical analysis focuses on a variation in the equalization grants that cannot be assigned to
differences in tax capacity and population size. To take account of non-linearities in the grants
formula, for instance, differences in the treatment of large vs small municipalities, the analysis
includes controls also for quadratic, cubic, etc. terms of population size and tax capacity. With
a rich set of controls for tax capacity, population size and density, identification rests in effect on
the discontinuities of the equalization system that treats individual jurisdictions differently even if

they show high similarities.

Given the institutional background I estimate the following equation for the share of land assigned

to commercial use by municipality ¢:

p p
Al =1lig1 = lig = o+ Boli + Bl (2 = 0) + Y Bajnl + > Bajkl + BsXi + e, 9)
j=1 j=1

where Al; ;41 denotes the change in the share of land assigned to commercial use between periods
t+ 1 and ¢t. The right-hand side conditions on the amount of land assigned to commercial use
in period t. Hence, the regression considers the growth relative to the amount of land already
assigned to commercial activities. There are two reasons for using a specification that conditions

on the current share of commercial land. First, land assigned to commercial purposes often cannot

16



be easily transformed into other uses. Second, residents in municipalities with large fractions of
commercial land may perceive the further expansion of such areas as more problematic. To capture
the amenities associated with land, I include controls for other types of land use in X;. I also add
a full set of state dummies, to capture possible institutional differences in land-use regulations and

grant levels.

(51 captures the effect of fiscal redistribution. In the light of the above analysis a positive coefficient
is expected: if a jurisdiction does not receive equalization grants, the indicator function has unit
value I (z; = 0) = 1. This indicates the absence of fiscal redistribution through equalization and,
hence, the higher should be the amount of land assigned to commercial use. By allowing for
arbitrary non-linear effects of population size and tax capacity, the estimation approach ensures
that only discontinuous differences in equalization grants are used to identify the effect of fiscal

equalization.

To distinguish possible income effects of equalization grants from the incentive effect associated
with being exempted from fiscal equalization, I also provide results from specifications that include
not only an indicator of whether a municipality is “abundant” and receives zero equalization grants

but also the level of equalization grants.

p p
Al =a+ Poli + il (2 =0) + Bozi + > _ Baynl + > Pajkl + BsXi + &, (10)
j=1 j=1

where z; is the level of equalization grants per capita. To allow for non-linear income effects, I also

run regression with the equalization grants squared.
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4 Data

The empirical analysis is based on data provided by the German Federal and State Statistical
Offices. The statistics on land use are provided quadrennially. The land use is reported at the level
of municipalities who have the basic responsibility in land-use regulation. The municipalities in
Germany form the lower tier of governments in the German federation. In 2005, which is the base

year of our analysis, there were about 11000 municipalities in Germany.

Following the classification of the land use statistics I focus on commercial land, which includes
buildings and areas used for industrial production and other commercial purposes.® To obtain land

shares I relate the commercial land to the total area of each municipality.

Figure 2 shows a map of commercial land use as a share of total area for the German municipalities.
The map shows the intensity of commercial land use using four categories which roughly follow
the quartiles of the empirical distribution of the share of commercial land use. Some missing
data are encountered for the city states (Hamburg, Berlin, Bremen) and some other jurisdictions.
Metropolitan regions and the neighboring regions of the cities display high levels of intensity.
But also the Rhein-Valley as well as various spots in the southern part depict higher intensity of

commercial land-use.

Figure 3 depicts the change in the intensity of commercial land use between 2009 and 2005. The map
classifies the change in four groups with declining shares, no change, modest increases and strong
increases. The middle eastern part of Germany displays a larger number of missings that stem from

reforms of the administrative structure where municipalities were split up and fusioned into larger

8The definition is “Gebsude- und Freiflichen, die vorherrschend gewerblichen und industriellen Zwecken dienen.”
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Figure 2: Commercial Land Use as a Share of Total Area (in %)

less than 0.1%

less than 0.25%
B iess than 1%
- more than 1%

|:| missing

Berlin

Frankfurt

Stuttgart

Note: The figure reports the share of land assigned to commercial purposes for about 11000 municipalities
in 2005 in %. Due to reforms of the administrative structures in particular in the eastern part of Germany
there are missing values.
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units. The figure shows that across the map there are municipalities that have increased the share
of land used for commercial purposes. Much activity is reported in the south of Germany (Bavaria,
Baden-Wuerttemberg). Also some peripheral areas in the North-West (Northrhine-Westfalia) and

in the South East (Saxony) report relatively strong increases.

With missing data on the change of land use, the basic estimation sample comprises 7929 munici-
palities, if we include grants the sample is reduced to 7168 observations. Descriptive statistics for
the size of municipalities and their commercial land use are provided by Table 1. The municipalities
in the dataset comprise a total size of 202,318 squared kilometers which is about 57% of the total

size of Germany.

The mean share of land assigned to commercial uses as defined in the statistics is rather small.
In 2005 this share is about 0.6% of total area. For the total dataset this amounts to commercial
land use in an amount of 1,226 km?. The table also provides figures for alternative land uses. The
dominant categories are agriculture (56.5%) and forests (28.1%). Land use for traffic (5.1%) is the
third most important category followed by residential land use (2.9%). The average change of the
share of land assigned to commercial use over the four years from 2005 to 2009 is 0,02. Relative to
the share in 2005 this amounts to an increase by 3.7%. For the dataset as a whole this amounts
to an increase in commercial land use by 46.5 km?. However not all municipalities have increased

commercial land use — some have reduced it.

The table also shows the descriptive statistics on municipalities’ characteristics such as population,
and population density. Average jurisdiction size is about 5,000 residents, the largest city included
has about 645,000 residents. As changes in municipal borders are more likely to be encountered

with large municipalities, various large cities are excluded. The key explanatory variable is the

20



Figure 3: Change in Commercial Land Use

decline
no change
B moderate incr.

- strong Incr.
|:| missing

Note: The figure reports the change in the share of land assigned to commercial uses between 2009 and 2005.
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Table 1: Descriptive Statistics

Variable Mean  Std.Dev. Min Max
Total size of municipalities (in 100 m?) 23253  2695.3 45 35750
Commercially used land (in % of total size) 59970 1.1224 0 19.946
Change of commercially used land 2009 vs 2005 | .03682  .29911  -7.8520 11.765
Population 5046.7  16676. 5 645415
Density (residents per 100m?) 1.8698  2.5165  .01106  33.309
Equalization grants in 1,000 Euro per cap.! 16397 11069 0 1.0502
Abundancy (zero equalization grants) 07681  .26630 0 1
Tax capacity in 1,000 Euro per cap. 44165  .43405 .00536  21.287

Other shares of land use (in %)

— residential land 3.0618  3.3762 0 47.826
— waste disposal 20291 .76380 0 37.861
— recreation area .83378 1.1745 0 31.467
— burial ground 06983  .14426 0 7.2897
— traffic area 5.2381 2.3917 0 27.950
— agricultural land 55.811  20.331 30075 95.187
— forests 28.599  20.394 0 95.204
— water area 1.7507  3.4316 0 56.581
— mining/extraction area 32878 1.4942 0 36.623

Sources: Own computations based on statistics provided by the German State and Federal Statistical Offices. 7929
Observations. All figures for 2005, if not otherwise indicated. * observations from Lower-Saxony are removed due to

data problems. In this case statistics refer to 7168 observations.
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equalization grant per capita. The average grant in the sample is about 151 Euro per capita but
the maximum figure is about 1,050 Euro. The table also reports a binary indicator for “abundant”
jurisdictions receiving zero equalization grants. In the dataset, about 8% of municipalities fall in

this category.

As discussed above, identification of fiscal redistribution requires to include controls for the de-
terminants of equalization grants. Besides population and density this refers to the tax capacity
per-capita. In order to compute this indicator I employ the tax revenues obtained by each munic-
ipalities. Tax revenues include the municipal shares of income tax and value added taxes as well
as the revenues from three own taxes: local business tax, land tax on residential land, land tax
on agricultural land. Following the equalization laws in the respective state, the tax capacity is
calculated using standard levels of tax effort.” The descriptive statistics point at the characteristic
cross-sectional variation in tax capacity. On average the tax capacity is calculated with 442 Euro
per capita. For some jurisdictions revenues are almost zero and the maximum value amount to

21,287 Euro per capita.

Though the empirical analysis is concerned with the change in commercial land use, the current

structure of land use could possibly be associated with differential trends towards more or less

9More precisely, tax capacity is the sum of the municipal shares of value added and income taxes (which are
federal taxes) as well as by lagged values of standardized business tax revenues. All German states (excluding city
states) operate systems of equalization grants that employ the same concept of tax capacity. See Buettner (2009)
for an exposition of the German municipal fiscal equalization system. As a result of the system, a non-abundant
municipality looses a fraction of an additional Euro earned through taxation because of a compensating change in
grants. The absorption of own tax revenues through the equalization system varies across states. In Northrhine-
Westphalia the absorption rate reached 90% in 2006. Since abundant municipalities do not receive grants they keep
all or most of additional tax revenues. Thus, abundant municipalities face substantially different incentives to engage
in fiscal competition than their non-abundant counterparts. Information on state specific parameters are used for
standardization are taken from Lenk and Rudolph (2004) and updated using the equalization laws of the respective

states.
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commercial land-use. As a robustness check, the estimation below controls for various other types
of land use. More specifically, the analysis below considers wether the inclusion of a full set of

indicators, that capture current land-use patterns, exerts effects on the key parameters of interest.

5 Empirical Results

Table 2 reports the results from a first set of specifications. Column 1 reports the results of a basic
regression including only the level of population, the tax capacity per capita, the density as well as
a full set of state dummies. The absence of fiscal equalization grants shows a positive significant
effect. Specifications (2), (3) and (4) add 3rd order polynomials for population, tax-capacity and
density to ensure that the remaining effect of grants is not driven by these variables. Specifications

(5) and (6) include higher order polynomials.

In the absence of fiscal equalization grants, the implied marginal contribution rate to the system
of fiscal equalization is zero. Hence, for municipalities not receiving this grants there is no fiscal
redistribution through the equalization system. According to the above theoretical analysis, I
expect commercial land-use to be larger for this group of municipalities. The empirical results
confirm this expectation. In all specifications the absence of equalization grants exerts a positive
significant effect. Across specifications, a robust increase in the share of commercial land use by
about 7-8% over the four years from 2005 to 2009 is encountered. Relative to the average size of

commercial land, this points to an expansion of about 10-12% over four years.

Table 3 presents further results from specifications that include a full set of controls for the land

use in the initial period of 2005. Though some of the indicators for land use show significant effects,
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the effect of equalization grants proves robust.

Table 4 provides results of specifications that include both the binary indicator of “abundant” mu-
nicipalities as well as the level of equalization grants. As noted above, this helps to test for possible
income effects associated with equalization grants. The results are consistent, qualitatively, with
the above results. They indicate that abundant municipalities pursue an expansion of commercial
land use. In addition, municipalities that receive more equalization grants seem to be less active in
this regard. This points to negative income effect on the supply of commercial land. However, the
pure incentive effect which arises from being exempt from fiscal redistribution is found to give rise
to an increase in the share of commercial land by about 6%. This figure is slightly below the total
effect obtained above. In order to test whether this result is robust against allowing for non-linear
income effects Table A-1 in the Appendix report results of regressions where also the square of the

level of equalization grants is included. This terms shows no significant effect, however.

The above regressions include a large number of municipalities, most of which receive relatively
large equalization grants. Since these jurisdictions may be less useful as comparison groups for
those municipalities that are exempt from equalization, I ran further regressions that are excluding
jurisdictions receiving high levels of equalization grants. Table A-2 in the Appendix excludes
observations of municipalities with grants above the median of all grant receiving jurisdictions.
Even though the number of observations is reduced substantially the results confirm the positive
effect of being exempt from redistribution both in terms of the significance as well as in terms of
the magnitude of the effect. Note that in the reduced set of observations, the share of abundant
municipalities is about twice as large (0.162) as in the basic sample. Table A-3 in the Appendix

excludes observations of municipalities with grants above the first-quartile of all grant receiving
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jurisdictions. Here, the number of observations is reduced even more. However, the positive effect
of being exempt from redistribution gets even stronger in this reduced sample, where the share of
abundant municipalities is about 24%. Table A-4 in the Appendix focuses on municipalities with
(state-adjusted) tax-capacity above the median grants. Again, the basic finding of higher growth

in commercial land-use of municipalites exempted from fiscal redistribution is confirmed.

6 Summary and Conclusion

The theoretical analysis in this paper provides a tax competition model augmented by land as
an input to production and by fiscal redistribution. The analysis shows that a local government,
which aims at maximizing the utility of immobile workers, equates the marginal benefit from land
that serves as an amenity with its opportunity cost. The latter is determined by the wage increase
that results from a higher share of commercial land as well as by the marginal benefits from an
expansion of public services. This expansion results from the increase in tax revenues associated
with the inflow of capital. This link between land use and taxation gives rise to concerns about
an inefficient expansion of commercial land use by jurisdictions competing for mobile capital. The
theoretical analysis also shows, however, that fiscal redistribution among local governments tends

to mitigate the fiscal incentive to expand commercial land use.

As empirical testing ground for the analysis of the fiscal incentive to expand commercial land the
paper considers the land use among municipalities in Germany. The German municipalities offer
a promising case for studying land use under conditions of tax competition, since the main tax

revenue source of local municipalities is a tax on local business. In order to identify differences
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in the competitive environment faced by the municipalities, I exploit institutional characteristics
of municipal fiscal equalization system. In particular, I make use of the discontinuities in the
system that involves heavy redistribution among the majority of municipalities, but at the same
time, exempts municipalities with high levels of tax capacity from the redistributive grant system.
This causes strong institutional variation in the degree of fiscal redistribution. However, due to
the complexity of local fiscal equalization, the analysis does not apply a regression discontinuity

design.

The empirical results utilize a large dataset comprising the development of commercial land-use
between 2005 and 2009 for a large fraction of all German municipalities. The results confirm
a robust significant effect of fiscal redistribution on commercial land use. More specifically, I
find that commercial land-use tends to be higher in municipalities that are exempted from fiscal
equalization and, thus, are exposed to more intense interjurisdictional competition. The empirical
results show that municipalities exempt from fiscal redistribution have an average increase in the
share of land assigned to commercial use by about 10-12% between 2005 and 2009, whereas the
average expansion in the dataset is reported with 3%. While this significant difference proves robust
across various alternative specifications, since the vast majority of the 11000 municipalities are not
exempt, the results suggest that the strong degree of fiscal redistribution associated with municipal
fiscal equalization severely curtails the fiscal incentive to expand commercial land use in Germany.
I conclude that business tax competition is not a major force behind the expansion of land use in

Germany.
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