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Abstract

This paper presents novel estimates of the incidence of corporate taxes that, for the first
time, account for commercial real estate. We combine unique real estate data with admin-
istrative data on wages and profits in Germany. We leverage over 17,000 local business tax
changes for our empirical analysis. Our estimates indicate that a one percentage point in-
crease in local business taxes reduces commercial real estate prices by 2%, while residential
real estate prices decline by 1%. Wages decline by approximately 1%, and profits decline
by about 2%. Using the reduced-form estimates, we update current incidence measures

within a spatial-equilibrium framework.
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1 Introduction

A fundamental distinction in public economics lies between the legal obligation to pay a tax
and the ultimate economic burden. Taxes are rarely borne entirely by those legally responsi-
ble for payment. Instead, the economic burden of a tax is passed on to other economic agents
through price adjustments. The fact that the legal incidence of taxation differs from its eco-
nomic incidence is particularly evident in the case of corporate income taxation. While the

taxpayer is a legal entity, the economic burden of a tax can only be borne by individuals.

This paper offers the most comprehensive analysis to date of the incidence of corporate in-
come taxation. Combining theoretical modeling with an empirical analysis, we investigate
how changes in corporate income tax rates affect the economic welfare of four groups: firm
owners, workers, owners of residential real estate, and owners of commercial real estate. The
distribution of the tax burden between these groups has important implications for the pro-
gressivity of the tax system. If the bigger part of the corporate tax burden was borne by firm
owners or landowners, the corporate income tax would be highly progressive, as these groups
tend to be at the top of the income and wealth distribution. However, if workers bore a large
fraction of the tax burden, the progressivity of the corporate income tax would be low or it

could even be regressive.

In the first part of the paper, we extend the spatial-equilibrium model of Suarez Serrato and
Zidar (2016) featuring mobile firms and workers by including a commercial real estate market.
In this framework, corporate income tax shocks affect the scale and location choice of firms. In
equilibrium, workers’ wages, residential real estate prices, and commercial real estate prices
adjust to equate demand and supply in these markets. We then derive closed-form incidence
formulas and show that the incidence shares borne by firm owners, workers, residential real
estate owners, and commercial real estate owners depend only on few key elasticities: the
macro elasticities of labor and commercial-property demand, their cross-elasticities, and the
effective supply elasticities of labor, housing, and commercial land. We demonstrate that the
welfare relevant elasticities can be recovered by estimating the reduced-form impacts of tax
changes on firm profits, wages, as well as residential and commercial real estate prices. Fur-
thermore, we endogenously derive the income shares of each group to obtain income-weighted
incidence shares. This approach provides clear guidance for the following empirical analysis

and allows us to transparently compare our findings with the literature.

In the second part, we estimate the reduced-form effects of corporate income tax changes on
profits, wages, and real estate prices empirically. To this end, we exploit the unique institu-
tional design of the German system of business taxation and make use of extensive real estate

data as well as administrative data on local wage levels and firm profits. In Germany, corporate



income is taxed at two levels: first, at the federal level, and second, at the municipality level
through the local business tax (LBT). The decentralized setup of the German LBT offers two
important advantages for our research design. First, while municipalities can autonomously
adjust the LBT rate every year, the tax base and liability criteria are set by the federal gov-
ernment and, hence, uniform across all municipalities. This allows us to distinguish local tax
rate variation from changes in other tax provisions. Second, there is substantial variation in
LBT rates across space and time as there are roughly 10,000 municipalities in Germany which
adjust their taxes frequently.! During the period we study, there have been more than 17,000

LBT rate changes, providing the statistical power for robust identification.

Our empirical analysis combines administrative panel data on German municipalities, includ-
ing their LBT rates, wage levels, and firm profits, with property-level microdata. The real
estate data cover more than 16 million properties listed for sale and over 15 million properties
listed for rent between 2008 and 2019. Among these, approximately 1.0 million (1.5 million)
are commercial properties offered for sale (rent). Compared to prior research on real estate
markets, our property data are unique in two key respects. First, whereas most existing stud-
ies only study residential real estate or cannot distinguish between commercial and residential
real estate, our dataset provides detailed information on commercial properties separately, in
addition to residential listings. Second, unlike most previous studies, we do not rely on one
single (type of) data source or advertising platform. Instead, our data include information from
more than 140 different sources and cover various leading online platforms and newspapers.
Therefore, our data encompass nearly the universe of commercial real estate transaction offers
and are thus representative of the commercial real estate market as a whole, serving as a proxy

for the cost of property as a factor of production.

We apply a series of flexible event study designs exploiting the variation in LBT rates across
municipalities and over time to estimate reduced-form effects of LBT changes on offered prop-
erty sales prices and rents, wages, and profits. We then use this set-up to estimate the welfare-

relevant elasticities.

Our main finding is that higher corporate income tax rates significantly reduce profits, wages,
as well as residential and commercial property prices. The negative effect of tax hikes on
property prices and wages increases in the years following the tax change, while the negative
effect on profits becomes smaller (in absolute terms). With regard to sales prices, the baseline

event study estimates suggest that a one percentage point increase in local business taxes de-

This variation has been used by Fuest et al. (2018) to study the wage incidence of corporate taxation. It
has also been used to study the effects of corporate taxation on investment (Link et al., 2024), R&D (Lichter
et al., 2025), firm entry and exit (Riedel et al., 2020), MNE location choices (Becker et al., 2012), consumer prices
(Dedola et al., 2023; Jacob et al., 2023) and the interaction of firm mobility and tax setting behavior (Langenmayr
and Simmler, 2021, 2024; Merlo et al., 2023)



creases the offered sales price of commercial properties by two percent after four years. Prices
for residential properties decline by about one percent after four years. Furthermore, we find
that wages decline by about one percent following a one percentage point tax hike, which is
close to the estimate by Fuest et al. (2018) for an earlier period. Finally, we also estimate the
effect of LBT changes on net-profits using two separate methods. First, we directly estimate
a reduced-form effect of tax changes on taxable profits. Second, we use our theoretical model
and the reduced-form effects on wages and commercial real estate to quantify the incidence
on profits. Both methods lead to very similar results. All results are robust to the inclusion of
different sets of control variables, as well as accounting for shocks at the state or commuting
zone level. The findings are also robust to using the estimator developed by De Chaisemartin
and d’Haultfoeuille (2024) to account for potential problems stemming from treatment hetero-

geneity in Difference in differences (DiD) settings.

After estimating the welfare-relevant elasticities, we can compute the share of incidence borne
by each economic agent. We report incidence shares applying the income weighted approach
developed in Suarez Serrato and Zidar (2024).? The analysis reveals that firm owners are the
most affected by tax changes. They bear about 58 percent of the tax burden in the medium
run.’ The second most affected group are the owners of commercial real estate. They bear
about 20 percent of the burden. Residential landowners bear about 12 percent, while roughly
11 percent of the burden falls on workers. According to these estimates, landowners bear a
larger burden than the previous literature suggests, while workers bear a smaller share. This
is in part due to the mechanical effect of adding land as a production factor, but also due to
our refinements to the theoretical and empirical implementation of the incidence analysis.
We also investigate how the incidence shares develop over time. While the incidence in the
year of the tax change is almost entirely borne by firm owners, it is slowly shifted to the
other agents as time passes, most strongly to commercial landowners. We also find that the
price declines for commercial and residential properties are accompanied by decreases in land
prices. This suggests that the price declines are not primarily driven by reduced investment in
structures. The incidence analysis is robust to differences in parameter calibration, the model-
based quantification of profit effects, and alternative assumptions about the deductibility of

capital and property costs.

The analysis of corporate tax incidence has a long tradition in economics. Most studies in
this field, though, only focus on the division of the tax burden between capital and labor.*

In his seminal contribution, Harberger (1962) shows that in a closed economy framework in

*Unweighted incidence shares are reported in the Appendix.

3This is in line with the findings of Link et al. (2024), who report a decline in investment after LBT increases.

A notable exception are the studies by Suarez Serrato and Zidar (2016) and Suérez Serrato and Zidar (2024),
on which we build. Combining a spatial equilibrium model with empirical analyses based on U.S. data, the authors
show that a significant portion of the corporate income tax is shifted to owners of residential real estate.



which all adjustments take place through factor price changes, the burden of the corporate
income tax is completely borne by capital owners.” Reviewing several open-economy general
equilibrium models, Gravelle (2013) concludes that, for the U.S., a reasonable estimate would
be that 60 percent of the corporate income tax burden is borne by capital and 40 percent by
labor. This finding is well in line with the empirical estimates by Liu and Altshuler (2013),
Suarez Serrato and Zidar (2016) and Kennedy et al. (2022) for the U.S., as well as with the
estimates of Fuest et al. (2018) for Germany and Arulampalam et al. (2012) for a sample of nine

European countries.®

We contribute to this literature in several important ways. First, on the theoretical side, we
extend existing spatial equilibrium frameworks by explicitly modeling a commercial real es-
tate market and thereby incorporating commercial land into firms’ production function. This
allows us to recover formulas for the corporate income tax burden falling on four different
groups: firm owners, workers, owners of residential real estate, and owners of commercial
real estate. In particular, it enables us to assess the incidence on commercial landowners, a
margin that has not been explicitly considered in previous work, which mostly focuses on
the distribution of the corporate tax burden between capital and labor. Previous research has
focused on firm mobility (Giroud and Rauh, 2019), investment (Ohrn, 2018; Link et al., 2024;
Chodorow-Reich et al., 2024; Zwick and Mahon, 2017), local labor markets (Fuest et al., 2018;
Garrett et al., 2020) and spatial misallocation (Fajgelbaum et al., 2019). Therefore, our estimate
of the effect on commercial real estate is particularly novel, as there is only a very scarce lit-
erature studying taxation and commercial real estate in general. An exception is Lockwood
et al. (2023), who recently studied the effects of property tax relief measures on vacancy rates

and rental prices for commercial properties.’

Including commercial real estate into the analysis of corporate tax incidence is important for at
least three reasons. First, land is a central factor of production for many firms and, unlike labor
or capital, it is immobile. This implies that commercial land likely bears a notable fraction

of the corporate income tax burden. Consequently, if commercial land is omitted from the

5 Although it has been shown that this conclusion depends on a number of critical assumptions (see Fuest and
Neumeier, 2023, for a detailed discussion), the view that capital owners bear the lion’s share of the tax burden
is still widespread. For instance, the U.S. Congressional Budget Office (CBO) assumes that 75 percent of the
corporate income tax burden falls on capital owners and 25 percent on workers (Congressional Budget Office,
2021). Estimates of the progressivity of the U.S. tax system based on distributional national accounts even tend
to assume that the entire burden of the corporate income tax is borne by capital owners (e.g., Piketty and Saez,
2007; Piketty et al., 2018; Saez and Zucman, 2020).

SWinter et al. (2025) present survey evidence from German firm executives that suggests that incidence of
business taxes can shift asymmetrically across agents, depending on the direction and size of tax changes.

"Our paper also relates to the local public finance literature examining local tax setting behavior and (cor-
porate) tax competition. For instance, Janeba and Osterloh (2013) and Merlo et al. (2023) provide evidence that
German municipalities compete for mobile capital and strategically interact in their tax setting behavior. We
address this fact in a separate section in which we analyze spillover effects of LBT changes.



analysis of corporate tax incidence, the share of the tax burden borne by other economic agents
will be overestimated. Furthermore, real estate owners tend to be at the top of a society’s
income and wealth distribution. Identifying the extent to which corporate taxation is shifted
onto real estate owners is therefore crucial for evaluating the progressivity of the corporate
income tax. Finally, the share of the tax burden borne property owners also has implications
for efficiency. If the tax is shifted onto landowners (commercial and residential), it will, at least
partly, function like a land value tax. In that case, part of the burden is capitalized into lower
property values, so the tax has a smaller distortionary effect on firms’ investment and location

decisions, implying lower efficiency costs.

Our second contribution also concerns the theoretical framework: we provide a transparent
mapping from reduced-form elasticities to tax incidence shares. This makes it possible to
identify which theoretical assumptions drive differences between incidence measures, and to
assess the sensitivity of results to alternative assumptions. By varying key parameters or neu-
tralizing specific channels, we can implement the implicit assumptions of earlier studies and
demonstrate how their results relate to the broader spatial equilibrium model. In doing so, our
framework puts the existing literature into perspective: we not only derive new incidence esti-
mates but also reconcile divergent findings and clarify the mechanisms and modeling choices

responsible for differences across studies.

Third, on the empirical side, our contribution to the literature on corporate tax incidence is the
use of an extensive micro-data set covering residential and commercial real estate prices and
its combination with administrative data on local business taxes, wage levels, and firm profits
in Germany. Our annual data cover real estate offered for sale and for rent in more than 8,000
German municipalities from 2008 to 2019, as well as firm profits and employee wages in those
municipalities, and over 17,000 municipal tax changes used for identification. This allows us
not only to estimate the share of the corporate tax burden borne by firms, workers, and real
estate owners empirically, but also to track the development of the incidence shares year by
year, thereby measuring how the distribution of the tax burden evolves dynamically after a

tax change and how it is gradually shifted between factors over time.?

The remainder of this paper is structured as follows. First, we present the theoretical frame-
work underlying our analysis in Section 2. Then, we outline the institutional setting of busi-
ness taxation in Germany and the data we use in Section 3. The empirical model is presented
in Section 4. In Section 5, we discuss the main reduced-form results and perform a variety of
robustness checks. In Section 6 we estimate the incidence shares and check the sensitivity of

our results. Section 7 concludes.

8Suérez Serrato and Zidar (2016), for instance, use decennial data in their empirical analysis, so that they
estimate long-run effects of corporate tax changes on residential property prices, wages, and profits.



2 Theoretical Framework

Our theoretical model characterizes the incidence of local corporate taxes on the welfare of
four agents: workers, firm owners, owners of commercial real estate, and owners of residen-
tial real estate. The effects on the welfare of each of these agents are characterized in terms of
estimable reduced-form effects. These reduced-form effects reflect structural parameters that
determine the supply of and demand for labor, residential real estate, commercial real estate,
and goods. We build on the spatial equilibrium framework introduced by Suarez Serrato and
Zidar (2016, 2024) (henceforth SZ) and extend it. In the model, workers maximize their utility
by locating in one of many small open economies, landowners supply real estate to maximize
profits, and firm owners maximize profits by choosing the location and scale of their produc-
tion. Crucially, we model commercial real estate as an explicit production factor such that
business-tax shocks affect prices for offices, shops, and factories in addition to wages and res-
idential property prices. Goods and capital markets are global, whereas labor, housing, and

commercial property markets are local.

This framework serves three central functions in our analysis. First, it provides a transpar-
ent mapping from reduced-form elasticities to incidence shares, which clarifies how different
theoretical assumptions shape the attribution of the tax burden and allows us to test the sen-
sitivity of incidence shares to alternative assumptions. Second, it enables us to measure the
impact of corporate taxation on the welfare of commercial landowners, a margin that has not
been considered in previous work. Third, the framework is flexible enough to generate in-
cidence predictions under alternative assumptions and to reconcile divergent findings in the
literature. By explicitly modeling different assumptions — either by varying key parameters
or by shutting down particular channels - it becomes possible to replicate earlier approaches,
highlight the margins responsible for differences across studies, and relate their results to the
broader spatial equilibrium model. We focus on the welfare implications for agents in the local
economy, an analysis of global welfare is beyond the scope of this paper (see Fajgelbaum et al.,

2019, for an analysis of global welfare implications of US state taxes).

2.1 Spatial-Equilibrium Environment

Each location c hosts N, identical workers, F. monopolistically-competitive establishments,

a representative residential landlord, and a representative commercial landlord.

Workers. Ineach locality ¢, a continuum of identical workers supplies one unit of labor and

selects the location that maximizes V'V, which depends on wages, residential property prices

nc?’



and amenities
ang =ap+Inw. — ozlnrf + /_10 +&ne,

Uc

where w, is the local wage, 77 the residential property price, and o € (0, 1) the Cobb-Douglas
expenditure share on housing, A. a location-specific amenity, and &,. ~ EV(0,0") an id-

iosyncratic taste draw. Local housing demand is H” = %9
c

Land markets. Representative residential and commercial landowners supply housing (res-
idential real estate), HS = (BHrH)1' and commercial real estate, G5 = (B%r&)n where
B and BY denote the location specific productivity of residential and commercial real estate,
n" and n¢ are the corresponding supply elasticities, and 77 and r" are the per-period user
cost of one unit of residential or commercial real estate. For renters this equals the contractual
rent, for owner-occupiers it equals the opportunity cost of tying up capital in a building (in-
terest, depreciation, property taxes).'” With Cobb-Douglas preferences and equating demand
and supply, residential costs satisfy

H

1 1
lnrle In N, + = Inw, — e Hlan—i—

In a.
+ nH 1+ nf 1+

1+ nlf
After substituting this equation into the household location problem and thereby incorporat-

ing the housing market feedback we obtain the effective elasticity of labor supply'':

S
a‘LC _ ELS _ 1+nf—a (1)
dw, = o (+n+a

which depends on housing supply elasticity 1, the housing expenditure share o and the

dispersion of idiosyncratic location tastes "V

Local population is driven by the location choices of households. A household will locate in a location if
the indirect utility there is higher than in all other locations. If &, are i.i.d. local population is determined by:

Ne=P (VYW = max, {VW}) = ="
2 P i

"The framework does not allow for transfers between residential and commercial land use. While interesting
in itself, such conversions are heavily constrained by zoning restrictions and planning regulations in practice in
Germany. Modeling them explicitly would add complexity without materially changing the incidence results, as
the aggregate burden on landowners remains unaffected by these constraints.

We call this the effective elasticity of labor supply because it already incorporates the indirect effect of wage
changes on residential property costs that mute the labor supply elasticity.




Production. Establishments draw an idiosyncratic productivity B;. = B. + Cje With Cje ~
EV(0, o) and produce output

N5 —
yjc = Bjc l;yc kfc 9;](; Mjlc K 177 Vs 57 77>07

under CES product demand (¢”” < —1) and local corporate tax 7.."> The firms use labor
Ljc, capital kj., commercial real estate g;. and intermediate goods M, as inputs.”® Perfectly
mobile capital earns the national rental rate p. A share x, of commercial real-estate costs
is deductible from the corporate tax base, capturing different deductibility rules for bought
and rented real estate. A share ky of capital costs is deductible from the corporate tax base,
capturing differences in tax treatment between equity and debt financing. We discuss the

implications of different deductibility assumptions in Appendix C.9.

In a given location ¢, establishments maximize profits over inputs and prices p;. while facing
a local wage w., local prices for commercial real estate r?, national interest rates p, national

prices p, of each variety v, and local business taxes 7. subject to the production technology:

Tje = max (1—-m1) (pjcyjc — welje — / pvxvvjcdv> —(1 — ryTe) TCngc—(l — KiTe) pkje,
lickjerto,jePje veJ

In Appendix C.3 we solve the establishment problem by deriving the first order conditions for

capital, labor and commercial properties. Then we derive the input factor demands and derive

an expression of profits that only depends on factor prices:

PD 5(ePD - PD _(.PD
mjc:(l—Tc)”J)Z(E H)ﬁc(a H)TCGU(E +1) jc(a —H)/{

where « is a constant term across locations. We use this expression to solve the establishment

location problem.

Location choice of firms. Establishments’ productivity B;. = B. + (jc consists of a com-
mon location specific productivity level B, and an idiosyncratic establishment specific pro-
ductivity level (;., which is ii.d. type I extreme value. Using the profit function derived above,

taking logs and dividing by — (e’ + 1), the expected value of locating in c is

12To simplify the exposition, we focus on the case of single-plant firms. The interaction with formula appor-
tionment is detailed in Appendix B.1 of SZ.
PD

£ __
ePD 1

D + . e
BMje = | [,e; (Tvje) TP dv is establishment j ’s bundle of goods of varieties v. Goods of all va-
rieties can serve as either final goods for household consumption or as intermediate inputs for establishment
production.
!4 As pointed out by SZ, taking logs and dividing by —(¢F'” + 1) does not affect the choice ranking as it is a
strictly monotonic transformation.
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where p, = % and 7, = % are the tax deduction inclusive costs of capital and

commercial properties. Under full deductibility (k; = x4, = 1) they simplify to p and r..

The share of establishments that locates in c is given by:

exp(ve/al)
Yo exp(ve /oF)

L=
where o' is the dispersion of the location specific idiosyncratic establishment productivity ¢;.

Local demand for inputs. Putting together the location choices and the intensive margin
scale decisions, it is possible to derive the local demand for labor and commercial real estate

(the exact derivations are shown in Appendix C.3.5 and C.4:

PD\A, _ PD PD _-PD__ R
L? =E, x wdTe 1p(1+6 )8 (14e )77/106( € 1)Be.

c c c Ze

PD PD PDy,,_ _.PD_1\[
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c pC ZC

where r( and wy are common terms across locations, 2. is a term related to the idiosyncratic

productivity parameter (j..

2.2 Key Reduced-form Elasticities

From these equations we can obtain key elasticities driving the incidence on workers, landown-

ers, and firm owners. The first of those elasticities is the macro elasticity of labor demand:

OlnLP
ML ey k- amen) = (1s )=
1 We Substitution Scale Q/ 7

Firm—Location  Compositional—Margin
(2)
where + is the output elasticity of labor, e'? is the product demand elasticity and o’ is the
dispersion of idiosyncratic productivity. As noted by Malgouyres et al. (2023) the scale mar-

gin cancels out with the compositional margin. Hence, the elasticity simplifies to e*P =



— (1 + UlF) Similarly, we can derive the macro elasticity of commercial real estate e“° =

—(1 4 ). Two other important demand elasticities are the cross-elasticities. First, the elas-
ticity of labor demand with respect to commercial property prices /¢ = — . Second, the
GC ol

elasticity of commercial property demand with respect to local wages e~ = — .

The commercial property demand equation can also be used to derive the equilibrium on the
commercial property market. Commercial property prices obey the following expression that
links In 7% to In N, and In w,.:

G

1 n
In N, Inw, — —¢
T+nG +1+n§nw L+n¢

Inré = In BY

Through this, we can derive another key object that describes how wages and commercial real

estate price are related through their respective supply elasticities:

e LS
Olnry 1 (811&]\/0 1) _1+e 3)

Olnw. 147 \dlnw, 148

Finally, we can characterize the effects of local tax changes on local demand for labor and

commercial real estate:

olmLY  omGP  OlnE, 1 1 _1+i @)
oln(l—7,) 0ln(l—7.) 9ln(l—7.)  —(ePD 4 1)oF ol

where we now assume that capital costs are not deductible and commercial real estate costs

are fully deductible. We show the derivations for different assumptions in Appendix C.9.

2.3 Incidence of a Local Tax Change

We denote w. = dlnw./0In(1 — 7.) and similarly for other variables. We characterize the
incidence of corporate taxes on wages, property prices, and profits and relate these effects to
the welfare of workers, landowners, and firms. We focus on the welfare of local residents, as
the policies we study are determined by policymakers at the local level (with the objective of
maximizing local welfare — at least in our model). Because we study small open economies,
price changes affect the consumers globally, but the effects on consumer welfare in the local
economy is approximately zero. Therefore, the consumer price channel is not relevant for our

local welfare analysis.

Assuming full labor force participation, i.e., Lf = N, clearing in the housing, labor, capital,

10



and goods markets gives the following labor market equilibrium:

H, 4 H\ _ 7D G G .
NC (wcarc 7Acﬂlc ) - Lc (wmpmrc 777(: 77—67 BC: ZC)

This expression implicitly defines equilibrium wages w.. The market clearing condition im-

plies that

dln LY OlnLP olmL?
We + T
org ¢

= v ¢ Oln(1 —7.) + ow,

where the total labor demand elasticity Lg depends on a direct effect and effects through

wages and commercial real estate prices. Rearranging the equation yields:

_OlnL S S I &

. dln(1—7c) _ —(ePP+1)o” ol (5)
We = eLS _ OInLP _ OImLP 14eLS — _LS _ LD _ -LC1+el¥
Owe org  1+n¢ 1+n&

which extends the standard incidence framework by incorporating commercial real estate into

LC 14eb8
1+ng

of commercial real estate reduces the wage elasticity. Furthermore, the incidence depends on

the denominator through the term ¢ . As e1¢ is expected to be negative, the addition

the effect of the tax change on labor demand, and the demand and supply elasticities of labor

and commercial real estate.

Similarly, we can derive the effect of a tax change on commercial real estate prices:

dlnLP :
¢ ami-r) T e 14 elS ©)
7= = ny
‘ e — e 1+n¢

which simplifies to the effect on wages scaled by the labor and commercial real estate supply

elasticities.

The effect on residential real estate prices can be derived similarly and is given by:

1 LS
= () ™)
¢ 1+ nH

The effect on net profits differs from the standard framework by incorporating an additional

term for the change in commercial property costs:

e =1 —5(5PD+1> —i—’y(gPD—l—l)wc—i—n(ng—i—l)r"CG (8)

Reducing capital wedge Higher labor costs Higher property costs
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Hence, including commercial real estate in the analysis reduces the incidence on firm owners.
All these elasticities can be estimated in the data or alternatively calibrated from external data.

In the next section, we show that these elasticities map directly into welfare changes.

2.4 Incidence on Welfare

In this section, we relate the elasticities derived above to welfare changes of the four agents.
We focus on welfare in the local economy, which is the relevant concept for the policymakers
setting the local taxes. Analyzing global welfare is beyond the scope of this paper'> We assume
that the tax change in location c has no effect on wages and property prices in other locations.
We present the main results here, the full derivations are reported in Appendix C.7. The effect

of a tax cut on the welfare of workers in location c is:

A% . .
m = (wc —ar )

The effect of a corporate tax cut on a firm owner is:

T
dln (1 —715)

=T,

Next, consider the effect on the welfare of residential landowners in location c. Landowner
welfare in each location is the difference between housing expenditures and the costs of sup-

plying that level of housing. This difference can be expressed as follows:

Neawe /e

1

G (28 ) do = T "

N.aw,,

VEE — Noaw, — /

0
Importantly, landowner welfare is proportional to housing expenditure. The effect of a cor-
porate tax cut on the welfare of the representative residential real estate owner can then be

expressed as

dln(1 -7  aw.N,1+nH

N _
* T

(1—71°) cdln(l —7°)

dVLE 1 o dN, dw, Ne+w. g
We =
dln

The total expenditure on commercial real estate is given by:

In (GCDFCG) = ln(ZNcwc)

15See Suérez Serrato and Zidar (2016) for more information on how the forces in the model relate to global
welfare and Fajgelbaum et al. (2019) for an analysis of global incidence for US state taxes.

12



By the same logic as above, the effect of a corporate tax change on the welfare of the repre-

sentative commercial real estate owner is given by:

Vi N+, g

din(1—7¢)  1+n¢ '°

Therefore, the welfare changes of the four agents are directly linked to the empirically es-

timable elasticities. The full derivations are provided in Appendix C.7.

2.5 Income Share Weighting

The model makes it possible to derive the endogenous income shares of each of the four types
of agents. Following Suarez Serrato and Zidar (2024) we weight the four incidences by the local
income shares (0,,, 0y, 0, 0-) to get an income weighted incidence. The shares are character-

ized in the following way:

(1—(ePP41)5)
1 a n/v (1+n/v) —(EP(D+1)(1)-5)
I’ I ’ I ’ I
~—~ ~—~ ~—~—
Workers Residential Land Commercial Land Firm Owners

(1—(e"P+1)5)
where [ = [1+a+n/y+ (1+ n/v)m . Therefore, the shares depend on «, 9,

n/v and e”P. We calibrate these parameters in Section 6. A complete set of derivations,

alternative deductibility cases, and additional comparative statics are reported in Appendix C.

3 Institutions and Data

To empirically estimate the effect of corporate tax changes on factor prices, we exploit Ger-

many’s decentralized institutional setting of local business taxation.

3.1 Business Taxation in Germany

In Germany, business profits are taxed at two levels. At the national level, depending on a
firm’s legal status, profits are either subject to the corporate income tax (CIT/Korperschaftsteuer;
applies to corporate firms) or the personal income tax (PIT/Einkommensteuer; applies to non-
corporate firms). At the municipality level, firms are subject to the local business tax (LBT). In
2019, the LBT generated a revenue of 55 billion euros, which corresponds to 48.9% of munici-
pal tax revenues (Federal Statistical Office (Destatis), 2022). This equals 65% of total profit tax
revenues from corporate firms, making the LBT a substantial part of overall corporate taxation
(Federal Statistical Office (Destatis), 2022).
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The LBT is levied on firms’ profits and applies to all corporate and non-corporate firms, with
very few exemptions.'® For firms with establishments in different municipalities, formula ap-

portionment based on each establishment’s payroll share allocates to municipalities.

The LBT rate 777 is the product of a basic rate (Steuermesszahl) ti*%,. and a municipality-

specific scaling factor (Hebesatz) %%, such that: 7 g7 = &%, x ™8 The basic rate t%, is
determined at the federal level and identical across all municipalities and firms, as are the tax
base and liability criteria. However, municipalities can autonomously set the scaling factor

. subject to a legal minimum of 200% (which implies a minimum tax rate of 7%). The
municipal council annually decides on the scaling factor. The resulting LBT rate is thus locally
determined and typically set by municipal councils at the end of the calendar year, taking effect
on January 1 of the following year. In our empirical design, we exploit changes in 77, gy driven

exclusively by variation in 6.7

Using variation in the municipal scaling factor 0, g7 as the source of identification offers two
key advantages for causal inference. First, Germany’s more than 10,000 municipalities can be
regarded as small open economies embedded within a nationally integrated economy. In this
setting, the parallel trends assumption — central to event study and difference-in-differences
(DiD) approaches — is more likely to hold than in studies relying on cross-country variation.
General equilibrium spillovers, such as shifts in interest rates or consumer prices, are unlikely
to meaningfully bias the estimates, even in sectors producing non-tradable goods. For example,
residents may easily substitute services across nearby municipalities, minimizing location-
specific price effects (see also Fuest et al., 2018). Second, all observed changes in the LBT rate
during our sample period stem from municipal policy decisions. The tax base and liability
criteria are set at the federal level, and there were no concurrent federal tax changes in the
relevant period. This institutional structure ensures that the variation we exploit is likely
orthogonal to firm behavior, unlike many prior studies where tax rate changes coincide with
adjustments to the tax base.’® Additionally, municipalities also set the local property tax (LPT)
rate. Importantly, adjustments to LBT and LPT are often enacted jointly. To avoid omitted
variable bias, all of our empirical specifications include scaled leads and lags of LPT changes

as controls, ensuring that our estimates isolate the effect of LBT variation. We also provide

18Exemptions include certain professional services (e.g., lawyers, physicians); see Paragraphs 2-3 of the
LBT Act (Gewerbesteuergesetz): https://www.gesetze-im-internet.de/gewstg/BINR009790936.html,
accessed January 14, 2023.

7In 2008, the federal base rate the%T was reduced from 5.0% to 3.5%. As this rate has remained unchanged
since, all post-2008 variation in 77 g7 is attributable to changes in the local scaling factor. For 2008, we do not
consider tax changes that were caused by the federal reform, except in those municipalities where 675 increased
sufficiently to raise the overall LBT rate relative to 2007. We also conduct a robustness check in Table B.9, where
we exclude any variation driven by the federal 2008 reform and focus entirely on the changes of the local scaling
factors. The results are very similar to our baseline estimates.

8Notable exceptions include Fuest et al. (2018) and Kawano and Slemrod (2012).
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further robustness checks with different sets of LPT controls or differrent sample definitions

based on the number of LBT and LPT changes during our estimation window.

3.2 Municipal Variables and Business Tax Data

The municipality-level dataset is constructed from administrative records provided by the Sta-
tistical Offices of the German Federal States (Statistische Landesdmter). The core variable of
interest is the annual municipal scaling factor (§74}), which determines the LBT rate. We aug-
ment these data with district-level economic indicators — specifically, gross domestic product
(GDP) and unemployment rates — as well as data on local LPT rates and municipal population.
These serve as proxies for local business cycle fluctuations.”” To capture broader locational
and economic structure, we include the Federal Institute for Research on Building, Urban Af-
fairs and Spatial Development’s (BBSR) typology of settlement structure (Siedlungsstrukturelle
Kreistypen) and assign each municipality to one of 258 commuting zones (CZs). Following
Fuest et al. (2018), we exclude 648 municipalities affected by merger reforms, as we cannot
consistently assign them a unique LBT rate.?’ Our final panel comprises 10,091 municipalities,

observed annually from 2004 to 2023.

Appendix Figure A.2 visualizes spatial variation in LBT rates. Panel A.2a shows that aver-
age rates are relatively high in Northrhine-Westphalia and Saxony and comparatively low in
Bavaria and much of Eastern Germany. LBT rates range from 7% to 31.5%. Panel A.2b illus-
trates that municipalities in Northern Germany adjusted their LBT rates more frequently than
those in the South. While 1,522 municipalities made no changes over the sample period, 691
increased their rates five or more times between 2004 and 2023. On average, every year, about

10% of municipalities adjust their LBT rate.

Appendix Figure A.1 compares the size of tax changes for the LBT and the LPT. While we
allow for both LBT increases and decreases in our baseline estimation, LBT cuts are rare and
small. Most changes in the LBT are hikes below 2 percentage points, with an average hike of
0.81 percentage points. In 2019, the mean (median) LBT rate was 12.76% (12.78%). That is, the
average LBT change corresponds to 6.3%. In contrast, LPT levels and changes are generally
much smaller - ranging from 0.05 to 0.5 percentage points — with an average increase of 0.12

percentage points.

Measuring Municipal Firm Profits To estimate the incidence on firm owners, we use data
on LBT revenues to approximate firm profits at the municipality level. Gross profits before

taxes are estimated by dividing total LBT revenues by the local tax rate, yielding the pre-tax

YDue to changes in reporting standards, data on municipal expenditures and revenues are only available until
2014 and are excluded from most of our analyses.
20We also exclude two municipalities whose reported LBT scaling factors fall below the legal minimum.
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LBT base. To derive net profits, we subtract the amount of taxes paid from this gross estimate.
This provides a proxy for the income that firms retain after meeting their local tax obligations.
These profit measures allow us to estimate the elasticity of firm profits with respect to tax
changes and to quantify the share of the tax burden borne by firm owners. Disadvantages
of this approach are that yearly tax revenues might include effects from loss offsetting in
other years and that tax planning might affect the measurement. Therefore, we also follow
Malgouyres et al. (2023) and Suérez Serrato and Zidar (2023) and quantify the profit elasticity

using the theoretical model.

Municipal Wage Data To measure the impact of LBT changes on wages, we use adminis-
trative data on average yearly gross manufacturing wages at the municipality level from the
Regionalatlas of the German Statistical Offices. We collect annual observations for the period

2009-2019 and merge them with our municipality-level panel.

3.3 Property Data

To estimate the commercial and residential property price channels as one key dimension of
corporate tax incidence, we employ a large and unique micro-dataset of the German real estate
market provided by the consultancy firm F+B. The dataset compiles information from real
estate advertisements across both residential and commercial property types listed for rent or
sale. It is based on about 140 sources, including major online portals (e.g., ImmobilienScout24),
(trans-)regional newspapers, and real estate agencies. Key advantages of the F+B data are
its extensive coverage and careful cleaning: properties listed across multiple platforms at the
same time are consolidated into a unique observation. For each listing, we observe the first

and last day it was advertised, along with a proxy for the realized transaction price.?!

To assess the validity of the price information, we benchmark our residential price index
against the GREIX (German Real Estate Index), constructed from administrative transaction
data collected by local property valuation committees (Gutachterausschiisse) in major German
urban areas. As shown in Figure A.4 in the Appendix, the two series exhibit highly aligned

price trends, suggesting that the listing prices reliably capture underlying market dynamics.

Crucially, besides a rich panel of residential property listings, the F+B data provides the first
comprehensive source on commercial real estate prices in Germany, allowing us to assess how
local corporate taxes affect both the welfare of residential property owners and the welfare
of owners of commercial properties. We use the data from January 2008 to December 2019,

yielding over 31 million observations: roughly 29 million correspond to residential listings (in-

2I'This proxy corresponds to the offering price on the final day of the listing, adjusted by an estimated discount.
The discount is derived by F+B through matching a subsample of the advertisements to actual transaction data.
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cluding over 14 million rentals and over 15 million sales) and around 2.5 million to commercial

properties (including 1.5 million rentals and 1 million sales).

This micro-dataset represents the most granular and comprehensive source of data on the
German real estate market, capturing close to the universe of all properties listed for sale or
rent. While administrative records are available only at a more aggregated level — and micro-
data are not accessible for research — many previous studies rely on data from a single real
estate platform. In contrast, our data allow us to aggregate the value of all properties offered for
sale in each year, thereby allowing us to estimate annual transaction volumes and to compare
them to administrative records. Appendix Figure A.7 presents estimated transaction volumes
based on our data for each year from 2008 to 2019. These range from €36 billion in 2008
to over €70 billion in 2019 and closely align with external estimates by Burkert et al. (2019),
who report average yearly commercial transaction volumes of €35 billion (2004-2018) and €54
billion (2014-2018). This comparison suggests that our data capture a substantial share of

Germany’s commercial property market.*

In our empirical analysis, we separately study the price effects of an increase in the LBT on
properties offered for rent and those offered for sale. Therefore, our two outcome variables
of interest are the rental and sales prices per square meter (sqm) of a property on the final
day a property was listed. As previously noted, we observe listing prices rather than actual
transaction prices.”> Besides price information, the dataset covers a wide range of property
characteristics. For each property, we have information on floor size, the number of rooms,
the construction year, its location, as well as indicators for amenities and locational character-
istics. Commercial properties are categorized into five different types: offices, retail, storage,
production, or restaurant spaces.”* Residential properties are categorized into single-family

houses, apartments, and multi-family houses.?

2The annual real estate reports by the Gutachterausschiisse document approximately one million property
transactions per year (Arbeitskreis der Oberen Gutachterausschiisse, 2019), of which around 10% involve com-
mercial properties and 70% residential properties. For example, in 2018, they report 727,000 residential and 84,000
commercial transactions. In comparison, our dataset records an average of roughly 1.3 million residential and
100,000 commercial listings offered for sale per year. Although our figures reflect listings rather than realized
transactions, they are of a comparable order of magnitude.

23This implies that properties never listed on the market are not covered in the dataset. However, as discussed
above, listing prices closely track transaction prices. Prior studies have treated final listing prices as a reliable
proxy for actual prices (e.g. Loffler and Siegloch, 2024; Dolls et al., 2025; Fackler et al., 2024; Krolage, 2023), and
in our case, using the estimated transaction price provided by F+B leads to virtually identical results. Moreover,
Figure A.4 in the Appendix further corroborates the validity of the listing prices by showing that they closely
follow transaction-based price indices from the GREIX database.

24Figure A.5 in the Appendix shows the distribution of property types for the commercial sales and the com-
mercial rents sample. In both samples, offices constitute the most common type of properties offered, though
there are some differences in the composition between the samples. The sales sample consists of comparatively
more restaurant and production spaces.

SFigure A.6 in the Appendix shows that in the sales sample, single-family houses and apartments are simi-
larly represented while multi-family houses account for a much smaller share. By contrast, the rents sample is
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3.4 Estimation Sample

We integrate and harmonize municipal panel data including information on LBT rates, wages,
firm profits, and other local variables with the property dataset to construct an annual panel.
We subsequently partition the data into four subsets based on property use (commercial vs.
residential) and listing type (sale vs. rental). These data cover all German municipalities, with
municipality-year observations spanning the period from 2008 to 2019. To account for leads

and lags in our event study estimation, we incorporate LBT rates for the years 2004 to 2023.

In our baseline specification, we require at least one advertisement per municipality-year cell
over all years, yielding a sample of 8,560 municipalities covering all property types. Figure
1 illustrates the spatial variation in the average number of postings per year over the period
2008-2019. As expected, the number of postings is highest in densely populated areas of West
Germany and major agglomeration zones, with large municipalities registering up to 150,000

postings per year.

Figure 1: Average Number of Postings per Year (2008-2019)
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Notes: The figure illustrates the spatial variation in the average annual number of advertising postings across 8,560 German municipalities
between 2008 and 2019. Grey areas denote municipalities for which we do not observe at least one posting per sample year or which were
excluded due to municipal merger reforms occurring during the sample period (2008-2019). Source: Own calculation based on data from F+B
and the Statistical State Offices.

When disaggregating the data into our estimation samples, we retain 8,430 municipalities per

overwhelmingly dominated by apartments.
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year in the residential sales sample (over 15 million price observations) and 6,129 munici-
palities per year in the residential rental sample (over 14 million price observations). In the
commercial market, we observe 3,250 municipalities per year in the sales sample (1,033,264
price observations) and 2,574 municipalities per year in the rental sample (1,526,310 price ob-
servations).” Figure A.3 in the Appendix shows the spatial distribution of the commercial and

residential estimation samples separately for rents and sales.

Table A.1in the Appendix documents the sample selection procedure we follow to generate our
baseline estimation samples. Municipalities are excluded either due to administrative reforms
(e.g., mergers) or because they have too few observations per year in a sample. These excluded
municipalities are primarily located in rural areas of Eastern Germany (notably Saxony-Anhalt
and Mecklenburg-Western Pomerania), as well as in small jurisdictions across Southern and
Western Germany. Table A.2 in the Appendix presents descriptive statistics for property, tax,
and municipal variables in each of the estimation samples. Table A.4 presents the descriptive

statistics for the tax and municipal variables in the wage and profit samples.?’

4 Research Design and Identification

4.1 Empirical Design

In our empirical analysis, we estimate the reduced-form elasticities that map directly into wel-
fare changes according to the model in Section 2. We use an event study design to estimate
the causal effect of LBT changes on our outcome variables of interest: commercial and resi-
dential property prices as well as rents, wages, and firm profits. Because our outcomes vary
in granularity — property-level for real estate outcomes and municipality-level averages for
wages and profits — we define a generalized outcome variable yy,,,;, where £k indexes either in-

dividual properties or denotes a municipality-level observation, depending on the outcome.?®

26 Additionally, 2,186 municipalities have at least one annual posting in each real estate subsample. Although
this subset includes only around 20% of German municipalities, it still captures approximately 78% of all postings
in our dataset population. This concentration is expected: in 2018, the median German municipality had 1,810
inhabitants, and the 25th percentile municipality had 653 or fewer inhabitants.

?TThe profit sample is the most comprehensive covering the largest number of municipalities, while the wage
sample and the commercial rents sample cover the smallest number of municipalities. For the profit regressions,
we keep only municipalities that have positive reported profits over the whole period (covering more than 98%
of the population) and exclude municipalities that experience two or more tax drops over the sample period
(dropping less than 4% of the population). These municipalities are likely special outliers (Fuest et al., 2018).
In these municipalities, the estimated profit responses are quite large; we interpret this as reflecting accounting
profits rather than changes in real activity. Excluding them leaves the estimates for all other outcomes essentially
unchanged. We show how estimates change for different sample definitions in Figure B.8 and Table B.12.

8For real estate outcomes, Ygmt = In(pim¢) represents the log rent or sales price per square meter of property
i in municipality m and year t. For aggregated outcomes such as wages and profits, ypm: = n(wp:) and
Ykmt = In(mme) respectively, where the outcome is observed at the municipality-year level.
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Each municipality is nested in a commuting zone cz and a state s.%

We set up our panel-event study design to allow for municipalities experiencing multiple tax
changes in the event window. In addition, instead of using dummies, we scale our event study
indicators by the tax change, i.e. the actual change in the LBT rate caused by changes in the
municipal scaling factor.® Thus, we allow for varying and continuous treatment intensities.

Formally, all of our regressions are based on some variant of the following model:

J J
n(yeme) = > BALBTL + > G;ALPTR + Xyt + i + Ort + €kt (9)
j=—j+1 j=—j+1

where the ﬁAj capture the estimates of interest that measure the dynamic causal effects before
(j < 0)and after (j > 0) treatment with j lags and j leads of the treatment variable. The event
study indicators in ALBT!,” capture the treatment as a change in the LBT rate in year t — j
and municipality m relative to the year ¢t — j — 1 triggered by a change in the local scaling
factor. The main control variables included in all specifications are the scaled leads and lags of
LPT rate changes ALPT,,” in municipality m at time ¢ — j relative to the year t — j — 1. It is
important to control for changes in property tax rates for two reasons. First, the property tax
has a direct effect on property prices (Oates, 1969; Loffler and Siegloch, 2024) such that our es-
timates can be biased if we do not control for it. Second, similar to the LBT rate, the LPT rate is
also set by municipal governments each year, which suggests that there could be a connection
between changes in both of these tax rates.*’ Equation 9 also includes a set of time-varying
controls, denoted by X},,,;, which are incorporated in some specifications. For property-level
outcomes, Xp,,; includes property characteristics such as floor size, construction year, the
number of rooms, indicator variables representing other amenities as well as an indication of
whether an ad was posted on- or offline (see Section 3.3 for a description of the property data).
In some specifications the controls include dynamic measures such as district GDP, district
unemployment rate, municipal population (in logs and lagged by two periods) to control for
time-varying shocks that may occur shortly before or after a tax change. Unobserved munici-
pal characteristics that are constant over time are captured in the municipal fixed effects, pi,,.
We further include region-by-year fixed effects 6,, to flexibly control for time-varying shocks

at different regional levels. Depending on the specification, the region  is defined either at the

There are several ways to define a commuting zone in Germany. The arguably most common way (see, e.g.,
Fuest et al,, 2018) is to use the so-called definition of Arbeitsmarktregionen (“Labor Market Regions”) from the
BBSR which leaves us with 258 CZs.

3'Note that these changes can be negative in case of a tax cut.

31Blesse et al. (2019) study the joint decision to set LBT and LPT rates. They find that the municipal tax policy
is not consistent with an inverse elasticity rule, i.e. most municipalities impose relatively higher rates on business
profits than on immobile land. To address potential concerns regarding the interaction between LBT and LPT, in
Section 5.1, we present a robustness analysis excluding property tax controls. Additionally, we provide results
for a subset of municipalities that did not experience an LPT change during the sample period.
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state level (s) or at the level of commuting zones (cz), allowing us to account for differential
trends in local economic areas. ¢y,,; denotes the error term. The standard errors are clustered
at the municipality level, which represents the level of the identifying variation in our model.
This generalized model allows us to estimate the dynamic treatment effects of LBT changes

across a variety of outcome types within a unified empirical framework.

We set j = 4 and j = 5, allowing us to cover ten years around a tax reform occurring in pe-
riod ¢ = 0. Including four years in the pre-treatment period should be sufficient to detect
indications for potential violations of the parallel trends assumption, while a post-reform pe-
riod of five years allows investigating both the short- and medium-run effects of tax changes.
Following Schmidheiny and Siegloch (2023), ALBT";’ (and ALPT";’) are binned treatment
indicators so that at the end points the coefficients deliver an estimate for all past and future
tax changes, respectively, that precede or follow our chosen effect window. In this setup, the
observation window of the tax change has to be set longer than the observation window of the
dependent variable to account for the correct leads. Therefore, we track tax changes between
2004 and 2023. Staggered treatment timing leads to an unbalanced panel in event time (even
though the municipality panel is perfectly balanced from 2004 to 2023). We therefore drop the
binned endpoints from our event study graphs following Fuest et al. (2018). The event study
indicator for the pre-reform year is omitted from the regression, such that all coefficients have

to be interpreted relative to the pre-reform year.

While Equation 9 identifies the semi-elasticity of the effect of LBT increases on commercial and
residential property prices, wages, and firm profits, most studies in the corporate tax incidence
literature also report elasticities with respect to the net-of-tax rate (e.g. Suarez Serrato and
Zidar, 2016; Fuest et al., 2018). To be able to compare the magnitudes of our estimates to
previous findings on the effects of corporate taxes on other production factors, we substitute
the treatment indicators in Equation 9 with the change in the log net-of-tax rate in each lag
and lead (Aln(1 — LBT: )). We then average the treatment effects over the post-treatment
period to obtain a measure of the elasticity of each outcome with respect to the LBT burden.
The regressions include the same controls and fixed effects as our event study specification in

Equation 9. We denote point estimates for the elasticities as .

4.2 Identification

The baseline event study regression in Equation 9 includes “state x year” fixed effects. This
specification accounts for state-level shocks such as municipal election years, which have been
shown to affect LBT rates (Foremny and Riedel, 2014). Thus, we identify the effect of tax
changes on factor prices within municipalities and the 16 German states over time. The iden-

tification of causal effects requires that there is neither reverse causality nor omitted variable
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bias, and is based on several additional assumptions.

The first identifying assumption is the parallel trends assumption. In our model, we assume
that untreated (and not-yet-treated) municipalities allow us to infer the counterfactual trend
in factor prices that we would have observed in treated municipalities if they had not been
treated. This implies that our estimates are solely driven by tax changes rather than other
shocks affecting the observed municipalities. This assumption would be violated in case of any
biasing trends or systematic shocks at the municipality level that influence property prices,
wages, firm profits, or tax rates. While the event study setup allows for a visual test of par-
allel pre-trends - i.e., if the lead-coefficients are close to zero — we check for differential lo-
cal shocks between treatment and control group in two ways similar to Fuest et al. (2018).
First, we estimate the model in Equation 9 with municipal unemployment and district GDP
as outcome variables. The results are presented in Figure B.18 in the Appendix. We find flat
pre-trends suggesting that the taxes were not changed in response to worsening economic
circumstances.** Moreover, we control for local shocks at the level of 258 commuting zones.
We do so by including more granular “CZ x year” fixed effects instead of “state x year” fixed
effects. This specification accounts for any annual (labor-market) shock not reflected in state-
level outcomes. In addition, we assume no anticipation effects, i.e., landlords are assumed to
not adjust offering prices after the announcement of a tax change, and before it comes into
effect. LBT changes are usually announced in December and become effective in January of
the following year, that is, usually only one month after they are announced (see Link et al.,
2024, for a discussion on this). Therefore, anticipation effects can only affect a small fraction
of observations in our sample where the final date of advertisement falls into that narrow time
window. Finally, we assume that the Stable Unit Treatment Value Assumption (SUTVA) holds.
This assumption requires that the effect on property prices, wages, and firm profits following
a tax change in a municipality does not depend on whether neighboring municipalities also
experienced tax changes (Imbens and Rubin, 2015). While it is not trivial to show that SUTVA
is fulfilled, we construct a spillover measure and demonstrate that tax increases in close-by
municipalities have only a very small negative effect on sales prices (see Figure B.11 in the
Appendix). If anything, this should bias our estimates downwards, since the spillovers are
negative. In Figure B.10 in the Appendix, we also show that controlling for spillovers leaves
our estimates essentially unchanged. This is unsurprising as most municipalities are small.
As described in Section 3.1, municipalities set the scaling factor individually each year, which

implies that tax changes occur at different times and with different intensities. At the same

%2This is in line with Foremny and Riedel (2014), Fuest et al. (2018) and Link et al. (2024) who show that
changes in the LBT are typically not triggered by shocks to economic variables. As in the US (Robinson and
Tazhitdinova, 2022), regional variation in corporate tax rates seems to be to a large extent idiosyncratic and not
readily explained by standard theories of tax setting. Overall, we are therefore confident that omitted variables
do not threaten identification in our setting.
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time, some municipalities change their taxes frequently. In general, our event study design
in Equation 9 allows for all the above-mentioned features so that both municipalities that are
never treated and those that are not-yet treated function as control groups while they can
receive treatment several times during our sample period, but it relies on the assumption of

homogeneous treatment effects.

Heterogeneous Treatment Effects. An implicit assumption in the baseline estimation is
that treatment effects scale proportionally with treatment intensity — i.e., that the impact on
factor prices increases in direct proportion to the size of the tax change, while there is no
variation in the treatment effect between municipalities or for different years of treatment.
However, treatments may be heterogeneous between different (groups of) municipalities. Our
model in Equation 9 cannot account for such heterogeneity. In addition, while some munic-
ipalities experience only one tax change during our observation window, others are treated
more frequently. Potentially, the price effect of a single tax increase differs from the effect
of multiple tax increases. For instance, the treatment effect may vary between the first and
the subsequent tax increases within a municipality. Finally, given the differences in treat-
ment timing, some municipalities increase taxes at the beginning of the observation period,
while others do so later. Dynamic effects of tax increases may depend on the year of their
implementation. To account for potentially heterogeneous treatment effects in our model, we
implement the estimator proposed by De Chaisemartin and d’Haultfoeuille (2024), i.e. the only
two-way fixed effect robust estimator that can account for the effects of multiple treatments in
the complex setting of the German LBT. It accounts for heterogeneous treatment and measures
both immediate and dynamic treatment effects. Applied to our context, the estimator allows
that municipalities may be exposed to multiple treatments (tax changes), with the treatment
timing defined as the year when a municipality first experiences a change in treatment. The
treatment intensity is measured as the cumulative sum of the tax changes. The control group

consists of both not-yet-treated and never-treated municipalities.

5 Empirical Results

5.1 Baseline Specification

We start our analysis by plotting the event study estimates from Equation 9 in Figure 2 for
commercial sales prices (Panel 2a) and commercial rents (Panel 2b) as dependent variables,
along with corresponding 95% confidence intervals. The figure reports results from four spec-
ifications of Equation 9: (i) including only “state x year” fixed effects, (ii) adding property-level
controls to “state x year” fixed effects, (iii) replacing them with “CZ x year” fixed effects and

(iv) adding the property-level controls to “CZ X year” fixed effects.

23



For all specifications, we find a significant, negative effect of LBT increases on commercial
property prices and rents. Panel 2a shows that, following a tax hike, the sales prices of com-
mercial properties decline significantly by approximately two to three percent after four years,
relative to the year prior to the reform. While the effect is small and only marginally sta-
tistically significant in the year of the tax increase, it becomes more pronounced over time,
such that after four years, the estimated effect is highly significant across all specifications.
The estimated effect represents an approximately 2-3 percent fall in prices. Furthermore, pre-
treatment trends are very flat across all four specifications, suggesting that treatment and
control municipalities were evolving similarly prior to the tax change, supporting the validity

of the parallel trends assumption.
Figure 2: Effects on Commercial Properties
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Notes: This graph plots the event study estimates (/3’] ,J € [—3,4]) and associated 95% confidence intervals of the event study

model from Equation 9. The dependent variables are the log sales price per sqm (Panel 2a) and the log rental price per sqm (Panel

2b). Treatment variables are event study indicators scaled by the LBT change. We require at least one ad per municipality-year

cell such that we have 3,250 (2,574) municipalities and 7,512 (5,874) tax changes out of which 7,101 (5,481) are tax hikes for

the sales (rental) price sample. All regressions include municipal fixed effects and the scaled leads and lags of changes in the

municipal property tax rate as control. They also include the controls described in the figure. Standard errors are clustered at

the municipal level.

Source: Own calculation based on data from F+B and Statistical State Offices.
The effects on rents in Panel 2b are also negative and significant, but smaller in magnitude.
All specifications yield very similar results, suggesting that commercial property rents fall by
about one percent. The smaller effect of LBT hikes on commercial rental prices compared to
sales prices could be due to two reasons. First, rents are almost fully deductible from the tax
base, while financing costs for a real estate purchase are not, which implies that tax changes
affect buyers of properties more than renters.*®> Second, there is some theoretical research and
empirical evidence that rents are downward rigid while sales prices are not (Genesove, 2003;
Gallin and Verbrugge, 2019). Hence, rents might remain stable after a tax hike, but vacancies

might increase, leading to lower expected cash-flows and sales prices. For these reasons, we

33We show the theoretical implications of different deductibility assumptions in Section C.9 in the Appendix.
Assuming full deductibility of rents and no deductibility of financing costs for purchases, we would expect a
wedge of approximately 1 between the elasticities of rental and sales prices.
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consider the sales price effects the more reliable estimates of the economic incidence of the
LBT. We also analyze the sensitivity of the incidence results when taking the effects on rental
prices. Finally, the results for the heterogeneity-robust estimators in Panels B.9a and B.9b of
Figure B.9 in the Appendix are very similar to the TWFE results. This validates that the effects

are not driven by heterogeneous treatment effects.

Figure 3: Effects on Residential Properties, Wages and Net Profits
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Notes: This graph plots the event study estimates (B] ,J € [—3,4]) and associated 95% confidence intervals of the event study
model from Equation 9. The dependent variables are the log residential sales price per sqm (Panel 3a), the log residential rental
price per sqm (Panel 3b), the log wage (Panel 3¢) and the log net profits (Panel 3d). Treatment variables are event study indicators
scaled by the LBT change. We require at least one ad per municipality-year cell such that we have 8,430 (6,129) municipalities
and 18,221 (13,164) tax changes for the sales (rental) price sample. We have 1,832 municipalities with 3,418 tax changes out of
which 3,151 are tax hikes in the wage sample, and 8,441 municipalities with 16,736 tax changes out of which 16,212 are tax hikes
in the profit sample. All regressions include municipal fixed effects and the scaled leads and lags of the municipal property tax
rate as control. They also include the controls described in the figure. Standard errors are clustered at the municipal level.
Source: Own calculation based on data from F+B and Statistical State Offices.

We now turn to the effects of the LBT on the other outcome variables pinning down the wel-
fare effects for the other agents in our analysis: residential property owners, workers, and
firm owners. Figure 3 presents these results. The effects on residential properties are shown
in Panels 3a and 3b. We find that the reduction in property prices extends to residential prop-
erties. Both rents and sales prices decline following a tax hike. Four years after the tax hike,

the prices are about one percent lower than in the counterfactual. This suggests that residen-
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tial prices respond less than commercial property prices, but the effects are still substantial.
The pre-trends are once again close to zero and insignificant, suggesting similar developments
on the rental markets in treated and untreated municipalities before the tax change. Again,
the results are very similar when using the heterogeneity-robust estimators (see Panels B.9c
and B.9d of Figure B.9 in the Appendix).

The results for the effect of tax changes on wages are shown in Panel 3c.>* We find that wages
decline significantly after a tax hike. The effect of a one percentage point tax hike grows from
about 0.4 percent in the year after the tax hike to about 0.9 percent after four years. This
effect is similar to the one estimated by Fuest et al. (2018).% Finally, the effect of tax changes
on net profits is shown in Panel 3d. Net profits decline immediately following a tax hike,
which is partly driven by the mechanical effect of the tax hike. The effect becomes smaller
over time, suggesting that the burden of the tax hike may be shifted from the firm — which
bears the statutory incidence — to the other agents. Heterogeneity robust estimates for wages
and profits are in a similar order of magnitude, though less precise and more volatile, and are

presented in Panels B.9e and B.9f of Figure B.9 in the Appendix.

To estimate price elasticities for sales prices and rents, we run the same regressions but replace
the tax rate changes by changes in the log net-of-tax rate as explained in Section 4.1. Panel
A of Table 1 shows the corresponding elasticity estimates for commercial properties. The es-
timate of the sales price elasticity for our baseline specification (with no controls except for
leads and lags of property tax changes and “state x year” fixed effects) reveals an elasticity of
2.4 and decreases slightly when adding controls and using “CZ x year” fixed effects. For the
most demanding specification, we estimate an elasticity of about 1.7. That is, following a one
percent increase in the net-of-tax rate, sales prices of commercial properties increase by 1.7
percent. The estimated elasticities for rents are smaller in magnitude, marginally statistically
significant, and lie between 0.7 and 1. Panel B of Table 1 shows the estimated elasticities for
residential properties. The elasticities are generally smaller than for commercial properties.
For sales prices, it ranges from 1 (only “state x year” fixed effects) to 0.66 (full controls). For
rents, the elasticity stays relatively constant when including more demanding sets of control
variables (between 0.7 and 0.93). According to our estimates, residential properties are less
affected by corporate tax changes than commercial properties. Panel C displays the estimated
elasticities for net profits. The elasticity ranges from 1.5 to 1.9 depending on the exact speci-
fication. These estimates are within the range of point estimates obtained by Suarez Serrato

and Zidar (2024) for their specifications relying on productivity and intensive margin labor

%4Since wages and profits are measured on the municipality level, we only plot the specifications with “state
x year” and “CZ x year” FE.

%There are some important differences between our paper and Fuest et al. (2018) as they study a different time
period (1999-2008 vs 2008-2019) and use linked employer-employee data from about 15,000 plants. In contrast,
we use municipal level data covering wages in the manufacturing sector.
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demand to quantify effects on firm profits. We also show the elasticities for the calibration of
net profits that we described in Appendix C.10. The elasticities are quite similar to our reduced
form estimates. Panel C also displays the wage elasticities. They lie between 0.51 and 0.58,

which is again similar to the comparable estimate in Fuest et al. (2018).

Table 1: Elasticity Estimation

Panel A: Commercial Properties
Ln Sales Price sqm Ln Rent Price sqm
A Ln Net-of-Tax Rate ~ 2.390*** 1.634** 1.737** 0.707 0.751* 1.045*
(0.574) (0.441) (0.549) (0.439) (0.356) (0.411)
Property Controls v v
State x Year FE v v v v
CZ x Year FE v v
Observations 1,033,264 1,033,264 1,033,264 1,526,310 1,526,310 1,526,310
Panel B: Residential Properties
Ln Sales Price sqm Ln Rent Price sqm
A Ln Net-of-Tax Rate 1.004** 0.762** 0.655™* 0.934** 0.772** 0.706***
(0.366) (0.251) (0.247) (0.311) (0.240) (0.212)
Property Controls v v
State x Year FE v v v v
CZ x Year FE v v
Observations 15,513,915 15,513,915 15,513,915 14,066,515 14,066,515 14,066,515
Panel C: Ln Net Profit Calibrate Net Profits Ln Wages
A Ln Net-of-Tax Rate 1.457* 1.893** 1.623*** 1.595*** 0.514* 0.578"*
(0.733) (0.706) (0.078) (0.073) (0.222) (0.206)
State x Year FE v v v
CZ x Year FE v v v
Observations 101,316 101,316 - - 25,272 25,272

Notes: This table presents the DiD estimates, 4, of the regression model in Equation 9. The coefficients measure the rental price elasticity
with respect to the net-of-local business tax rate. Panel A displays the elasticities for commercial properties. Panel B displays the elasticities
for residential properties. Panel C displays the net-profit and the wage elasticities. All regression models include municipal fixed effects
and account for the LPT rate. Additional control variables and fixed effects (year, “state X year”, or “commuting zone (CZ) X year”) vary
depending on the specification (as indicated at the bottom of each panel). The estimation sample is restricted to non-merged municipalities
such that we have 3,250 municipalities with 7,512 tax changes out of which 7,101 are tax hikes in columns (1)-(3) of Panel A and 2,574
municipalities with 5,874 tax changes and 5,481 tax hikes in columns (4)-(6) of Panel A. In Panel B we have 8,430 municipalities with 18,221
tax changes (17,350 hikes) in columns (1)-(3) and 6,129 municipalities with 13,164 tax changes (12,476 tax hikes) in columns (4)-(6). In Panel C
we have 8,441 municipalities with 16,736 tax changes (16,212 hikes) in columns (1)-(2) and 1,832 municipalities with 3,418 tax changes (3,151
tax hikes) in columns (5)-(6). Standard errors are clustered at the municipal level. Standard errors are in parentheses. * p < 0.1, ** p < 0.05,
**p < 0.01.

Source: Own calculation based on data from F+B and Statistical State Offices.

5.2 Additional Results and Robustness Tests

To gain further insights and assess the robustness of our results, we modify our empirical
specification and estimation strategy in several ways. First, we apply six sample restrictions
to examine the sensitivity of our estimates to the type of variation of the LBT and the LPT.

Second, we vary the set of control variables and fixed effects to capture and control for local
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shocks and local business cycles on different aggregation levels. Third, we run heterogeneity
robust estimations following De Chaisemartin and d’Haultfoeuille (2024). Fourth, we analyze
the effects separately for undeveloped land. Finally, we account for and measure potential

spillover effects of LBT changes between municipalities.

Sample Restrictions In a first set of robustness tests, we restrict our estimation sample
in different ways. The results for our robustness checks are shown in Figure B.8 in the Ap-
pendix. The graph plots the event study estimates and associated confidence intervals of the
event study model from Equation 9 for our four main outcome variables and for six different
sample restrictions.”® First, we address the potential concerns about biased treatment effect
estimates due to the fact that some municipalities were treated multiple times (and potentially
in different directions). Therefore, we drop municipalities that experienced a tax drop from the
sample. This leaves the estimates almost entirely unchanged. Second, we restrict the sample
to municipalities that experienced only a single tax hike within the event window (2008-2019).
The estimates are labeled as ‘One Hike in Window’ in Figure B.8 and are slightly less precise
but the point estimates are very similar to our baseline estimates. Third, we restrict the sample
to municipalities that only experienced one tax hike between 2004 and 2023, i.e., the time win-
dow for which we include leads and lags of LBT changes in our empirical model (marked as
‘One Hike’). Again, we lose some precision but the coefficient estimates remain very similar.
Fourth, we test the sensitivity of our baseline results to changes in the LPT. Since both LBT
and LPT are set by municipal governments, there may be important interrelations between
the two. To account for this, we estimate the model separately for municipalities that did not
experience an LPT change between 2004 and 2023. Given that LPT is adjusted even more fre-
quently than LBT (albeit with small tax changes), this specification again results in a loss of
precision. Nevertheless, the point estimates remain similar to our baseline. Fifth, and relatedly,
to address concerns that the leads and lags of LPT may represent ‘bad controls’, we also con-
duct the event study analysis without any property tax controls. Here, results are very close
to the baseline, both in magnitude and precision. Finally, as explained in Section 3.4, the set of
municipalities used in the estimations differs between estimation samples due to differences
in posting numbers. To show that results are not driven by differences between municipality
coverage between samples, we also report the results for the sample of 2,242 municipalities
that we observe for all four property estimation samples with estimates remaining virtually
unchanged. This is not surprising, as we mainly lose municipalities with few observations if

we restrict the analysis to the balanced sample, retaining about 77% of price observations. The

3 Additionally, to corroborate their robustness, we report event studies with the three different main specifica-
tions of fixed effects and controls in Appendix Figures B.12 to B.15. We also present event study graphs excluding
the states of North-Rhine Westphalia and Rhineland Palatine from the analysis in the Appendix in Figures B.16
and B.17.
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consistency of the results across these various checks provides strong evidence that the esti-
mated treatment effects are not driven by sample selection, omitted variable bias, or particular

modeling assumptions.

Local Controls and Fixed Effects The four specifications reported in Figures 2 and 3 in-
clude “state x year” or “CZ x year” fixed effects once with and once without property controls
for the different real estate samples. We report three additional sensitivity tests. First, to ac-
count for shocks at an even finer level than commuting zones, levels we estimate specifications
including more disaggregated “district x year” fixed effects. Second, we estimate specifications
where we add (twice-lagged) local controls (GDP, unemployment, population) to control for
the local business cycle.”” Finally, for the real estate sample, we include building type controls
capturing differences between property types within each real estate sample. We summarize
the post-treatment elasticities with respect to the log net-of-LBT rate and report them in Ta-
bles B.5 to B.11 in the Appendix for the four real estate sample as well as the profits and wages

samples. Estimates are similar to the baseline results.

Heterogeneity Robust Estimation Our event study model cannot fully account for po-
tential heterogeneous treatment effects with regard to the timing, scale, and number of tax
changes. To address this, we use the estimator of De Chaisemartin and d’'Haultfoeuille (2024).
Appendix Figure B.9 shows the results for all real estate estimation samples, collapsed to the
municipality level and population-weighted. Point estimates are very similar to our baseline
results. In particular, the estimates for commercial sales (Panel B.9a), residential sales (Panel
B.9¢), and residential rents (Panel B.9d) are negative and significant in the medium run and
if anything larger in magnitude than the baseline results. The estimate for commercial rents,
however, (Panel B.9b) is statistically indistinguishable from zero. Nevertheless, this does not
change any of the main conclusions of our results, with the wedge likely being explained by
the differential tax treatment between sales and rentals of commercial property. Panels B.9e
and B.9f in Figure B.9 show that the results on profits and wages also remain similar to the

baseline results when using the heterogeneity robust estimation.

Effects on Land Prices Our real estate data only covers developed properties. However,
there is reason to believe that LBT changes affect the values of land and built structures dif-
ferently (Zodrow and Mieszkowski, 1986). Importantly, developing land requires investments.
These investments are not necessarily tied to the location, which is why they should be more
sensitive to tax changes. In contrast, land is completely immobile, which is why it might bear

a larger part of the tax burden. To study the effect of LBT changes on land prices, we utilize

7To reduce endogeneity concerns local control variables are lagged by two periods; the results are similar
when using contemporaneous variables. All control variables are in logs.
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two types of administrative data. The first data set covers land price indices for Germany as a

1.® The second data set includes municipal level land price indices for

whole at the county leve
the state of Bavaria. Both data sets include price indices for two types of land: total land and
buildable land. However, the indices are based on prices of both residential and commercial
land and allow no differentiation between the two. The results are shown in Figure B.19 in the
Appendix. Panels B.19a and B.19b show the effects of LBT rate changes on overall land prices,
panels B.19c and B.19d for buildable land. Our findings suggest that land prices decline sharply
in response to LBT rate hikes. A one percentage point increase in the LBT rate is associated
with a decline in land prices by up to four percent, which exceeds the semi-elasticties from
our baseline specifications (2-3 percent for commercial properties, one percent for residential
properties).” Arguably, this suggests that land values react more strongly to changes in LBT
rates than the value of built structures, i.e. land bears a larger burden of the tax than buildings.

In addition, this finding implies that the results from our baseline specifications are unlikely

to be primarily driven by a reduction in investments into the development of land.

Spillover Effects To assess whether LBT changes in neighboring jurisdictions affect prop-
erty markets beyond municipal boundaries, we construct a spillover variable at the municipality-
year level that captures the average LBT increase in surrounding municipalities within a 50
kilometer radius. Each neighboring municipality’s tax change is weighted by the inverse of
its geographic distance, giving greater influence to closer jurisdictions. Furthermore, it is also
weighted by the municipality’s population. This spillover measure serves two main purposes:
(i) to estimate the direction and magnitude of potential cross-border effects and (ii) to control
for spatial confounding due to contemporaneous tax reforms in nearby areas in our baseline
estimation. Appendix Figure B.11 shows that spillover effects are negative and significant in
the commercial and residential sales sample, but insignificant in the commercial and residential
rents samples. That is, LBT increases in neighboring municipalities tend to depress property
values in untreated areas. This finding is somewhat surprising, as it goes against the common
presumption that higher taxes in one jurisdiction redirect land investment to nearby, lower-tax
locations. Instead, the negative sign suggests that land investment decisions across munici-
palities may be complementary — potentially reflecting cross-location supply chain relations,
shared demand conditions or regional business cycles. Importantly, while the estimated semi-
elasticities of these spillovers in the sales samples are large in magnitude (approximately 0.1),

their actual quantitative impact is minor due to the small average value of the spillover vari-

3There are 401 counties in Germany, meaning that the dependent variable is measured at a higher level of
regional aggregation than our explanatory variable of main interest, the LBT rate. Additional information about
the data and our estimations is provided in Appendix Section B.2.

%If we use our baseline estimates to compute an average effect for commercial and residential properties and
take into account that residential land makes up around 50-70% of all land, we obtain an estimate of around 2
percent for developed land, which is only half the size of the effect we find for undeveloped land.
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able itself (mean = 0.078, median = 0.058 , std. dev. = 0.076).* Crucially, when we re-estimate
our main regressions while controlling for this spillover measure (Appendix Figure B.10), our
core estimates remain virtually unchanged. This confirms that our baseline results are not

driven by unaccounted spatial dependencies.

6 Incidence Analysis

6.1 Baseline Scenario

In this Section, we interpret the estimated reduced-form elasticities from the previous Sec-
tion through the spatial equilibrium model described in Section 2. Table 2 summarizes how
the reduced-form estimates of the elasticities of wages (y"), residential housing costs (y?7),
costs for commercial properties (yv7“) and after-tax profits (y'!) map into welfare changes for
workers, landowners, and firm owners. As these estimable parameters map directly into the
incidence formulae obtained from the model, it is possible to estimate the share of incidence

borne by each of the four groups of economic agents.

Table 2: Incidence

Agent Incidence Identified by
Workers (disposable income) w—ar? AW — anyBH
Residential Landowners (housing costs) rH RH
Commercial Landowners (comm. property costs) r¢ RC
Firm owners (after-tax profit) 7r 1

Notes: This table shows how estimable elasticities map into the incidence formulae obtained from a spatial equilibrium
model in the style of Suarez Serrato and Zidar (2016). The parameter « refers to the housing expenditure share and has to
be calibrated.

In addition to the reduced-form effects, we also need to calibrate four parameters to quantify
the incidence of the LBTs. First, we need the housing expenditure share . Housing expen-
ditures make up between 26% and 31% of disposable income in the period from 2009 to 2019
(Statistisches Bundesamt, 2025a). Hence, in line with Suarez Serrato and Zidar (2016), we set
a = 0.3. We show how incidence shares change for values of a € [0, 0.5]. For the income
share weighting, we also need the elasticity of product demand 7, the output elasticity of
capital d, and the ratio of output elasticities of commercial property and labor 7/v. For e¥'”
we adopt a baseline value of -2.5, again in line with Suéarez Serrato and Zidar (2016). The

trade literature usually tends to find values of e©'? closer to -4 or -5 (Head and Mayer, 2014).

“For example, applying a semi-elasticity of 0.1 to the average spillover value yields an expected price effect of
approximately 0.1 x 0.078 = 0.78 log points. Thus, even with relatively large spillover coefficients, the resulting
change in property prices is economically modest.
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Therefore, we assess how the incidence shares change for more elastic product demand. The
parameters ¢ and 77/~ can be calibrated by taking the cost shares of capital, properties, and
labor from Statistisches Bundesamt (2025b). As a baseline, we set § = 0.2 and 1/ = 0.24.
Table 3 summarizes the baseline calibrated parameter values, their sources, and the ranges

used in the robustness checks in Section 6.2.

Table 3: Parameters

Parameter Values Robustness Source

Housing expenditure share: « 0.3 [0, 0.5] Statistisches Bundesamt (2025a)
Elasticity of Product Demand: 7P -2.5 [-2.0, -5.0] Head and Mayer (2014)
Output elasticity of capital: § 0.2 [0.15,0.25] Statistisches Bundesamt (2025b)

Ratio output elasticity of property ~ 0.24  [0.15, 0.35] Statistisches Bundesamt (2025b)
to output elasticity of labor: 7/

With the necessary parameters calibrated, we are now equipped to calculate incidence shares.
Using the point estimates from the previous sections, we estimate the incidence of the LBT
on landowners (both residential and commercial), workers, and firm owners. As discussed in
Section 5.1, we view the effects on prices as the most reliable indicator of the economic inci-
dence of the tax on landowners. Accordingly, the following analysis focuses on the estimates
obtained from the sales price regressions. Panel A of Table 4 reports the incidence estimates
for each factor of production, while Panel B displays the weighted incidence shares borne by

each type of agent.”!

According to our estimates, firm owners bear the largest portions of the LBT burden, with an
average incidence share of about 72 percent over the full post period. Commercial landowners
bear about 12 percent of the burden, workers about 11 percent and residential landowners
about 6 percent. These incidence shares evolve dynamically after a tax change. In the first
two periods, almost the entire burden falls on firm owners due to the mechanical effect of
the tax increase. Over time, the burden shifts towards the other factors of production. For
commercial landowners, the incidence share increases from 1.5 percent in the two years after
the tax change to 19.6 percent four to five years after the tax change. Similarly, the incidence
share for residential landowners increases from 2.1 percent to 11.5 percent. The incidence on
workers stays relatively constant, because the wage changes from the short to the medium

run are almost entirely counterbalanced by the price changes for residential properties.**

“We follow Suarez Serrato and Zidar (2024) in presenting weighted incidence shares. The alternative approach
uses unweighted shares. This highlights which type of agent is most affected by the tax change, without adjusting
for differences in income shares across groups. We report unweighted estimates in Table B.14 in the Appendix.

#2The estimates for the specification with State x Year FE are displayed in Table B.15. In the medium run the
incidence on firm owners is lower (approximately 41%) and the incidence on residential (approximately 19.5%)
and commercial landowners (approximately 35%) is higher than for the CZ x Year specification.

32



Table 4: Incidence Estimates

A. Incidence Average Short-Run Medium-Run
Workers 0.381* 0.422** 0.292
(0.217)  (0.175) (0.254)
Firm Owners 1.893*** 2.706™** 1.106
0.706)  (0.626) (0.802)
Landowners (Residential)  0.655*** 0.287* 0.984***
(0.247)  (0.171) (0.302)
Landowners (Commercial) 1.737*** 0.269 2.137"*
(0.549)  (0.472) (0.657)
B. Share of Incidence
Workers 0.108 0.101** 0.114
0.072)  (0.046) (0.102)
Firm Owners 0.720***  0.864™** 0.576***
(0.103)  (0.054) (0.154)
Landowners (Residential) 0.056" 0.021 0.115**
(0.030)  (0.014) (0.050)
Landowners (Commercial)  0.116™* 0.015 0.196™*
0.052)  (0.028) (0.081)
Rent or Sales Sales Sales Sales
CZ x Year FE v v v

Notes: This table presents the incidence estimates for landowners, workers and firm owners. Panel A displays
the welfare-relevant elasticities described in Table 2. For workers it shows the incidence on disposable income
 — arf, Panel B displays the share of incidence borne by economic agent. Each column displays a different
specification for estimating the elasticities. All regression models include municipal fixed effects, account for
the LPT rate and include “commuting zone (CZ) X year” fixed effects. The second column shows incidence
estimates for the first two years after the tax change. The third column shows the incidence estimates for
the medium-run (four and five years after the tax change). The estimation sample is restricted to non-merged
municipalities such that we have 3,250 municipalities with 7,512 tax changes out of which 7,101 are tax hikes
in the commercial sales sample, and 2,574 municipalities with 5,874 tax changes and 5,481 tax hikes in the
residential sales sample. We have 1,832 municipalities with 3,418 tax changes(3,151 tax hikes) in the wage
sample, and 8,557 municipalities with 17,272 tax changes (16,478 tax hikes) in the profit sample. Standard
errors are clustered at the municipal level. Standard errors are in parentheses. * p < 0.1, ** p < 0.05, ***
p < 0.01.

Source: Own calculation based on data from F+B and Statistical State Offices.

Our medium-run incidence estimates for firm owners are quite similar to the updated esti-
mates reported by Suérez Serrato and Zidar (2024). However, our estimates for residential
property owners and workers are slightly lower. These discrepancies are in part due to adding
commercial real estate to the analysis. They are potentially also due to institutional differ-
ences. The German LBT is set on the municipal level, while Suérez Serrato and Zidar (2024)
rely on variation at the US state level. Workers are likely more mobile between municipalities
than they are between US states. This could explain the smaller incidence falling on workers
in our setting. Through the lens of the model, this translates into a larger effective labor supply
elasticity gls, reducing the incidence on workers, but increasing the incidence on commercial

and residential landowners.

Comparing our results to Fuest et al. (2018), we obtain a smaller incidence share for workers,

33



although our reduced form wage elasticities are very similar. This is mainly due to modeling
differences. While in Fuest et al. (2018) the distribution of the tax burden between firm owners
and workers is a result of rent sharing, we consider broader economic effects including firms

adjusting their input factor demand, firm entry and exit, and worker mobility.*

6.2 Sensitivity Analysis

To assess the robustness of our baseline incidence estimates, we examine how the distribution
of the tax burden responds to variations in the calibrated model parameters presented in Table
3 as well as other modeling decisions. This sensitivity analysis provides insight into the extent

to which our results depend on specific features of the model.

In Appendix Figure B.20, we analyze how the incidence shares of the four agents change when
the parameters are set at different values. We always keep the other parameters at the baseline
value and vary one of the parameters to check the sensitivity of the incidence shares to the
calibration. In Panel B.20a we show how the incidence shares vary for different values of the
housing cost share a.. This parameter plays an important role in distributing the tax burden
between workers and owners of residential real estate. If & = 0, the residential real estate
market essentially drops out of the model and the full burden of lower wages is borne by
workers. With higher o, workers are less negatively impacted, because they also benefit from
lower real estate prices. By construction, the shares for firm owners and owners of commercial

properties are unaffected.

In Panel B.20b we show how the incidence shares vary for different values of the product
demand elasticity ¢©’P. This parameter mainly impacts how large corporate profits are. A
more negative e’? implies lower profits as market power declines. Therefore, the parameter
determines how the incidence is distributed between firm owners and all other agents. The
figure shows that firm owner shares are always clearly the largest for all plausible values of
ef’P. In Panel B.20c we show how the incidence shares vary for different values of the output
elasticity of capital . Together with 7’7, this parameter has an important impact on the size
of factor demand responses to tax changes. Hence, it also impacts the income share of firm

owners. The incidence shares are relatively insensitive to plausible changes of ¢.

Finally, in Panel B.20d we show how the incidence shares vary for different values of the
ratio between commercial property and labor costs 7/~. This parameter has an impact on the

income share of owners of commercial real estate. As such, their income share is the most

#n Figure B.21 we adjust our model to more closely match the modeling approach in Fuest et al. (2018). We
set a and 7) to zero (essentially shutting off the real estate markets) and show how the incidence shares change
when moving e7’? closer to perfect competition on the output market. The Figure shows that for sufficiently
negative 7P we find incidence shares that are very close to the findings in Fuest et al. (2018).
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sensitive to varying 77/. In the sensitivity tests, it varies from about 15 percent to 25 percent.

In Appendix Figure B.21 we conduct an exercise that makes our estimates more comparable
to the previous literature. The figure shows the incidence for workers and firm owners when
disregarding property markets (0« = n = 0) and varying e"”. With this set-up and elastic
product demand, workers and firm owners share about 50% of the burden each. Once product
demand becomes sufficiently elastic (e”” < —5) workers even bear the majority of the burden.
This set-up is more comparable to some parts of the literature (e.g. Fuest et al., 2018), who
do not model property markets and monopolistically competitive product markets. Under
these assumptions, our results are very similar to the common finding of approximately 50%

incidence on workers.

Table B.13 in the Appendix displays the incidence shares for a variety of alternative approaches.
The first column displays the baseline medium-run effect from Table 4. The second column
shows incidence estimates when using the rental price elasticities instead of the sales price
elasticities. The main difference is a reduction of the incidence share borne by owners of com-
mercial real estate because of the smaller rental elasticities. Next, we focus on an alternative
approach to quantify the incidence on firm owners. We can take the expression for the inci-
dence on firm owners from Equation 8 and calibrate the parameters to obtain an alternative
estimate for the incidence on firm owners.** The incidence shares from that approach are dis-
played in column 3 of Table B.13. Even though the approach is quite different, the incidence
share for firm owners is remarkably similar to the baseline. Figure B.22 in the Appendix also
shows the sensitivity of our findings to parameter assumptions for that approach. Finally, the
fourth column adjusts the assumptions about deductibility of costs from the tax base. Instead
of capital being non-deductible and property fully deductible, both production factors are par-
tially (50%) deductible. This leads to slightly lower incidence shares for firm owners and higher
shares for the other agents, but the differences are quite small. This exercise shows that the

incidence estimates are not very sensitive to parameter calibration and modeling choices.

7 Conclusion

This paper provides a comprehensive analysis of the incidence of corporate income taxes.
Combining theoretical modeling with empirical analyses, we assess the distribution of the
economic burden of the German LBT on four groups: firm owners, workers, commercial real
estate owners, and residential real estate owners. For identification, we exploit the German

institutional setting of local business taxation, in which we observe more than 17,000 business

*Since the taxable profit we use for the reduced form effects might not fully capture economic profits, we
use this alternative approach to check the sensitivity of the incidence estimates. More details are provided in
Appendix C.10.
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tax reforms between 2008 and 2019. We combine administrative data on tax rates, firm profits,
and wages with real estate micro data that is unique in two dimensions. First, it allows us to
assess the cost of commercial land as a production factor, as it specifically covers only com-
mercially used properties. Second, the dataset covers information from 140 different sources
on over 1.5 million commercial properties offered for rent and 1 million properties offered for
sale. The number of residential properties in our data listed for sale is about 15.5 million, the

number of residential properties listed for rent about 14 million.

We adopt an event study design and find that business tax increases capitalize into lower com-
mercial and residential property prices. Following a one percentage point LBT increase, the
sales prices of commercial buildings decrease by about two percent after four years. For resi-
dential properties, we observe a price drop of about one percent. Wages decrease by roughly
one percent, firm profits by close to two percent. Extensive robustness checks show the sta-

bility of our findings to modifications to our empirical specification and estimation strategy.

Expanding the model developed by Suérez Serrato and Zidar (2016), we derive a direct link
between our reduced form elasticities and welfare changes for commercial landowners, work-
ers, residential landowners, and firm owners. Commercial landowners bear a substantial part
of the burden with about 20 percent. About 12 percent of the incidence falls on residential
landowners, while workers also bear approximately 11 percent. Finally, about 58 percent of
the incidence falls on firm owners. Our analysis shows that it is crucial to account for both
commercial and residential landowners when analyzing the incidence of corporate taxation.
We also show that there is a dynamic response to tax changes. While firm owners bear most of
the burden immediately after the tax change, the adjustment of real estate and labor markets

leads to a shift towards the other agents over time.
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Appendix for
“Capitalists, Workers and Landlords:

A Comprehensive Analysis of Corporate Tax Incidence”

(for online publication only)

David Gstrein, Florian Neumeier, Andreas Peichl and Pascal Zamorski

A Descriptive Statistics

Table A.1: Sample Selection

# Municipalities # Tax Changes # Tax Hikes # Properties

Municipality Data (2003-23) 10,724 24,793 22,916 -
Dropped mergers 10,091 22,013 20,686 -
Panel A: Real Estate Data
I. Merge with Real Estate Data 8,560 18,448 17,568 32,140,006
I.i Commercial Sales Data 3,250 7,512 7,101 1,033,264
I.ii Commercial Rent Data 2,574 5,874 5,481 1,526,310
Liii Residential Sales Data 8,430 18,221 17,350 15,513,916
Liv Residential Rent Data 6,129 13,164 12,476 14,066,516
Balanced Real Estate Data 2,186 5,198 4,855 27,674,326
Panel B: Profit Data
II. Merge with Profit Data 8,441 16,736 16,212 -
Panel C: Wage Data
III. Merge with Wage Data 1,832 3,418 3,151 -
Panel D: Balanced Data
Balanced Data 1,216 2,503 2,296 -

Notes: The table shows the number of municipalities, tax changes, tax hikes, and property price observations per
sample selection step for the property price samples used in the analysis in Panel A, the profit sample in Panel B,
the wage sample in Panel C, and a sample that is balanced over all six dimensions (four real estate dataset together
with profits and wages) in Panel D where we require each variable to be non-missing for every municipality and
year combination per sample.

Source: Statistical State Offices.
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Notes: The histogram displays changes in the LBT rate, induced by municipal scaling factor changes between 2004 and 2023 for
the 10,091 municipalities that were not subject to merger reforms. The average increase in the LBT (excluding tax drops) is 0.806
percentage points, the 75th percentile increase is at 1.5 percentage points. The average increase in the property tax (excluding
tax drops) is 0.127 percentage points, the 75th percentile increase is at 0.157 percentage points. The number total tax changes
between 2003 and 2023 amounts to 22,013 (out of which 20,686 are tax hikes). For illustrative reasons, around 0.1 percent of
observations with increases greater than 5 (2) or smaller than -2 (-1) percentage points for the LBT (LPT) are omitted in the

figure.

Figure A.1: Histogram of Tax Changes
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Source: Own calculation based on data from the Statistical State Offices.
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Figure A.2: Tax Variation - All municipalities vs. Estimation Sample
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Notes: The figure shows the average LBT rates and the number of municipal LBT increases in Germany for a sample of
10,724 municipalities between 2008 and 2019 in Panels A.2a and A.2b, respectively. Panels A.2c and A.2d show the same
statistics for the subsample of 8,560 municipalities for which we observe property prices between 2008 and 2019. Grey
areas indicate municipalities for which we do not observe at least one posting per sample year or that we drop as they
experienced municipal merger reforms during the sample period (2008-2019).

Source: Own calculation based on data from the Statistical State Offices.

44



