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A B S T R A C T

Firms should use all available information to anticipate future tax rates. Firm mobility is one source of such
information. We first establish theoretically that expected future tax rates are higher in jurisdictions attractive
for immobile firms (such as wind power plants or resource extracting firms). Fewer mobile firms enter in such
a jurisdiction. Building on previous empirical evidence that German municipalities raise tax rates following
the entry of immobile firms, we confirm that firms use this information to anticipate future tax rates. In the
jurisdictions with the largest expected future tax rate increases, 10% fewer firms enter.
1. Introduction

Firm location choices, and thus the spatial distribution of firms, are
shaped by many factors, encompassing both centripetal and centrifugal
forces. A prominent example of a centripetal force are agglomeration
economies. They curtail the mobility of the tax base, enabling govern-
ments to impose higher tax rates (Koh et al., 2013; Jofre-Monseny,
2013). However, agglomeration economies are susceptible to abrupt
changes, as exemplified by the Covid-19 pandemic, when remote work
led to an outflow of office workers from urban centers. As firms and
tax policies require time to adapt to such shifts, firms’ expectations
regarding future average firm mobility, and how tax policies will evolve
in response, matter.

This paper shows that firms’ expectations about future average
firm mobility (and, therefore, future tax rates) influence their entry
decisions. We first provide a stylized model of how firms can use
changes in average firm mobility to foresee tax rate changes. We then
empirically show that firms anticipate future tax rates in their location
decisions. Our model focuses on a local government whose only policy
instrument is the corporate tax rate. This assumption reflects the insti-
tutional setting in our empirical testing ground Germany, allowing us
to establish the importance of firm expectations in a relatively simple
setting. The corporate sector in the model consists of mobile firms (able
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to relocate to a low-tax jurisdiction) and immobile firms (unable to
relocate). The model shows that the local government sets a higher
tax rate after an immobile firm entered (i.e. when the tax base share
of immobile firms increases). As firms anticipate this behavior in their
entry decision, the model’s key prediction is that fewer mobile (and
immobile) firms enter when the expected tax base share of immobile
firms is high.

To test this prediction empirically, we focus on firm entry at the
municipality level in Germany and study the rapid emergence of one
particular type of immobile firm: wind turbines. This setting provides
a perfect testing ground for our study. First, Germany has over 11,000
municipalities, each imposing a local business tax that constitutes about
half the tax burden on corporate profits. Second, Germany introduced
wind power subsidies in 2000, triggering a rapid increase in wind
turbines from roughly 5000 in 2000 to over 23,000 in 2012. Accord-
ingly, the tax base share of wind turbines increased from 0.5% in 2000
to 5% in 2012 on average. Wind conditions, suitable land, and non-
wind-turbine firms vary substantially among jurisdictions (even within
counties). As predicted by our model and documented in Langenmayr
and Simmler (2021), municipalities experiencing an increase in the tax
base share of immobile firms from 0 to 100% increased their local
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business tax rate by, on average, 3%-points (or around 20%). This paper
exploits this setting to study whether firms anticipate future tax rate
increases.

We estimate a Poisson model of firm entry at the municipal level.
As a proxy for future tax rates, we use the expected tax base share of
immobile firms, constructed for each jurisdiction from (1) the simulated
potential tax base share of immobile firms and (2) an estimated realiza-
tion probability.1 Our estimation strategy accounts for the theoretical

odel predicting a non-linear relationship between the expected tax
ase share of immobile firms and future tax rates, which stems from
ind turbine entry also depending on future tax rates. Our results

uggest that an increase in the expected tax base share of immobile
irms deters (non-wind turbine) firms from entering a particular juris-
iction. Quantitatively, the effect is substantial: Jurisdictions with the
argest expected future tax rate increases had around 10% fewer firms
ntering. Wind turbines require almost no labor while running, so this
ffect is not due to higher local wages.

While existing research has extensively examined how firms react to
urrent tax rates, we expand upon this by demonstrating that firms also
ake into account their expectations about future tax rates when making
ocation choices. Prior works have shown profit tax rates and depre-
iation rules influence firms’ location preferences (Buettner, 2003; de
ooij and Ederveen, 2008; Feld and Heckemeyer, 2011; Rohlin et al.,

014).2
As firms’ expectations about future tax rates shape their location

hoices, these expectations also influence agglomeration dynamics. The
ole of expectations for the agglomeration process has been studied in
he context of labor migration (see e.g. Baldwin, 2001; Ottaviano et al.,
002; Oyama, 2009, for theoretical models). Empirical work on the role
f expectations for agglomeration processes has been scarce. Brinkman
t al. (2023) show that expected highways caused neighborhoods to

decline, even when the highway was not built.
More generally, our paper exemplifies that what constitutes a lo-

cational advantage changes over time.3 We thus also contribute to the
iscussion of the relevance of locational fundamentals versus manmade
actors (see Lin and Rauch, 2022) by giving an example how a funda-
ental characteristic of a location (local wind conditions) can change

n importance over time.
In our context, expectations depend on location, and the expectation

f higher future tax rates deters firms from entering. Thus, the change
n expectations has a negative effect on the municipality’s ability to at-
ract firms. It could avoid this negative effect if it was able to commit to
eep tax rates low. Our paper thus echoes earlier work that pointed out
he time-consistency problem in capital taxation. Kydland and Prescott
1980) show that anticipating future high tax rates imposes an excess
urden today. Ex-post optimal taxation implies an excessively high tax
ate in the first period. Kehoe (1989), Janeba (2000) and Kato (2015)
nalyze the commitment problem in a tax competition framework,
ointing out that tax competition can be beneficial as it lowers future
ax rates. We contribute to this literature by showing that a sufficiently
arge share of highly mobile firms in a jurisdiction also alleviates the
ommitment problem. Further, our empirical work confirms that the
osts of the commitment problem can be substantial and highlights that
overnments should consider them when designing optimal taxes or
ubsidies for location-sensitive industries such as renewable energies.4

1 The potential tax base share is based on (a) the simulated average tax
ase of wind turbines (varying due to time-series variation in wind turbines
ubsidies and cross-sectional variation in wind strength); (b) the potential
umber of wind turbines (predicted based on the actual turbines in 2011),
nd (c) mobile firm tax base prior to wind turbine subsidies.

2 The role of expectations for firm investment decisions has been explored
n other contexts, with studies focusing on investor sentiment (Arif and Lee,
014), analysts’ forecasts (Cummins et al., 2006), and Chief Financial Officers’
xpectations (Gennaioli et al., 2016).

3 Agglomeration forces change over time, see e.g. Steijn et al. (2022).
4 Further papers studying the dynamic effects of capital taxes assume

hat existing and new capital can be taxed at different rates. Doyle and
2

2. Model

To clarify the expected effects, we set up a firm entry model that
incorporates how municipalities react to immobile firm entry, building
on Langenmayr and Simmler (2021). We consider a local government
choosing a profit tax rate, 𝜏 on two types of firms: Mobile firms, which
can relocate to a low-tax country (with tax rate 𝜏𝑙𝑜𝑤) at a cost, and
immobile firms, which cannot relocate. Local governments must tax all
firms at the same rate.

Mobile firms realize a fixed profit of 𝜋𝑀 . A mass 𝑀 of potential entrants
can enter the municipality. Firms only decide whether to enter or not
(‘‘latent start-up model’’).5 They can relocate to the low-tax country at
a later stage. To enter, each firm has to pay a firm-specific fixed cost,
𝑓𝐸𝜋𝑀 , drawn from a uniform distribution in [0, 𝐹𝐸 ] before deciding
about entry. If a firm relocates, it pays 𝑓𝑅𝜋𝑀 to build a new plant,
with 𝑓𝑅 = 𝛽𝑓𝐸 , 0 < 𝛽 ≤ 1.

Immobile firms use a different technology, which makes them unable to
relocate due to jurisdiction-specific resources (e.g., mining companies)
or prohibitively high relocation costs (e.g., wind turbines). An immobile
firm’s profit is 𝜋𝐼 . They have a set-up cost of 𝑐, uniformly distributed
within [0, 𝐶]. We assume that only one immobile firm can enter each
jurisdiction. This normalization enables us to focus on the share of
mobile vs. immobile firms, abstracting from the size of the jurisdiction.

Stages of the game. The model proceeds in three stages. First, firms
simultaneously decide whether to enter. Second, the local government
chooses its profit tax rate.6 Third, mobile firms can relocate to the
(exogenous) low-tax country. Firms then produce and pay taxes. We
solve the model backward.

Stage 3: Relocation decision of mobile firms. Mobile firms relocate if their
profit when relocating to the low-tax country, (1 − 𝜏𝑙𝑜𝑤)𝜋𝑀 − 𝑓𝑅𝜋𝑀 , is
higher than the after-tax profit in the local jurisdiction, (1 − 𝜏𝑗 )𝜋𝑀 .7
𝜏𝑗 ∈

{

𝜏𝐼 ; 𝜏0
}

denotes the tax rate that the government chooses in the
second stage (𝜏𝐼 with and 𝜏0 without an immobile firm). Comparing
profits when relocating and not relocating shows that mobile firms with

𝑓𝑅 < 𝜏𝑗 − 𝜏𝑙𝑜𝑤 (1)

relocate in response to the tax differential.

Stage 2: Tax rate choice. The jurisdiction maximizes local welfare,
which we model as a weighted sum of tax revenue and an advantage re-
sulting from hosting mobile firms (e.g., employment or local amenities),
weighted with 𝛼 > 0.

𝑊 =

⎧

⎪

⎨

⎪

⎩

(

𝜏0 + 𝛼
)

[

𝜇 − (𝜏0−𝜏𝑙𝑜𝑤)
𝐹𝑅

]

𝑀𝜋𝑀 , if no immobile firm entered,

𝜏𝐼𝜋𝐼 +
(

𝜏𝐼 + 𝛼
)

[

𝜇 − (𝜏𝐼−𝜏𝑙𝑜𝑤)
𝐹𝑅

]

𝑀𝜋𝑀 , if an immobile firm entered.

(2)

Van Wijnbergen (1994) show that tax holidays may result from sequential
bargaining between a multinational firm and a host country government. Bond
and Samuelson (1986) point out that host countries may offer tax holidays to
signal their productivity to multinational firms.

5 This implies immobile potential entrepreneurs, aligned with empirical
evidence (Figueiredo et al., 2002).

6 Thus, the government can set the tax rate knowing the mobility of its tax
base, similarly to Haupt and Krieger (2020).

7 We assume the incidence of the tax is (at least partially) born by the
firm (as, e.g., Haufler and Wooton, 2010; Haufler and Mittermaier, 2011). This
assumption is consistent with prior empirical literature. Although firms can
pass on some of the tax burden to employees (Fuest et al., 2018), taxes matter
for firms’ location choices and investment decisions (de Mooij and Ederveen,
2008; Feld and Heckemeyer, 2011; Zwick and Mahon, 2017).
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𝜇𝑀 denotes the mass of mobile firms that entered in stage 1, and
he last term in the brackets describes the share of mobile firms that
elocates in stage 3 according to Eq. (1), using that 𝑓𝑅 is uniformly
istributed and 𝐹𝑅 = 𝛽𝐹𝐸 .

The optimal tax rates are

𝜏0 =
𝜇𝐹𝑅 + 𝜏𝑙𝑜𝑤 − 𝛼

2

𝜏𝐼 =
𝜋𝐼 + 𝜇𝑀𝜋𝑀

2𝑀𝜋𝑀 𝐹𝑅 +
𝜏𝑙𝑜𝑤 − 𝛼

2
=

𝜂
2
𝐹𝑅 + 𝜏0.

(3)

hus, the municipality sets a higher tax rate when the tax haven
s less attractive (𝜏𝑙𝑜𝑤 ↑) or when it gives less weight to attracting
obile firms (𝛼 ↓). Moreover, the tax rate rises in the tax base: 𝜏0

ncreases with 𝜇, i.e., the number of active firms; 𝜏𝐼 with both 𝜇 and
he potential tax base share of immobile firms, 𝜂 = 𝜋𝐼

𝑀𝜋𝑀 .8 A higher
tax rate raises additional revenue from active firms but also implies
more firms relocating. If an immobile firm is present, a smaller share
of the tax base can relocate. The government can thus set a higher tax
rate. The higher the tax base share of the immobile firm, the higher the
revenue-maximizing tax rate.

Lemma 1 (Tax Rates Choice). A local jurisdiction sets a higher tax rate if
an immobile firm is active.

Proof. Follows directly from Eq. (3). ■

tage 1: Firm entry. The immobile firm anticipates that if it enters, the
urisdiction will choose the higher tax rate 𝜏𝐼 . Hence, the immobile firm
enters if 𝜋𝐼 (1 − 𝜏𝐼 ) ≥ 𝑐𝜋𝐼 .

Mobile firms do not know whether an immobile firm will enter the
jurisdiction. They thus base their entry decision on an expected tax rate,
𝐸(𝜏) = 𝑝𝜏𝐼 + (1 − 𝑝)𝜏0. With 𝑐 uniformly distributed, the probability 𝑝
that an immobile firm enters is

𝑝 = 1 − 𝜏𝐼

𝐶
= 1

𝐶
−

(𝜂 + 𝜇)𝐹𝑅 + 𝜏𝑙𝑜𝑤 − 𝛼
2𝐶

. (4)

Mobile firms compare their expected after-tax profit with the fixed
cost of entry, 𝑓𝑖. The mass of firms entering is 𝜇𝑀 = 1−𝐸(𝜏)

𝐹𝐸
𝑀 .9 Using

Eq. (3), we find

𝜇 =
1 − 𝜏0 − 𝑝 𝜂

2𝐹𝑅

𝐹𝐸
. (5)

Thus, mobile firm entry depends on the expected tax base of immobile
firms, 𝑝𝜂. Mobile firms anticipate that with a certain probability 𝑝, an
immobile firm will enter (and then has a tax base share of about 𝜂),
inducing the government to increase the tax rate to 𝜏𝐼 . Thus, fewer

obile firms enter if the expected tax base of immobile firms is high.
To link the model to the empirical test, we re-write 𝜇 as a function

f 𝜂 and 𝜏0 (using Eqs. (4) and (3))

= 1
𝐹𝐸

[

1 − 𝜏0
(

1 −
𝜂𝐹𝑅
2𝐶

)

−
𝜂𝐹𝑅
2𝐶

(

1 −
𝜂𝐹𝑅
2

)]

. (6)

Note that 𝜏0 is endogenous, as it depends on 𝜇. Appendix 1 explicitly
solves for the equilibrium. In the empirical part, we interpret 𝜏0 as

baseline tax rate before immobile firms (wind turbines) became
idespread.

Eq. (6) shows that a high baseline tax rate affects the number of
obile firms less if the potential tax base share of immobile firms is
igh, as it is then less likely an immobile firm enters. Second, the tax
ase share of immobile firms has a non-linear impact on the number of
obile firms for the same reason: If the tax base share of immobile firms

8 𝜂 is the ‘‘potential’’ tax base share of immobile firms. It corresponds to
heir tax base share if all firms that can enter the municipality do so.

9 We assume 𝜂 is sufficiently small so that not all mobile firms relocate
after immobile firm entry. We derive the relevant condition in Appendix 1.
3

is higher, the tax rate increases more when an immobile firm enters,
which in turn decreases the likelihood of immobile firm entry.

We now test this relationship empirically.

3. Empirical strategy and data

3.1. Empirical strategy

In Langenmayr and Simmler (2021), we show municipalities in
Germany increased their local business tax rates by up to 3%-points
(or around 20%) after the entry of immobile firms (wind turbines).10

Exploiting this setting for identification, we analyze whether other
(non-wind turbine) firms take the potential entry of wind turbines,
and thus the potential increase in future tax rates, into account when
making their location choice.

The setting in Germany provides ample variation for this empirical
analysis. First, each of the over 11,000 municipalities in Germany
(∼9600 in the eleven federal states we study) decides annually about its
local business tax rate (see also Link et al., 2024). In our sample, about
10% of municipalities change their tax rate each year. Besides the local
business tax, German municipalities can only choose a property tax
rate, which, however, has to be identical on non-agricultural businesses
and private property and is thus not suited to attract firms.11 Therefore,
the local business tax rate is municipalities’ main instrument to draw
firms.

The expansion of wind energy in Germany was salient. First, al-
ready in 2000, roughly 5000 (onshore) wind turbines existed; their
number had more than quadrupled by 2011. Second, since wind turbine
investors reached out to local officials and agricultural land owners
to find suitable locations (and to strengthen their bargaining position
by having several options), the public knew about potential investors
and expected the entry of wind turbines. Newspapers discussed the
importance of wind turbines for tax revenues of rural municipalities.
Lastly, company owners in Germany undoubtedly know about the link
between tax base mobility and tax rates. The local business tax poses
a substantial tax burden, and rates differ substantially among jurisdic-
tions (usually between 9% and 15%). Industry associations regularly
warn that firms may move away if the local business tax rate increases.
Thus, potential entrepreneurs could reasonably foresee the potential
shift in the tax base due to the entry of wind turbines and the resulting
impact on jurisdictions’ tax rate choices.

We analyze firm entry in all municipalities with a positive tax
base of mobile firms in 1998. We observe 84,214 municipality-years
between 1998 and 2006. Following Brülhart et al. (2012), we estimate
a Poisson model at the municipality level. Guimarães et al. (2003)
and Becker and Henderson (2000) show that the Poisson model is
appropriate to estimate the determinants of the location decision based
on the footloose or the latent start-up model.

Our estimation equation reflects the main prediction of the model
(see Eq. (6)): a non-linear impact of the expected tax base share of
immobile firms on the number of (mobile) firms. We refrain from
parameterizing the distribution of entry and relocation costs as no data
exists. We also do not model the interaction between the current tax
rate and the expected tax base share of wind turbines (which captures
the effect of future tax rate increases on the location decision of wind

10 Carlsen et al. (2005), Devereux et al. (2008) and Slemrod (2004) also
show a negative relationship between (capital) mobility and tax rates. With
wind turbines, the firm is immobile; the invested capital may be mobile in the
ong run.
11 See also Blesse et al. (2019) on the relative importance of the two taxes.
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turbines), as we do not have an instrument with sufficient power to
instrument both the tax rate and the tax rate interaction.12

Thus, our estimation equation is

𝑁𝑖,𝑡 = 𝑒𝑥𝑝
(

𝛼1LBT𝑖,𝑡 + 𝛼2E𝐶 [TBSIF] + 𝛽′𝑋𝑖,𝑡 + 𝛿𝑖 + 𝜌𝑡 + 𝜖𝑖,𝑡
)

. (7)

The main dependent variable 𝑁𝑖,𝑡 is the number of new firms in
municipality 𝑖 in year 𝑡.13 Our two main explanatory variables are the
current tax rate LBT𝑖,𝑡—which corresponds to 𝜏0 in the model—and the
corrected expected tax base share of immobile firms E𝐶 [TBSIF]—which
corresponds to 𝜂𝐹𝑅

2𝐶

(

1 − 𝜂𝐹𝑅
2

)

from Eq. (6) of the model.14

The corrected expected tax base share of immobile firms takes the
mpact of the expected tax base share of immobile firms E[TBSIF] on the

entry decision of immobile firms into account: E𝐶 [TBSIF] = E[TBSIF] ∗
1−E[TBSIF]). We calculate the expected tax base share by multiplying
mmobile firms’ potential tax base share by its realization probability
see Section 3.2 for details).15

As control variables, we include the realized tax base share to rule
ut that our proxy for the future tax rate simply picks up a delayed
ncrease of the tax rate in municipalities in which wind turbines en-
ered. We also include municipality fixed effects (𝛿𝑖) and control for
he variables used to calculate the (corrected) expected tax base share,
amely the tax base in 1998, agricultural land, and wind strength
0 m above ground. We always include these baseline control variables
irectly and squared and interacted with year dummies. They control
or the expected siting of a wind turbine, which could have negative
xternalities on other firms in the jurisdiction.

In some specifications, we control for additional municipality char-
cteristics (public good provision via municipality spending and market
otential via population) and regional characteristics (average tax rates
nd public good provision in neighboring jurisdictions, via inverse
istance–weighted average tax rate and spending in 20 km-radius mu-
icipalities). Additionally, we control for common unobserved shocks
y including state-year or county-year fixed effects. To address poten-
ial tax rate endogeneity, we employ a control function approach with
state-specific fiscal equalization scheme-based instrument. We report

obust standard errors clustered at the county level. We choose this
evel as counties are the lowest government tier involved in spatial
lanning, including decisions on wind priority areas (where turbines
an be built relatively easily).

12 We analyze these factors’ influence on wind turbine location choice in
able A3. The point estimate for the local business tax rate is positive (albeit

nsignificant), showing it picks up other factors. It only turns negative (but
till insignificant) after instrumenting it, but the instrument in Table 2 for
he direct effect of the current local business tax rate is not sufficiently
trong to instrument both variables. Further, interpreting interaction effects
n non-linear models adds complexity.
13 Estimation at the municipality-industry level may seem preferable as

t allows to control for industry-wide shocks. However, this would result
n a large share of zero firm entries (overdispersion). We thus prefer the
unicipality level.
14 𝜂 in the model refers to the tax base share of immobile firms if all potential

irms (mobile and immobile) enter in the municipality. We approximate this
n the empirical setting by estimating the potential number of immobile firms
described in Section 3.2) and dividing it by the tax base of mobile firms before
he subsidies for wind turbines were introduced. We use the pre-reform tax
ase of mobile firms so that this measure is unaffected by the expectation
f higher tax rates. However, it differs from 𝑀𝜋𝑀 from the model as some
otential firms do not enter even without higher expected tax rates.
15 We use this proxy approach and do not include the (observed) future

ax rate as the explanatory variable (an IV strategy) as the proxy approach
equires less challenging assumptions, in particular regarding the link between
he expected and the realized tax rate.
4

3.2. Data

The firm entry data stems from the Gewerbeanzeigenstatistik, the
egistry of firms.16 It covers all firm entries and exits in a particu-
ar municipality and year, discloses whether firms relocated or are
ewly founded, and includes industry information. The data covers the
ears 1998–2006 for most German states (all except Saarland, Baden
ürttemberg, and the city-states Berlin, Hamburg, and Bremen). The

overage only starts in 1998 for Lower Saxony, 1999 for Schleswig-
olstein, and 2001 for Hesse. We focus on the years up to 2006 as

he first years after the introduction of wind turbine subsidies in 2000
rovide the cleanest set-up, and a major corporate tax reform was
nnounced in 2007 and implemented in 2008.

Our main tests will consider only ‘‘real’’ firm births. We exclude
elocating firms, as the impact of municipality characteristics on new
nd already existing firms’ location decisions may differ. We also
xclude self-employment.

To calculate the corrected expected tax base share of immobile
irms, we first determine the ‘‘potential’’ tax base share, then predict
he ‘‘expected’’ share using this potential and a realization probability.
astly, we derive the corrected expected tax base share by applying the
odel’s predicted quadratic relationship to the expected share.

alculation of potential tax base share of immobile firms. In the first step,
e simulate the tax base of wind turbines using data from the operator
atabase, a private database collected by consultants in the renewable
nergy industry and the Schleswig-Holstein Chamber of Agriculture.
e use the location, technology, and construction date for all wind

urbines in Germany and simulate wind turbines’ profitability by using
nformation on the average wind strength in a municipality and the
eed-in tariff that applied in the respective year (see Haan and Simmler,
018, for details of this calculation). We then take the average profit
ver the life cycle of a turbine with the median technology.

In the second step, we predict the number of wind turbines in a
urisdiction. To do so, we use the sample of jurisdictions with turbines
n 2011 and regress (ln) number of turbines (in 2011) on the economic
nd legal factors determining wind turbines’ location choice. These fac-
ors are wind strength (10 m above ground), agricultural land, tax base
n 1998, tax rate in 1998, and state dummies to account for differences
n building regulations. We then use the estimated coefficients for wind
trength, agricultural land, and state dummies to predict the number of
urbines.17 We then multiply the simulated wind turbine profits (from
he first step) with the predicted number of turbines in a particular
urisdiction to calculate the potential wind turbine tax base.

In the third step, we scale this potential wind turbine tax base by the
ax base of mobile firms in 1998 plus the simulated potential turbine
ax base. This calculation yields the potential tax base share of wind
urbines, Pot. TBSIF.

alculation of expected tax base share of immobile firms. To derive the
xpected tax base share of immobile firms, we multiply the potential
ax base share by the fraction of municipalities within a state with
t least one turbine in 2011. We see this as a proxy for the fixed
ntry costs in the model (𝑐). The underlying idea is that planning
egulation—set by the federal states—largely determines how many
ind turbines will be built. In a robustness check, we use the share
f municipalities with turbines in 2011 by wind strength quintile. The
ariation in the expected tax base share, E[TBSIF], thus stems from time-
eries variation in the feed-in tariff and the technological development

16 The data is proprietary. Appendix 3 provides detailed information on all
data, including how to obtain it. The code for data preparation and analysis
is available at Simmler and Langenmayr (2024).

17 We ignore in the prediction the effects of the tax rate and the tax base
in 1998 to remove the impact of the expected tax base share on the expected

number of turbines.
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of wind turbines, and cross-sectional variation in jurisdictions’ wind
strength, number of potential turbines, and 1998 tax base of mobile
firms.

Calculation of corrected expected tax base share of immobile firms. Lastly,
we calculate the corrected tax base share of immobile firms, E𝐶 [TBSIF],

hich is the expected tax base share times one minus the expected tax
ase share.

As discussed in Section 3.1, we control for several municipality char-
cteristics. Table A1 describes these variables and lists their sources.

In our sample, an average municipality has a local business tax
ate of 14%, 6470 inhabitants, and about 14 new firms per year. The
ealized tax base share of wind turbines is 2%, their potential tax base
hare is 42%, and the expected tax base share based on state variation
n realization is 7%. The sample of municipalities without turbines in
011 has similar local business tax rates, inhabitants, potential and
xpected tax base shares. The number of new firms (nine per munic-
pality) is lower, however. Table A2 provides the complete descriptive
tatistics.

. Results

.1. Graphical evidence

The variation in the corrected expected tax base share of immobile
irms stems from two sources: The profitability of wind turbines and the
ax base of mobile firms. To confirm the former, Fig. 1(a) shows that
hanges in the expected tax base share have variation for all levels of
he mobile firm tax base, although the variation at the lower end of the
istribution is largest.

Regarding the latter, Fig. 1(b) plots the evolution of the average
xpected tax base share for the 5th, 50th, and 95th percentiles of the
ax base of mobile firms in 1998. We observe the strongest reaction to
he introduction of subsidies for the 5th and 50th percentile of the tax
ase of mobile firms: In municipalities with many mobile firms, the tax
ase share of immobile firms will always remain small.

Second, we inspect descriptive evidence of how the corrected ex-
ected tax base share relates to the entry of new (mobile) firms.
s we cannot control for the realized tax base share (which triggers
n increase in tax rates), we include only jurisdictions without wind
urbines in 2011.

Fig. 1(c) shows the evolution firm entry relative to 1997, comparing
urisdictions with above- and below-median changes in the corrected
xpected tax base share (termed ‘‘treatment’’ and ‘‘control’’ groups).18

lthough mapping changes in the corrected expected tax base share
nto a binary indicator discards some information, it allows us to
nspect whether treatment and control groups followed a common trend
efore the subsidies for wind energy. As expected, fewer firms enter
urisdictions with a larger change in immobile firms’ corrected expected
ax base share.

In Fig. 1(d), we exploit more variation in the corrected expected
ax base share by studying quintiles of its changes between 1998 and
006, confirming that larger share changes correlate with decreased
irm entries.

.2. Regression evidence

Before reporting our main regression results, we show that the
xpected tax base share of immobile firms (and the realized tax base
hare of immobile firms, which we used in Langenmayr and Simmler,
021) is a reasonable predictor of (expected) future tax rates. Table 1

18 We use data from 1997 as it allows a better inspection of the common
rend, although we do not observe new firms in 1997 for Schleswig-Holstein,
ower Saxony, and Hesse.
5

Table 1
Expected and realized tax base share of immobile firms and tax rates.
Source: Authors’ calculations based on Statistik Lokal, 1998–2006, data from the
operator database, 1990–2006, and the German Weather Service.

Dependent variable Local business tax rate

OLS IV OLS IV

Realization Prob.: States Wind strength

(1) (2) (3) (4)

E[TBSIF] 0.010*** 0.009*
(0.004) (0.005)

TBSIF 0.034*** 0.033*
(0.012) (0.017)

Municipality FE x x x x
State-year FE x x x x
IV variables x x x x
Tax base quintile–year FE x x x x

Observations 16,360 16,360 16,360 16,360

First stage point estimate 0.287*** 0.260***
(0.053) (0.075)

Sargan-Hansen 𝑝-value 0.725 0.738
F-statistic 20 9

Notes: Table shows reduced form estimates for the expected tax base share of immobile
firms, E[TBSIF], on the local business tax rate and IV estimates where the realized
ax base share of immobile firms, TBSIF, is instrumented using the expected tax base
hare of immobile firms. The realization probability for the expected tax base share in
ols. (1) and (2) is based on the share of municipalities with turbines in 2011 on the
tate level and in cols. (3) and (4) on wind strength quintiles. To assess the validity of
he instruments, we use the binary triple DiD estimator as in Langenmayr and Simmler
2021) and report the results of the Sargan-Hansen test of overidentifying restrictions.
obust standard errors, clustered at the county level, in parentheses. ***, **, * indicate
ignificance at the 1%, 5%, 10% levels.

hows the results using 1998 and 2006 only, i.e., a long difference. In
ol. (1) (col. 3), we regress the tax rate on the expected tax base share
f immobile firms, using state (wind strength quantile) variation for
he realization probability. We find positive and statistically significant
oint estimates, suggesting a higher expected tax base share of immo-
ile firms is associated with higher future tax rates. In cols. (2) and (4),
e instrument the realized tax base share of immobile firms with the
xpected tax base share.

Similarly to Langenmayr and Simmler (2021), we find the local
usiness tax rate increases by 3 %-points if the realized tax base share
f immobile firms increases from 0 to 1. In both specifications, the
nstruments are sufficiently strong, and the exogeneity of one instru-
ent cannot be rejected conditional on the exogeneity of the other

nstrument.19 Thus, our expected tax base share of immobile firms
aptures the variation we want to capture.

In Table 2 Panel A, we present our main results based on Eq. (7).
ol. (1) of Panel A shows that the corrected expected tax base share
as a negative and significant impact on the number of new firms. In
ol. (2), we include the additional control variables, which increase the
oint estimate and its precision. In col. (3), we use a control function
pproach for the tax rate to assess whether endogeneity in the tax rate
and/or measurement error) is the reason the expected tax base share
f immobile firms is significant. The instrument exploits (similarly
o Riedel et al., 2020) variation in state-specific fiscal equalization
chemes. The point estimate for the tax rate decreases substantially.
t suggests a tax elasticity of the number of new firms of around −3
n line with prior literature (e.g., Riedel et al. (2020) or Becker et al.
2012) for Germany, or Suárez Serrato and Zidar (2016) for the US).

19 The instrument using realization probabilities based on states is stronger
than the one based on wind strength. This could reflect the relative importance
of building regulations (differing by state) and wind strength for wind turbines’
location choice; or that our wind strength measure (at the municipality level)
has measurement error.
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Fig. 1. Graphical evidence for expected
(

𝐸[𝑇𝐵𝑆𝐼𝐹 ]
)

and corrected expected tax base share of immobile firms
(

𝐸𝐶 [𝑇𝐵𝑆𝐼𝐹 ]
)

.
Notes: Fig. 1(a) shows the change in the expected tax base share of immobile firms between 1998 and 2008 for different levels of the 1998 tax base of mobile firms. Fig. 1(b)
shows the evolution of the expected tax base share of immobile firms for the 5th, the 50th, and the 95th percentile of the 1998 tax base of mobile firms. Fig. 1(c) shows
the evolution of firm entry (relative to new firms in 1997) for treatment and control group based on above/below median change in the corrected expected tax base share
(

EC
[

TBSIF
]

= E
[

TBSIF
]

∗
(

1 − E
[

TBSIF
]))

between 1997 and 2006. Fig. 1(d) shows relative changes in the number of new firms between 1998 and 2006 for quintiles of the change
in the corrected expected tax base share of immobile firms between 1998 and 2006.
Source: Authors’ calculation based on Statistik Lokal, 1997–2011, and data from the operator database, 1990–2011, and the German Weather Service.
The point estimate for the expected tax base share of immobile firms
is unchanged.20 To address concerns that the (realized) entry of wind
turbines drives the expected tax base share, or that we count some
wind turbines as new firms, we restrict the sample to jurisdictions that
had not attracted any turbines by 2011. Both worries are unjustified
as the point estimate for the expected tax base share in col. (4) is
almost unchanged. When we include county-year fixed effects (col. 5),
precision decreases, but the point estimate remains unchanged.

Sensitivity. We assess the sensitivity of our results in eight robustness
checks.21 First, since the marginal effect in a Poisson model depends
on all variables included, we also estimate the baseline specification
and the specification with county-year fixed effects using a log-linear
model (col. (1) and (2) of Panel B). The point estimates are larger
but still reasonably comparable. Second, we use firms that relocated
from another jurisdiction as the dependent variable. The results (col. 3)
are similar to our baseline results, although not precisely estimated.

20 The elasticity of −2.9 follows from the point estimate for the local business
tax rate in col. (3), and our sample’s average tax rate of 14% (0.14% ∗ (−20.7)
= 2.9).

21 We use the sample excluding jurisdictions with turbines in 2011. Results
are similar in the full sample.
6

Third, we change the definition of the expected tax base share of
immobile firms. In col. (4) we use the corrected potential tax base
share of immobile firms. The point estimate is reasonable as, on av-
erage, around 25% of the jurisdictions had turbines in 2011. Fourth,
col. (5) uses the realization probability for wind strength quintiles
based on the 2011 share of municipalities with turbines. Results are
similar to the baseline results. Fifth, we account for a potential non-
monotonic relationship by re-running the regression with dummies for
each quintile of immobile firms’ corrected expected tax base share.
Fig. 2(a) shows the results, using an otherwise identical specification
as in cols. (2) and (4) of Table 2, Panel A. The results are similar
to the more restrictive specification for both samples. Sixth, to assess
the timing of the impact, we calculate how the corrected expected
tax base share changed 1998–2006 and interact this change with year
dummies. Fig. 2(b) suggests that before introducing the subsidies for
renewable energy, the change in the expected tax base share has no
predictive power for the location decision of mobile firms. Seventh,
we explore a less constrained specification for both the log-linear and
Poisson models and replace the corrected expected tax base share with
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Table 2
Estimation of firms’ location choice.
Source: Authors’ calculations based on Statistik Lokal, 1998–2006, data from the operator database, 1990–2006, and the German Weather Service.

Panel A: Main results

Dependent variable Number of new firms

Sample All jurisdictions Jurisdictions w/o turbines 2011

CF
(1) (2) (3) (4) (5)

LBT −2.030** −0.823 −20.670*** −0.540 −1.359
(1.012) (1.033) (6.818) (1.075) (1.069)

EC
[

TBSIF
]

−0.665** −0.759** −0.558* −0.873** −0.702
(0.315) (0.298) (0.331) (0.379) (0.431)

TBSIF −0.068 −0.076 −0.061
(0.075) (0.075) (0.077)

Municipality FE + baseline controls x x x x x
State-year FE x x x x
County-year FE x
Additional controls x x x x

Observations 84,214 84,214 84,214 69,807 69,807

Panel B: Sensitivity analysis

Model OLS Poisson

Dependent variable IHS(# of new firms) Relocated firms # of new firms

Realization probability States Wind

(1) (2) (3) (4) (5)

LBT −0.510 −0.497 −1.324 −0.551 −0.541
(0.750) (0.752) (2.198) (1.066) (1.074)

EC
[

TBSIF
]

−1.328*** −1.320*** −0.776 −0.884**
(0.341) (0.358) (0.982) (0.381)

EC
[

Pot. TBSIF
]

−0.184**
(0.089)

Municipality FE + controls x x x x x
State-year FE x x x x
County-year FE x

Observations 69,807 69,807 69,807 69,807 69,807

Notes: Panel A shows results of the Poisson model (Eq. (7)) for the corrected expected tax base share (TBS) of immobile firms (IF), EC
[

TBSIF
]

= E
[

TBSIF
]

⋅
(

1 − E
[

TBSIF
])

, on the
umber of total firm entries per municipality and year. The sample in cols. (1) to (3) includes jurisdictions with positive tax base of mobile firms in 1998, in cols. (4) and (5)
nly those without turbines in 2011. From col. (2) onward we include add. control variables. In col. (3) we use a control function approach to counter the potential endogeneity
f the local business tax rate. The excluded instrument is the difference between the reference multiplier and the tax rate in 1998 (if positive; otherwise 0). In col. (5) we include
ounty-year fixed effects. Panel B shows sensitivity analyses based on OLS (cols. 1–2, dependent variable: inverse hyperbolic sine (IHS) of the number of new firms) and Poisson
stimations (cols. 3–5). The sample includes jurisdictions with a positive tax base of mobile firms in 1998, but without turbines in 2011. Main explanatory variables are EC

[

TBSIF
]

cols. 1–3, 5) or the corrected potential tax base share of immobile firms, EC
[

Pot. TBSIF
]

= Pot. TBSIF ⋅
(

1 − Pot. TBSIF
)

in col. (4). The realization probabilities for the expected
ax base share of immobile firms are based on the share of municipalities with turbines in 2011 on the state level, except in col. (5) where they are based on the wind strength
uintiles. Robust standard errors, clustered at the county level, in parentheses. ***, **, * indicate significance at the 1%, 5%, 10% levels.
inear and squared terms of the expected tax base share in Table A4.
he results support the previous conclusions.22

Lastly, since we have only two years of pre-reform data for most
urisdictions, we use an alternative dependent variable: (ln) number of
mployees, based on data by the Federal Employment Agency (avail-
ble from 1996 for West Germany). Using a log-linear specification and
ontrolling for state-year or county-year fixed effects and the baseline
ontrol variables, we find qualitatively similar results (Fig. 2(c)).

ffect size. How large is the estimated effect? Fig. 2(a) suggests that in
he most affected jurisdictions (top quintile), the number of new firms
ecreased by around 10%. This effect is substantial, particularly as it is
ased purely on expectations and independent of wind turbines actually
ntering at some point.

We estimate that municipalities in which the tax base share of
mmobile firms changed from 0 to 0.3 increased the tax rate by about
%-point (0.3 ⋅ 0.033, see cols. 2&4, Table 1). Based on the control
unction specification (col. 3 of Table 2, Panel A), a tax rate change
f this size implies about 21% fewer entering firms (−20.7 ⋅ 0.01). This

22 In the Poisson model, coefficients become less significant when including
he baseline controls since these variables are highly correlated with the
xpected tax base share and thus absorb part of the non-linear impact of the
xpected tax base share on firm entry.
7

is consistent with the impact of the corrected expected tax base share
on firm entry: If the expected tax base share of immobile firms increases
from 0 to 0.3, the corrected expected tax base share increases from 0
to 0.21 (around 13% fewer new firms, −0.6 ⋅ 0.21).23

As a second plausibility check, we compare the estimated em-
ployment effects (see Fig. 2(c)) with prior literature. We estimate
employment decreases by around 30% when the corrected expected
tax base share increases from 0 to 1. Assuming again that the expected
tax base share of immobile firms changes from 0 to 0.3, and thus the
corrected expected tax base of immobile firms from 0 to 0.21, this
suggests a reduction in employment by 6.3% (0.21 ⋅ 0.3). This effect
is comparable to prior literature: Misra (2019) estimates a long-run
tax semi-elasticity of employment of about 4.5 for Germany, i.e., an
increase in the tax rate by 1% (upon realization) predicts a decrease in
employment by 4.5%. Again, our estimated effect is plausible.

Effect heterogeneity. Last, we assess effect heterogeneity using the same
criteria as in Langenmayr and Simmler (2021) (see Table A5). We

23 The effect of the expected tax base share on firm entry is non-linear. For
an average jurisdiction (expected tax base share: 7%), the difference between
the impact of expected and current tax rates is much smaller.
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Fig. 2. Sensitivity tests.
Notes: Fig. 2(a) shows estimated coefficients for the corrected expected tax base share

(

EC
[

TBSIF
]

= E
[

TBSIF
]

⋅ (1 − E
[

TBSIF
]

)
)

quintile dummies based on an otherwise identical
specification as in col. (2) (blue) and col. (4) (orange) of Table 2, Panel A. Fig. 2(b) shows estimated coefficients for the change in expected tax base share deciles between 1998
and 2006 interacted with year dummies based on an otherwise identical specification as in col. (5) of Table 2, Panel A. The sample includes only jurisdictions with no turbines
in 2011. Fig. 2(c) shows estimated coefficients for the change in corrected expected tax base share between 1998 and 2006 interacted with year dummies using (ln) number of
employees as dependent variable and OLS estimations for 1996–2006. The sample includes 7125 West German jurisdictions with no turbines in 2011 that are observed for all
years (total number of jurisdiction-year observations: 78,375). All graphs include 95% confidence intervals.
Source: Authors’ calculation based on Statistik Lokal, 1997–2011, and data from the operator database, 1990–2011, and the German Weather Service.
find little heterogeneity, consistent with the results in Langenmayr and
Simmler (2021).

5. Conclusion

Our paper highlights the relevance of firms’ expectations about fu-
ture firm mobility and future tax rates for their market entry decisions.
We document a reduction in the number of new firms in jurisdictions
in which firms expected average tax base mobility to decline, implying
higher tax rates in the future. This effect is independent of whether the
increase is realized in the future or not.

Our findings have policy implications for municipalities, especially
those with favorable location factors of increasing importance, such
as good conditions for renewable energy. These municipalities cannot
fully capitalize on their geographical advantages, as they cannot com-
mit to maintaining low tax rates. Our paper shows that firms anticipate
rate hikes and are thus less likely to enter such municipalities. This in-
sight suggests a need for municipalities to explore alternative strategies
that balance attracting firms with realistic tax policy.
8

Our empirical approach exploits the emergence of a new immobile
firm type, wind turbines. An important avenue for future research
is to validate our finding using other dimensions that affect average
firm mobility, such as expected changes in spending needs due to the
aging of societies or changes in agglomeration benefits. A particularly
relevant question is whether the effect is symmetric, i.e., whether lower
tax rates in the future stimulate entry already today.

In our setting, jurisdictions have only one relevant tax instrument.
Since different types of firms are affected differently by the same tax in-
strument (e.g., sales vs. corporate income tax, see, for example, Rohlin
et al., 2014), our insights may not carry over to richer environments.
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