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Abstract

Can well-intentioned policies create barriers to voting? Election administrators in Munich (Germany)
recruit new polling places and control precinct sizes to improve voting accessibility, creating variation
in the assignment of citizens to polling locations. Event study estimates suggest that polling place
reassignments cause a persistent shift from in-person to mail-in voting and a transitory drop in total
turnout of 0.4 percentage points (0.6 percent). The results are consistent with inattention to reassign-
ments, causing some voters to miss requesting mail-in ballots and temporarily abstain from voting.
Reassignments depress turnout more in elderly-heavy precincts and when distance to the polling loca-
tion increases.
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1. Introduction

Organizing elections that foster trust in the electoral process and encourage voter participation
is a key challenge for modern democracies. In recent years, a number of controversies have
brought the importance of electoral administration into the public spotlight. Leading up to
the 2020 presidential Election, reforms at the US Postal Service led former President Obama
to accuse then-President Trump of attempting to “actively kneecap” the Postal Service to sway
voter turnout in his favor. In Germany, the 2021 Berlin Marathon impeded the accessibility of
polling places to the extent that the Constitutional Court decided that the entire State Election
must be repeated.! But while large-scale controversies quickly become the subject of public
scrutiny, supposedly benign or well-intentioned policies can pose an overlooked barrier to

democratic participation.

This article studies the consequences of a seemingly innocuous practice for voter participation:
the relocation of polling places. We analyze a natural experiment in Munich (Germany), where
election administrators aim to “facilitate [voting] as much as possible” (Federal Election Code,
Section 12:2). Upholding this objective involves recruiting new polling places with barrier-free
access and controlling precinct sizes to prevent congestion at polling locations. A by-product
of these policies is that some eligible citizens are assigned to vote at a di [erbnt polling location
than before. Observable voting costs are only marginally a [ecked by this practice: 90 percent
of reassignments between 2013 and 2020 changed citizens’ walking distance to their polling

location by less than one kilometer.

Given the insignificance of any single vote for the election outcome, classical voting theory
suggests that even small shocks to voting costs may heavily impact turnout (Downs, 1957);
either positively (e.g., due to shorter travel distance or better accessibility of the building), or
negatively (e.g., due to unfamiliarity with the new polling place or longer travels). More recent
voting literature contrasts this view by highlighting the significance of expressive reasons for
voting, such as a sense of civic duty, self-expression, ethics, or social pressure (Ali and Lin,
2013; Pons and Tricaud, 2018; Funk, 2010; Dellavigna et al., 2017). Given the importance of
these motives, small voting costs are typically considered negligible for voter turnout. And
thus, moving polling places may produce null e [ecks. We contribute to this debate by estimat-
ing the causal impact of polling place reassignments on the evolution of electoral turnout and

the mode of voting.

We find a persistent shift from in-person to mail-in voting and a transitory decline in total
turnout after a polling place relocation. The turnout recovery is consistent with inattention to
reassignment, causing some voters to postpone the switch to mail-in voting to the subsequent

election and temporarily abstain. Because reassignments are not geographically concentrated

IReportedly, the Berlin Marathon was only one of several complications, including a reduced number of voting
booths at polling locations, wrong ballot papers, and irregular opening hours of polling places, leading to “chaotic
conditions” and “completely overloaded” polling places according to the Berlin Constitutional Court.



and voters are not heavily segregated in Munich, no party significantly gains or loses from this
practice; although relocations could be pivotal in close single-member constituency elections,

where residents directly elect their representative.

Understanding the determinants of voter turnout has engaged a vast literature, which has in-

creasingly focused on the role of electoral institutions.?

Given the importance of voting in
person in most democracies, provisions governing voting at the polling place are surprisingly
understudied. While observational research suggests that polling place accessibility (e.g., in
terms of proximity) can be relevant for turnout, few studies establish causality, and nearly all
examine settings in the US. Notably, Cantoni (2020) uses a regression discontinuity design at
precinct boundaries in Minnesota and Massachusetts and finds that turnout is 2.5-7 percent-
age points lower per kilometer from the polling place.? Using the same identification strategy,
Bagwe et al. (2022) document heterogeneous turnout e Lects, with smaller estimates in Penn-
sylvania (0.6-0.8 percentage points lower turnout per kilometer) and zero e Lecks in Georgia.
The authors attribute much of the heterogeneity to the convenience of using absentee voting.
Tomkins et al. (2023) extend the regression discontinuity framework to ten US States. The re-
sults largely reveal no turnout di Lerbnces across precinct borders as individuals living further

from their polling location use more early voting options.

Moving a polling location is an active intervention and thus requires particular scrutiny, espe-
cially where election laws and administration are politically charged. In the US, the closing of
polling sites frequently raises concerns over partisan e Lorks to reduce voting access for certain
groups, particularly racial minorities (Amos et al., 2017; Curiel and Clark, 2021; Chen et al.,
2022). Partisan motives and other unobserved determinants of polling place relocations pose
a key challenge to establishing causal e [ecks. Indeed, Brady and McNulty (2011) show that
the precinct consolidations preceding the 2003 LA Gubernatorial Recall Election caused non-
random polling place reassignments. Using matching techniques to compare voters whose
polling location moved further away with those without a change, they document a 1.8 percent-
age point turnout decline among reassigned individuals. Further results suggest that most of
the e Leck comes from the move itself rather than the increased distance. Tomkins et al. (2023)
compare turnout across precinct boundaries in six US states and find that early voting fully
o Lsets lower turnout at the polls among registrants whose polling location moved. However,

the authors note that causality is di [culk to establish due to correlation of relocations with

2For instance, studies have evaluated the role of personal characteristics (e.g., education, religiosity, overcon-
fidence) (Milligan et al., 2004; Gerber et al., 2016; Ortoleva and Snowberg, 2015) or contextual factors (Cantoni
and Pons, 2022), and specifically electoral institutions including ID laws (Cantoni and Pons, 2021), registration
procedures (Braconnier et al., 2017), voting technology (Fujiwara, 2015), or compulsory voting regimes (Bechtel
et al., 2018; Ho [mhn et al., 2017).

3Cantoni’s results are consistent with observational research (Haspel and Knotts, 2005; Fauvelle-Aymar and
Frangois, 2018; Gibson et al., 2013; Bhatti, 2012; McNulty et al., 2009; Dyck and Gimpel, 2005; Gimpel and
Schuknecht, 2003). However, these studies do not account for potential endogeneity, leaving room for biased es-
timates due to unobserved confounders or selection problems. Other studies have investigated the turnout e [ecks
of polling place opening hours (Potrafke and Roesel, 2020; Garmann, 2017).



underlying population characteristics (p. 178). Clinton et al. (2021) provide correlational
evidence that moving polling places in North Carolina produced nulle  ects across two presi-
dential elections, as a ected voters switched to early voting. Using the same data with a longer
time frame, Yoder (2019) estimates a 1-2 percentage point turnout decline.

In sum, the literature to date has focused on turnout responses to changing polling locations

in the US, but estimates vary greatly, and no consensus has been reached. Moreover, evidence
exists only on instantaneousturnout e ects, leaving unanswered the question of longer-term
consequences of this practice. For instance, it is unclear whether turnout e ects are persistent
or revert (e.g., if voters familiarize themselves with their new polling place). Evolving turnout

di erences could also re ect gradual adjustments in voting behavior or a new voting habit in
response to a reassignment shock (Fujiwara et al., 2016). Thus, a comprehensive empirical
framework requires a dynamic perspective.

We depart from the existing literature in four important ways. First, our empirical framework
signi cantly improves on the identi cation of turnout e ects of reassignments. We study a
panel covering the eight elections held between 2013 and 2020 and demonstrate that polling
place reassignments occur “as good as randomly”. Speci cally, we show that i) current turnout
(by mail, in-person, and overall) is unrelated to reassignments in future elections conditional
on election and precinct xed e ects (parallel pretrends), ii) the timing of reassignments is
uncorrelated with changes in observable precinct characteristics, and iii) reassignments do
not systematically skew toward increasing or decreasing the distance to the polling location.
A second key novelty is the evaluation of e ect persistenceéoy analyzing turnout up to three
elections after a reassignment. Third, the panel structure also allows us to shed light on a
much-debated determinant of voting: habit formation. Habitual voting implies that the act

of voting itself increases its consumption value and thereby the likelihood of voting in the fu-
ture (Fujiwara et al., 2016). While scholars have long been aware that turnout di  erences tend
to be persistent (e.g., Plutzer, 2002; Green and Shachar, 2000; Brody and Sniderman, 1977),
causal evidence for habit formation has proved inconclusive. 4 Fourth, this is the rst study
to estimate the causal impact of reassignments and distance to the polling location outside
the US and in the context of a multi-party system with proportional representation. This is
partly motivated by the mixed ndings on how turnout is a ected by distance and relocations,
along with recent evidence highlighting the importance of place-speci ¢ factors for turnout
(Cantoni and Pons, 2022; Chyn and Haggag, 2023). We use aggregate party votes to estimate

4Meredith (2009) demonstrates that voters who had just turned eighteen at the time of the 2000 US General

Election are also more likely to cast their ballot in the subsequent election than their peers who fell short of the
age threshold. Gerber et al. (2003) provide evidence suggesting that get-out-the-vote campaigns increase turnout
in subsequent elections. Fujiwara et al. (2016) propose election-day rainfall as an exogenous and transitory shock
to voting costs and nd that the decrease in turnout induced by rainfall also reduces turnout in subsequent US
presidential elections. By contrast, compulsory voting in Switzerland and Austria showed no persistente  ects on
turnout after its abolition (Bechtel et al., 2018; Gaebler et al., 2020). Similarly, Potrafke and Roesel (2020) nd that
longer opening hours of polling places increase contemporaneous turnout but do nota ect turnout in subsequent
elections.



the partisan consequences of moving polling locations; an aspect lacking in the existing lit-
erature. Election administration in Germany is not politically charged and reassignments are
uncontroversial. Moreover, the country counts among the few democracies to o er universal
access to mail-in voting. Thus, our setting is well suited to test the importance of convenient
alternatives to voting at the polling place. °

To x ideas, we present a simple rational choice model of voting that combines three key in-
gredients. First, polling place reassignments alter the cost of voting in person by changing
the distance to the polling location; second, reassignments always generate a disutility from
engaging with an unfamiliar environment, independent of distance. Third, we allow for  inat-
tention to reassignments as citizens in Munich, unlike in the US, are not explicitly informed
of changedo their polling location. This raises the possibility that a fraction of voters is sur-
prised by a reassignment or does not notice the change at all. The model delivers three key
predictions. First, reassignments generate asymmetric turnout e ects by distance: Increas-
ing distance always reduces turnout at the polling place by making it less attractive relative
to mail-in voting and abstention; however, decreasing distance does not raise polling place
turnout, unless it is enough to compensate for the reassignment disutility. Second, inattention
ampli es the shift toward abstention when reassignments make poll voting more costly. This
is due to inattentive poll voters who are surprised by reassignments after the deadline for re-
guesting mail-in ballots. Some inattentive voters (who would have switched to mail-in voting)
end up abstaining from turning out, leading to higher turnout losses relative to a scenario
without inattention. Third, inattention attenuates turnout gains when reassignments reduce
travel distance. Intuitively, inattention creates inertia among abstainers who do not notice
reassignments at all.

Our empirical results suggest sizable and persistent e ects of polling place relocations. We
use an event study design that focuses on turnout dynamics around the time that a precinct
is assigned to a di erent polling place. On average, reassignments cause gpersistentsubstitu-
tion between the modes of voting: Turnout at the polling place falls by 1.0 percentage points
immediately after the change, mirrored by an increase in mail-in turnout. Remarkably, the
substitution is only partial in the rst post-reassignment election, causing total turnout to
fall temporarily by 0.4 percentage points. Given the policy's good intentions and the minor
changes in proximity to the polling place, a declining turnout is notable. The magnitude of the
drop is comparable to reducing the number of early (in-person) voting days in the US by two
(Kaplan and Yuan, 2020), and would be enough to 0 set the positive turnout e ect of an addi-
tional newspaper during the turn of the twentieth century in the US (Gentzkow et al., 2011).
The drop also contrasts the lack of participation e ects estimated by Clinton et al. (2021) and
Tomkins et al. (2023).

50nly 6 percent of countries globally and 29 percent of OECD countries (including Germany, parts of the US,
Canada, and the UK) o er access to mail-in voting for all eligible voters (International Institute for Democracy and
Electoral Assistance (IDEA)).



Next, we examine a key dimension of reassignment heterogeneity: changes in proximity to the
polling location. We estimate di erential treatment e ects for reassignments that increased
versus decreased distance to the polling place. In line with our model, we nd strikingly asym-
metric patterns. When distance increases, the shift towards mail-in voting and the temporary
drop in total turnout are ampli ed. By contrast, distance reductions generate no statistically
signi cant turnout e  ects, on average. Our model suggests that reassignment disutility may
0 set lower voting costs from a closer polling location. We estimate that distance needs to be
halved, on average, to compensate for the shock of the move itself and prevent a drop in total
turnout. We only nd weak evidence of increases in overall participation in extreme cases of
distance declines. This result is consistent with inattentive abstainers, who remain abstainers
even when their polling location moves very close. However, we cannot rule out alternative
explanations for the lack of positive participation e  ects. Overall, changes in distance account
for less than 40 percent of the turnout e ects, highlighting the relocation itself as a barrier to
voting overlooked by election administrators.

We explore the mechanism explaining the drop and subsequent recovery of voter participa-
tion. Results show that the recovery is entirely explained by an increase in mail-in rather
than polling place turnout. This is at odds with the hypothesis that abstainers return to vote
in person after familiarizing themselves with their new polling place. Instead, the pattern is
consistent with inattention to reassignments. Inattentive poll voters are surprised by reassign-
ments after the deadline for requesting mail-in ballots. Consequently, some inattentive voters
abstain in the rst post-reassignment election and only turn to mail-in voting in the subse-
guent election. This channel highlights the importance of o  ering access to mail-in voting to
prevent a persistent decline in participation. The result speaks to previous research suggesting
that the availability of convenience voting systems can increase participation rates (Thompson
et al., 2020; Barber and Holbein, 2020; Kaplan and Yuan, 2020; Hodler et al., 2015; Gerber
et al., 2013). Moreover, the fact that turnout losses are recovered is incompatible with the hy-
pothesis that voting (or abstaining) is habit-forming. Instead, the dynamics are consistent with
rational behavior in response to a positive shock to voting costs that is temporarily ampli ed
by inattention. The mechanism implies that increasing the salience of reassignments ahead of
election day to remedy inattention (e.g., by explicitly notifying a  ected citizens) could allevi-
ate detrimental turnout e  ects.

Our baseline estimates obscure a great amount of heterogeneity. In particular, we nd that
turnout e ects vary signi cantly by the age composition of the local electorate. We estimate a
triple di erence model that traces the di erential turnout trend among treated precincts with
a higher share of elderly eligible voters before and after the reassignment. A primary reason
for polling place turnover during our observation period is the city council's resolution to
recruit new barrier-free venues to improve access for elderly voters and citizens with physical
impairments. However, our estimates suggest that total turnout drops more in elderly-heavy
precincts after reassignment and does nofully recover in subsequent elections. Using a similar
estimation strategy, we nd that the shift from in-person to mail-in voting is signi cantly



weaker in precincts with a higher fraction of Germans with migration background; yet, the
change in total turnout is not statistically di  erent. We nd no evidence that reassignments
a ectturnoutdi erentlyinlessa uent precincts (measured by the average quoted rent) or in
precincts with a higher share of households with children, who may also bene t from barrier-
free access.

The presence of heterogeneous treatment e ects may undermine the representativeness of the
electoral outcome. Our results suggest it does not. Turnout e ects are similar across the six
largest parties, and party vote shares do not change signi cantly after a reassignment. This
nding is likely explained by the lack of heavy spatial segregation along party lines in Mu-
nich, ensuring that polling place relocations are not concentrated among a particular party's
supporters. However, small changes in voter participation could matter in close constituency
elections during state and federal elections, where voters directly elect their representative on
a plurality rule.

The next section describes the institutional setting. Section 3 describes how we build our
estimation panel and outlines our empirical strategy. We present our main results in Section 4.
Section 5 analyzes heterogeneous eects across precinct characteristics and explores partisan
consequences of reassignments. Section 6 concludes.

2. Institutional Background: Elections and Polling Place Reassignments

2.1. Elections in Munich

Our panel covers the eight elections held in Munich between 2013 and 2020. These include
elections to four legislative bodies re ecting the federal system in Germany: the Bundestag
(federal parliament), which constitutes the main body of the central government, the Bavarian
Landtag(state parliament), the Stadtrat (Munich city council), which governs the city alongside
the mayor, and the European Parliament, which e ectively exercises some of the power of the
federal government since Germany is a member of the European Union. All elections follow
the principles of proportional representation but di  er in electoral rules. In Appendix A, we
describe key features of the di erent electoral processes. We also compare Munich's popu-
lation to the German average and the 20 largest cities in the country in Appendix Table E.1.
While voter turnout is close to the national average, Munich stands out regarding income and
the share of high-skilled residents. This makes the city broadly representative of the urban,
more a uent population.

Eligible voters are automatically registered on the electoral roll. Voting is not compulsory and
mail-in voting is open to all without excuse or separate photo identi cation. ® Registered citi-
zens receive an election noti cation via mail no later than 21 days before the election. The let-
ter includes the election date, the location and opening hours of the polling place, and whether

6\oting by mail was introduced in West Germany in 1957, and since 2008, it can be requested without provid-
ing a reason. Mail-in ballots can be submitted to any mailbox without postage.



it o ers barrier-free access. There is no explicit information about changego the polling loca-
tion in the letter nor a separate noti cation. This contrasts with the US, where such changes
typically trigger the requirement to notify a  ected voters (Cantoni, 2020; Clinton et al., 2021,
Tomkins et al., 2023). Eligible voters may vote in person at their assigned polling place on
election day. In this case, they must present their election noti cation and a photo ID at the
voting station. Those who wish to vote by mail must request a “polling card” ( Wabhlschein) by
returning a form included in the election noti cation at least two days before the election. *

Figure 1 illustrates the election timeline in our panel. Two elections were held in 2013 and
2014 (but not on the same day), and one was held every year between 2017 and 2020. The
vertical bars illustrate the number of eligible voters (left axis). The triangles and the solid line
trace the evolution of total turnout and the share of votes cast at the polling place, respectively
(right axis). The number of eligible voters is distinctively higher in municipal elections, in
which EU foreigners living in Munich are also entitled to vote. 8 Total turnout increases over
time when comparing the same election type; the share of votes cast in person typically lies
between 50 and 60 percent and declines slightly over time. °

[Figure 1 about here.]

2.2. Polling Place Reassignments

Elections are organized by the Munich Election O ce (Wahlamt). The employees are nonpar-
tisan civil servants and have no direct incentives to manipulate the electoral process. In every
election, the electorate is geographically partitioned into more than 600 voting precincts based
on eligible citizens' home addresses.!? Precincts constitute the smallest administrative unit
and serve to enable a manageable election process. We use ocial electoral rolls to georefer-
ence polling locations and residential addresses.!! Figure 2 depicts a typical electoral map.
Black boundaries delineate the 618 precincts; blue lines delineate the 25 city districts. Each
precinct is assigned one polling place, marked by black stars, and it is not uncommon that one
venue accommodates the polling places of several neighboring precincts located in the same
district. Gray lines indicate the assignment of home addresses to polling places.

[Figure 2 about here.]

7In principle, the polling card also entitles one to vote at another polling place in the city; however, typically,
more than 98 percent of ballots cast using polling cards are mail-in votes. And more than 90 percent of voters
requesting a polling card actually cast a vote.
8For instance, in the 2020 Municipal Election, 17.5 percent of eligible voters were foreign EU citizens. Foreign
EU citizens who wish to vote in European elections in Munich instead of their country of origin must lodge a
registration request.
9With more than half of all votes cast by mail, the 2020 Municipal Election held during the Covid-19 pandemic
marks an exception.
10By law, citizens must notify the city's registration o~ ce (Meldeam) within two weeks of moving into a new
residence. This also applies to moves within a municipality.
11we identify 156,261 residential addresses from the 2018 electoral roll. We successfully geolocate 153,938
(98.5 percent) and are able to match 150,779 to a unique precinct in every election (97.9 percent of all geolocated
addresses). We use geocoding services provided byOpenCage (Zeigermann, 2018), which uses OpenStreetMaps
(OSM) to generate the addresses' coordinates.



Recruitment of Polling Locations.One source of variation in polling place assignments is
turnover in the venues used to host them. Polling places are typically located in public proper-
ties, usually schools (71 percent of all venues), but also Church-a liated facilities (11 percent),
and retirement homes (5 percent).1? In each election year, district inspectors ( Bezirksinspek-
toren) are charged with recruiting potential locations and verifying they meet the required
standards. While recruitment usually focuses on venues that were used in the past, new
polling place requirements, competing events on election day, building closures, or ongoing
construction work may leave some locations unavailable. There is no documentation of why
venues become inactive or new venues are recruited. Correspondence with the election of-
ce suggests two main drivers of turnover in polling locations during our observation period.
First, following a resolution of the city council (  Stadtrat), the election o ce prioritized recruit-
ing locations with barrier-free access for elderly people and voters with physical impairments
after 2014.13 Second, the extensive renovations under Munich's school construction program
(Schulbauo ensivg, which began in 2016 with over 3.8 billion Euros allocated to refurbishing
educational facilities, led to prolonged closures of school buildings. Our review of public doc-
uments on the investment plans revealed that in 61 percent of the cases in which schools no
longer hosted polling places, the election date collided with a construction period. We observe
293 distinct venues used in at least one election between 2013 and 2020. The number of active
venues is typically around 200 in any given election. Appendix Figure D.2 illustrates their
activity status over time.

Precinct Recon gurations. The second source of polling place reassignments is recon gurations
of precinct boundaries and the allocation of existing polling places. The law requires that
precincts be drawn so that “participation in the election is facilitated as much as possible”
(Federal Election Code, Section 12:2). Besides monitoring proximity to polling locations and
recruiting barrier-free venues, the election 0 ce's main objective is to minimize congestion
risk. In practice, this involves controlling precinct sizes and adjusting the number of polling
places hosted by the same venue in case it serves multiple precincts!4 Consequently, precincts
may be merged, split, or entirely assigned to another (existing) polling place.

We illustrate two instances of polling place reassignments between 2014 and 2017 in Figure 3.
The black borders delineate precincts as of 2017. The blue-shaded areas highlight precincts as
of 2014. The dark (light) gray lines connect eligible voters' addresses to their assigned polling
place in 2017 (2014). In Panel (a), the pub that hosted the precinct's polling place in 2014
was not recruited in 2017. Instead, the precinct was assigned another polling place (a public

125ee Appendix Figure D.1 for an overview of venue types.

135peci cally, the resolution mandated that the number of barrier-free polling places be doubled between 2014
and 2017 and that a share of at least 75 percent be reached by 2020. Internal documents provided by the election
0 ce suggest that 80 percent of polling places were barrier-free by 2018.

14The law speci es that precincts must not be larger than 2,500 eligible voters. The election 0 ce aims at an
average size of 1,500 eligible voters per precinct. See Appendix Figure D.3 for a density plot of precinct size across
all elections.



school) about nine walking minutes west of the old location. In the example, the relocation
led to an increase in the average distance to the polling place. Panel (b) illustrates an instance
in which a precinct's boundaries were redrawn. A new precinct (black borders) was carved
out from the original precinct (light blue area). Residents of the newly created precinct were
consequently reassigned from the polling place at the top of the map to the location further
south. Unlike in the preceding example, both polling places remained in operation in 2017.

[Figure 3 about here.]

Figure 4 documents the fraction of residential addresses reassigned to a di erent polling place
relative to the previous election. 1° There were no reassignments in the 2013 Federal Election
and the 2014 European Election, as other elections were held earlier in the same year. Before
2017, changes in precinct size were addressed by adjusting the number of onsite poll work-
ers, thus limiting the number of reassignments caused by precinct recon gurations. In 2017,
41 percent of home addresses were assigned to a dierent polling place. The main drivers
were a major consolidation of precincts facilitated by the introduction of new urban planning
technology and the new focus on recruiting barrier-free polling places. 1® Munich's school con-
struction program contributed to the turnover of polling venues starting in 2017. In 2020,
reassignments were mainly the result of an increased number of precincts and the recruitment
of suitable venues to meet social distancing provisions during the Covid-19 pandemic. Over-
all, 43 percent of all addresses are never reassigned between 2013 and 2020, 26 percent are
reassigned once, and 24 percent twice (Appendix Figure D.4).17

[Figure 4 about here.]

Figure 5 plots the distribution of walking distances between home addresses and polling
places (left panel), and the distribution of distance changesonditional on reassignment across
all elections (right panel). 18 Negative values indicate that the new polling place moved closer
(relative to the previous election); positive values correspond to a relocation further away.
We distinguish between changes due to recruitment of polling locations and due to precinct
recon gurations. For 90 percent of residential addresses, proximity to the polling place is
below 1.4 kilometers, equivalent to an 18-minute walk (median: 0.74 km, mean: 0.82 km).
The distribution of distance changes is closely centered around zero (median: +0.04 km,
mean: +0.05 km) and approximately symmetric (skewness: 0.08), indicating that polling
places are not systematically located closer or further away after reassignment. Splitting by

15Reassignments in the 2013 State Election are determined relative to polling place assignments in the 2009
Federal Election.

16The re-division of the city caused a signi cant reduction in the variance of precinct sizes (Appendix Fig-
ure D.3)

17When an address is reassigned more than once, the median period between the rst and second reassignment
is three elections.

18we use the osrmtime package (Huber and Rust, 2016), which makes use of Open Source Routing Machine
(OSRM) and OpenStreetMaps (OSM)to calculate walking distances, de ned as the shortest walking distance be-
tween two points using the public road network.



reason of reassignment leaves the moments of the two distributions nearly unchanged. 90
percent of reassignments change the walking distance by lessthan 0.87 km (or 10 walking
minutes). Hence, the practice generates only marginal shocks to observable voting costs.

[Figure 5 about here.]

3. Empirical Strategy

3.1. A Precinct-Level Panel

We use o cial election results and electoral rolls provided by the Munich Election O  ce in
the empirical analysis. One limitation is that the nest resolution available for turnout data is

at the precinct level. Thus, we aggregate reassignments and distance from the polling location
from the address level to precinct delineations. To obtain a constant unit of observation, we
impose time-invariant precinct borders corresponding to the 2018 con guration for aggrega-
tion. Because voter turnout is recorded at election-speci ¢ precinct con gurations, we also
harmonize turnout to the 2018 delineations. The number of precincts in 2018 was small com-
pared to other years. In this way, harmonization mostly involves aggregating turnout to larger
units. For the remaining cases, we use conversion weights based on the number of eligible
voters, provided by the election o ce. This leaves us with a panel of 618 precincts with con-
sistent boundaries, which we observe over eight elections between 2013 and 2020. To ensure
that treatment e ects do not merely pick up measurement error created by harmonization, we
perform robustness tests using precincts where polling place changes did not coincide with
boundary changes (Appendix C). We also obtain data on time-varying structural indicators,
including information on the local population (size, age, marital status, migrant status, citi-
zenship, duration of residence, households with children, migration across and within precinct
boundaries) and average housing cost!® Another limitation is the missing information on the
number of residents per address. This can create potential distortions of the average distance
to the polling place or the share of reassigned individuals if housing types within precincts
vary a lot. We argue that concerns over such measurement error are limited. First, we fo-
cus on the model case, in which an entire precinct is treated in the causal analysis. Second,
since precincts are relatively small (1,500 eligible voters per precinct, on average), the risk of
within-precinct heterogeneity in housing types a  ecting our measure is limited. Additionally,
our preferred speci cation includes election district xed e ects. This ensures that we com-
pare turnout dynamics among close precincts, limiting the risk of between-precinct hetero-
geneity distorting our estimates. We turn to the details of the empirical strategy in Section 3.3.
Appendix Table E.2 reports summary statistics of our precinct-level variables.

19|nformation on local rents is from the RWI Institute for Economic Research. All other data are provided by
the Munich Statistical O ce and are available for download from the city's election review website ( Wabhlatlas).
Migration data were specially prepared and are available upon request.
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3.2. Conceptual Framework: Voting Costs, Inattention, and Turnout

To x ideas, we develop a simple rational choice model of voting. We summarize the key
intuitions here and relegate the details to Appendix B. The model combines three main ingre-
dients: First, reassigning individuals to a di  erent polling place raises or reduces the cost of
voting in person by moving the polling location closer or further away. Second, reassignments
always generate a disutility from engaging with an unfamiliar environment, independent of
distance.?° Third, we allow for inattention to reassignments. Unlike in the US, citizens in Mu-
nich are not explicitly informed of changego their polling location. To notice a reassignment,
they must review their polling place's address stated in the election noti cation, mailed a few
weeks before the election??

Thus, reassignments may go unnoticed by some. We model inattention by imposing that a
fraction of poll voters are surprised by reassignments after the deadline to request mail-in
ballots. Since the election noti cation must be presented to o cials onsite, inattentive poll
voters realize that the polling location moved only shortly before going to vote. We also allow
for inattentive abstainers, who do not notice reassignments at all. Finally, we assume no inat-
tention among mail-in voters because mail-in ballots must be requested by returning a form
enclosed in the election noti cation.

The model delivers three key predictions. First, reassignments generate asymmetric turnout
e ects by distance: Increasing distance always reduces turnout at the polling place by mak-
ing it less attractive relative to mail-in voting and abstention; however, decreasing distance
does not raise polling place turnout, unless it is enough to compensate for the reassignment
disutility. Second, inattention ampli es the shift toward abstention when reassignments make
voting in person more costly. This is due to inattentive poll voters, who are surprised by re-
assignments. Some inattentive voters, who would have switched to mail-in voting, end up
abstaining, leading to higher turnout losses relative to a scenario without inattention. Third,
inattention attenuates turnout gains when reassignments reduce distance. Intuitively, inatten-
tion creates inertia among abstainers who remain unaware of reassignments.

3.3. Main Speci cation: An Event Study Design

We use an event study framework to trace out changes in voting behavior around polling place
relocations. In the baseline, we de ne the event as the rst election in which the entire elec-
torate in a precinct is assigned to a di erent polling place. Reassignment of the entire precinct
is the modal case, with 41 percent of all instances where at least some home addresses are re-
assigned?2? 280 of the 618 precincts are classi ed as treated using this de nition. We also trim

20|n the model proposed by Brady and McNulty (2011), the reassignment disutility would capture what the
authors label “search costs”, i.e., a positive shock to the cost of voting in person, independent distance changes.
They do not formally distinguish between search costs and distance costs; thus, our model extends their conceptual
framework.

21|ndividuals are rational, conditional on inattention; however, the attention choice itself may or may not be
optimal (Ma Ckowiak et al., 2023).

22\\e report density plots of the share of reassigned home addresses in Appendix Figure D.5.
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precinct time series after a second reassignment to capture the e ects of a single reassignment
rather than multiple changes. 22 We test the sensitivity to alternative assumptions, including
di erent binary and continuous treatment de nitions, in Appendix C.

Let E, 2 f1;2;:::;8gdenote the election in which precinct p is fully reassigned for the rsttime
(the event), and t E, denote time relative to the event. Then, our preferred speci cation
is given by: X

Yoo= U =K)EXR * pt gyt €y

k, 1

where an outcome Yy (e.g., turnout at the polling place, via mail, and overall) in precinct p
and election t is regressed on election indicators relative to the event and a series of control
variables and xed e ects. Speci cally, we include precincte ects ,, which absorb any time-
invariant factors that in uence the outcome, and election xed e  ects ), Which we allow
to be district-speci c. Election xed e ects account for common shocks, such as di erences in
voting propensity across elections or the weather on election day. Interacting election with dis-
trict xed e ects accounts for di erent electoral conditions across districts: Unlike precincts,
districts are directly contested in some elections. At the state and federal level, the 25 districts
are combined into single-member constituencies, where residents directly elect their represen-
tatives. In municipal elections, citizens also elect their local district committee. Thus, there
may be systematic di erences in voting incentives across districts if, for example, close races
are anticipated in some constituencies (Bursztyn et al., 2023). Moreover, polling place recruit-
ment is done by district inspectors. Thus, election district xed e ects can also account for
systematic di erences in recruitment practices by comparing outcomes only within district-
election cells. The vector X comprises a set of time-varying covariates: precinct size (log of
the number of residents and the share of residents eligible to vote), the age structure of the
electorate (share of eligible voters aged 18-24, 25-34, 35-44, and 45-59), the share of EU for-
eigners in the electorate, the average duration of residence (in years), the share of households
with children, the average quoted rent per square meter, and the shares of native German
residents, non-native German residents, single residents, and married residents, respectively.
We discuss sensitivity to excluding covariates and replacing them with time-invariant controls
interacted with election xed e ects in Appendix C.2.

The error "x captures unobserved precinct election shocks to the outcome that are assumed
to be uncorrelated with the regressors of interest. Then, the eventtime coe cients ¥ trace
the di erential time path of the outcome in treated relative to untreated precincts before and
after the reassignment. Speci cally, estimates "% 0 deliver the average e ect of reassignment
on treated units in election =k after the event.

The two identifying assumptions for a causal interpretation are i) that polling place reassign-
ments and changes in distance are unrelated to other determinants of voting behavior (that are

230ut of 280 treated precincts, 150 (54 percent) are treated exactly once (Appendix Figure D.6).
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not accounted for by xed e ects), andii) parallel trends. For instance, a violation occurs if
the expectation of turnout changes in uences polling place reassignments; e.qg., if the election
0 ce consolidated precincts expecting high mail-in turnout to save costs of operating polling
places?*

Although these assumptions cannot be tested directly, we present several indirect tests: i) a
balancing exercise that examines the co-occurrence of changes in precinct characteristics and
reassignments, ii) an analysis of pretrends, and iii) bounds on treatment e ects under the as-
sumption of parallel trend violations, proposed by Rambachan and Roth (2023). Rambachan
and Roth formalize the idea that pre-treatment deviations from parallel trends inform unob-
served violations after treatment adoption. They provide di  erent approaches to formalize
this intuition, taking into account the statistical uncertainty in estimating event study coe -
cients.

A few nal estimation details. First, we determine polling place changes between two consecu-
tive elections throughout the paper. This implicitly assumes that treatment e  ects are mainly
driven by regular voters, who participate in all types of elections. Our panel length some-
what limits exploring di  erent treatment de nitions across election types. Thus, we aim to
absorb the in uence of varying electoral conditions on voting propensity via election  district
xed e ects and leave heterogeneity across election types to future research. Second, because
votes by mail are recorded only at the district level, we are con ned to relying on  requested
polling cards as a proxy for mail-in votes. About 90 percent of requested cards are returned
as ballots, and more than 98 percent of these ballots are mail-in votes. Third, since not all
event-time indicators are identi ed, we choose the election before the reassignment = 1as
our reference period and normalize 1 to zero. We then estimate the whole range of event-
time indicators and report the coe cients for the four elections before and three elections
after reassignment. Fourth, we cluster standard errors at the precinct level to account for
the correlation of model errors over time. We test the sensitivity to alternative assumptions
about the variance-covariance matrix in Appendix C. Fourth, speci cations are weighted by
precinct size (number of eligible voters) to improve precision and the representativeness of
the e ect estimates. Finally, we estimate Equation 1 using OLS to produce our baseline re-
sults. As recently shown, OLS two-way xed e ect (TWFE) estimates may yield biased results
with staggered treatment and heterogeneous e ects across treatment cohorts?®> The reason is
that the TWFE estimator uses “forbidden” comparisons between already-treated precincts and
newly-treated precincts, thereby violating the parallel trend assumption in the presence of ef-
fect heterogeneity. The treatment timing in our setting is illustrated in Appendix Figure D.6.

Of 618 precincts, 338 are never treated, and most of the treated precincts had their polling

24The election 0 ce asserts that past and expected turnout is not considered when redrawing precinct bound-
aries.

25gee e.g., Athey and Imbens (2022); de Chaisemartin and D'Haultfceuille (2020); Borusyak et al. (2023);
Goodman-Bacon (2021); Sun and Abraham (2021).
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location changed in the 2017 Federal Election (62 percent).26 To account for the staggered
treatment timing, we also estimate the event study using the estimators proposed by Borusyak
et al. (2023), Callaway and SantAnna (2021), Sun and Abraham (2021), and de Chaisemartin
and D'Haultfoeuille (2020). A discussion of the di  erent estimators and their underlying as-
sumptions is beyond the scope of this paper. For recent reviews, see Roth et al. (2023) and
de Chaisemartin and D'Haultfoeuille (2023).

3.4. Reassignment Timing

Under our identifying assumptions, the timing of reassignments is uncorrelated with other
determinants of turnout. One approach to assess this assumption's plausibility is to examine
whether precinct characteristics are balanced conditional on election and precinct xede  ects.
Since the xed e ects account for time-invariant factors, the residual correlation re ects the
association between treatment timing and changesn precinct characteristics. We present the
results in Figure 6.

Panel A shows estimates and 95 percent con dence bands from univariate OLS regressions of
a dummy identifying reassignments that changed the polling location of the entire precinct
on precinct characteristics, conditional on election and precinct xed e ects. Each estimate
comes from a separate regression. Independent variables are standardized to have mean zero
and unitary standard deviation. The estimates are near zero and insigni cant, suggesting
that treatment timing is uncorrelated to observable changes in precinct characteristics. The
dependent variable in Panel B is the log average walking distance. Out of 20 estimates, only
one is statistically signi cant at the 5 percent level. Still, F-tests cannot reject the null that
the coe cients are jointly zero in any panel. Coe cients and test statistics are reported in
Appendix Table E.3, which also includes results for reassignments due to polling location
recruitment and precinct recon gurations, separately. Again, we nd no evidence that changes

in observable precinct characteristics co-occur with polling place relocations.

[Figure 6 about here.]

4. Main Results

4.1. Average Eects on Turnout and the Mode of Voting

We start by pooling all polling place reassignments to estimate the average treatment e ects
on treated precincts. Figure 7 plots event-time estimates based on Equation 1 using di erent
outcomes in Panels A-D. Panel A illustrates the average treatment intensity by using the share
of reassigned addresses and thechangein proximity to the polling location (relative to the
preceding election) as dependent variables, respectively. Since reassignments at intensities
below 100 percent are allowed to occur before and after the event, the coe cientsin , 0 are

2614 percent (13 percent) of precincts have their polling place moved in the 2020 Municipal Election (2018 State
Election), and the remainder is treated in other elections. Appendix Figure D.7 maps the spatial distribution of
polling place relocations.
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not precisely equal to zero, and the coe cientin =0 is less than one (left axis). Importantly,
the design captures a sharp reassignment shock relative to the baseline. The coe cients on the
change in distance (right axis) suggest that reassignments increase the distance to the polling
location by 0.12 kilometers, on average. This represents a moderately larger increase compared
to the overall distribution of proximity changes caused by reassignments presented in Figure 5.

[Figure 7 about here.]

Coe cients preceding the reassignment are close to zero and insigni cant in Panels B-D. The
absence of pretrends supports the validity of the identifying assumption; trends in outcomes
across comparison groups evolve in parallel except through the treatment. By contrast, we
observe a sharp and persistent increase of 0.94 percentage points in the share of votes cast by
mail immediately after reassignment (Panel B). The results in Panel C show that this jump can
only be partly explained by substitution between modes of voting: In-person turnout falls by
1.0 percentage points immediately after reassignment (equivalent to 3.0 percent at the mean),
while mail-in turnout increases by only 0.61 percentage points (2.1 percent). Thus, the initial
shift to mail-in voting is not large enough to o set votes lost at the polls, generating a decline
in total turnout of 0.39 percentage points (0.6 percent) in Panel D. This result is consistent with

a positive shock to the cost of voting in person on average, making mail-in voting relatively
more attractive and inducing some voters to abstain from turning out.

The shift from poll voting to mail-in voting is persistent, suggesting a lasting shock to voting
costs. By contrast, the decline in total turnout completely recovers in the subsequent election.
A possible explanation is that the initial shock to voting costs wanes over time. For exam-
ple, abstainers may familiarize themselves with their new polling place and return to vote
there after one election. An alternative explanation is inattention to reassignments. Inatten-
tive poll voters are surprised by the reassignment after the deadline for requesting a mail-in
ballot. Among those who would have switched to mail-in voting, some abstain and only turn
to mail-in voting in the subsequent election, thus producing a transitory drop in turnout. In
Section 4.3, we make the case that the transitory decline is consistent with inattention and
incompatible with the waning cost hypothesis. The argument is that the recovery is entirely
driven by an increase in mail-in turnout, not in-person turnout.

Albeit transitory, the turnout decline caused by changing polling places is sizable. The average
decline is roughly equivalent to reducing the number of early (in-person) voting days in the
US by two (Kaplan and Yuan, 2020). Moving a polling place would also be enoughto o set the
positive turnout e  ect of an additional newspaper around the turn of the twentieth century in
the US (Gentzkow et al., 2011). The drop contrasts the absence ofinstantaneousparticipation
e ects of moving a polling place estimated by Clinton et al. (2021) and Tomkins et al. (2023)
and appears in line with turnout decline found by Brady and McNulty (2011). However, the
inattention channel is likely prevented in the US by informing a  ected voters of changes to
their polling location. Thus, the ndings are not necessarily contradictory; especially, since
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Brady and McNulty (2011) study a setting in which distance increased for nearly all voters
whose polling place changed. We explore the role of distance changes in the next section.

A key insight of Figure 7 is that the estimates do not substantiate the hypothesis that
(non)voting is habit forming. If abstaining was habit-forming by increasing its consumption
value, the initial decline in turnout would carry over to subsequent elections. This would be
true even if voting costs were entirely restored to pre-treatment levels. The full turnout recov-
ery is inconsistent with this implication. This result contrasts with Fujiwara et al. (2016), who
nd that a decline in past turnout due to rainfall on election day also reduces current turnout,
and are in line with Bechtel et al. (2018), who show that compulsory voting in Switzerland did
not instill a voting habit by generating persistently higher turnout after its abolition. Impor-
tantly, we cannot rule out that habit formation contributes to the observed persistence in the
modeof voting. A sharp test would require a scenario where shocks to voting costs are truly
transitory. Then, any persistence must be driven by habit. If one is willing to assume that a
second reassignment back to the original polling location does not create new costs, such cases
could be exploited to test the hypothesis. However, the assumption is hard to defend, and
temporary relocations are too rare in our data to deliver credible estimates.

Point estimates based on Equation 1 appear in Table C.1 of Appendix C. The section also
presents several robustness checks: We show that the estimates are robusi) to replacing
election district xed e ects with election xed e ects,ii) to using unweighted regressions,
iii) to not trimming the time series once a second reassignment occurs, iv) to limiting the
sample to treated precincts with exactly one (full) reassignment and control precincts with
zero (partial) reassignments, v) to using a balanced panel around the 2017 Federal Election
and the 2018 State Election, where most reassignments occurred, andvi) to removing treated
precincts where the reassignment coincided with a change to precinct boundaries. We demon-
strate that TWFE-OLS estimates are very similar to those produced by DIiD estimators that
account for potential e ect heterogeneity across treatment cohorts (Figure C.1). We show ro-
bustness to alternative assumptions about the variance-covariance matrix in Table C.2 and test
if the di erent reasons for reassignments (polling location recruitment versus precinct recon-
guration) carry di  erent turnout e ects. We nd they do not (Figure C.2). Our treatment
estimates also hold when allowing for linear violations of the parallel trend assumption using
the methodology by Rambachan and Roth (2023). Finally, we show robustness to di erent
matching procedures and to excluding time-varying covariates.

4.2. The Role of Distance to the Polling Location

The baseline estimates are informative about the e ects of an average reassignment. How-
ever, they mask a key dimension of reassignment heterogeneity: the change in distance to the
polling location. As noted, 90 percent of reassignments change the walking distance by less
than one kilometer. In this section, we analyze whether even such small changes to voting
costs matter and can help explain the underlying changes in voting behavior. To this end, we
estimate two modi ed versions of Equation 1.
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E ect Heterogeneity by Change in Distancéirst, we allow for di erent treatment e ects be-
tween reassignments that increased versus decreased distance to the polling place. One limi-
tation is that we can relate outcomes only to averagedistance changes at the precinct level. Ag-
gregate changes obscure heterogeneity among individuals within a precinct, e.g., when some
individuals are closer and some further away from the new polling location. We address this
below by limiting the analysis to cases where within-precinct heterogeneity is as small as pos-
sible.

Formally, let Dg be an indicator equal to 1 for precincts where reassignment caused an increase
in average distance to the polling location. D, denotes the analogous indicator for cases in
which distance decreased Then, the modi ed event study speci cation takes the following
form: X X

Yot =Dy “1( =K +D, L =K+Xp + p* dpx*"pts 2

k, 1 k, 1

where the coe cients K and “K trace the di erential time path of turnout separately for the
two groups de ned by Dg and D,,. Note that since we do not condition on distance in Equa-
tion 1, the baseline estimates " correspond to a weighted average of “Kand "k Again, the
speci cation includes election district xed e ects, precinct xed e ects, and time-varying
controls.

The results are presented in Figure 8. Panel A shows that distance increases by 330 meters (or
about 4 walking minutes), on average, when the new polling location is moved further away.
When the new polling place is moved closer, the reduction is about 240 meters (3 walking
minutes). Consistent with our model, turnout e  ects are strikingly asymmetric: Reassign-
ments that increase distance cause a sharp and persistent decline in polling place turnout
(Panel B). The estimate on the immediate e ectis -1.89 (p <0.001), which is equivalent to a 5.6
percent decline at the mean and nearly double the average e ect. By contrast, when reassign-
ments reduce the distance to the polling place, in-person turnout tends to rise slightly, albeit
not statistically signi cant. Panels C and D show a similar picture. The impact on mail-in
turnout is negative but insigni cant when the new polling location is closer and strongly pos-
itive when relocated further away. Overall, participation declines only in precincts in which
distance increases. The drop amounts to 0.63 percentage points, which is 62 percent greater
than the average e ect. Our model proposes that reassignments always cause a disutility from
engaging with an unfamiliar environment. The results suggest that the reassignment disutil-
ity and distance decline o set each other when the polling location moves closer, on average.
Consequently, we nd minimal substitution between the modes of voting. By contrast, the
reassignment disutility is compounded by additional travel costs when the new polling loca-
tion is further away. This generates a signi cant shift from in-person to mail-in voting and

a sizable drop in overall participation. The point estimates and results based on a balanced
panel and other robustness checks are reported in Appendix Table C.3 and further discussed
in Appendix C.
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[Figure 8 about here.]

We also estimate a version of Equation 2 in which we allow treatment e ects to vary by three
reassignment types in Figure 9: those that produce a “large” distance decrease, “little” distance
change, and a “large” distance increase. While the shift from polling place to mail-in voting

is visibly attenuated when distance barely changes, the decline in total remains comparable to
reassignments that strongly increased distance (Panel D). This pattern bolsters the case that
the reassignment disutility alone burdens voters beyond proximity changes. By contrast, when
the new polling place is relocated signi cantly closer to voters, substitutionis  reverse¢gmail-in
turnout declines (albeit not statistically signi cant), mirrored by a signi cant and permanent
increase in polling place turnout. Total participation increases slightly; however, the estimate

is not statistically signi cant. 2’

We also estimate treatment e ects on a sample that minimizes cases with ambiguous distance
changes within precincts. Speci cally, we restrict the treatment group to three cases: precincts
where the reassignment consistently increased (respectively decreased) the distance to the
polling place for at least 90 percent of home addresses, and to precincts where the polling
place moved only “a little”, i.e., less than 800 meters from the old location. 28 The estimates
in Appendix Figure D.9 con rm the previous conclusions: We nd an ampli ed shift from
in-person to mail-in voting when distance increases for nearly all citizens. The pattern is re-
versed when distance decreases. Here, the estimates show an uptick in total turnout coming
from increased participation at the polling place. This suggests that former abstainers can be
incentivized to turn out, highlighting the sensitivity of voting behavior to seemingly minor
reductions in voting costs. When distance changes only slightly for all citizens, we again nd

a transitory drop in total turnout, consistent with a disutility from reassignments. We also es-
timate treatment e ects for four (equal-size) groups determined by the share of addresses that
experienced a distance increase in Appendix Figure D.10. When within-precinct heterogene-
ity is high, i.e., distance changes in opposite directions, the average distance change is closer to
zero and the substitution between mail-in and in-person voting is attenuated in the aggregate.
However, we still nd a distinct (transitory) drop in total turnout, supporting the importance

of reassignment disutility.

[Figure 9 about here.]

271n Appendix Figure D.8, we estimate treatment e ects by four reassignment types; those that produced a
small distance reduction, a large reduction, a small increase, and a large increase. The results paint a similar
picture: Large distance reductions generate substitution away from mail-in toward poll voting; yet, the e  ect on
total turnout is insigni cant. Small distance reductions are insu cient to compensate for reassignment disutility,
resulting in a decline in polling place turnout. Finally, relocations further away always cause a shift away from
in-person to mail-in voting and abstention.

28800 meters corresponds to the median change in distance between new and old polling locations.
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Decomposition Exercise: Distance and Reassignment Disutilityn our second exercise, we intro-
duce the log average walking distance to the polling location as a covariate in our dynamic
event study speci cation (Equation 1):

X
Yot = K1( =k)+ log_distancey + XDy + p+ gyt "pt: (3)
k 1

Since the speci cation includes precinct xed e ects, the parameter is identi ed from vari-
ation in distance within precincts, which is driven by polling place reassignments only. Thus,
we can interpret the residual turnout e ects, captured in K, as the impact of reassignments
per se In our model, reassignments always cause a disutility, raising the costs of voting at the
polling place. 2° The relative reduction of ¥ caused by including the distance control gives us
a sense of the importance of distance changes versus the reassignment disutility for turnout
e ects.

The results are presented in Table 1. The outcomes are turnout at the polling place (Columns 1
and 2), turnout by mail (Columns 3 and 4), and total turnout (Columns 5 and 6). Odd columns
use election district xed e ects; even columns use election xed e ects. Absorbing the dis-
tance e ect attenuates the event-time estimates relative to the baseline results (Columns 2
and 4, Table C.1). However, the estimates remain mostly statistically signi cant, consistent
with the notion that reassignments induce a disutility beyond the change in travel distance.
The estimate on log distance is negative and statistically signi cant in Columns (1) and (2):
Polling place turnout falls by 0.34 percentage points when distance increases by 10 percent.
Increasing distance has the opposite e ect on mail-in turnout (Columns 3 and 4); however,
the e ect size does not completely o set the negative impact on in-person turnout: Increas-
ing distance by 10 percent reduces total turnout by 0.08 percentage points (Columns 5 and
6). Thus, to o set the turnout drop at the polling place due to reassignment disutility, the
polling location would have to move 17-19 percent or about 130 meters closer to voters, on
average3° To avoid a decline in total participation, the polling location would have to move
37-53 percent, or about 260—-380 meters closer to voters. Interestingly, the immediate impact
on mail-in turnout becomes insigni cant, but it more than doubles and turns signi cant in

the subsequent election. Again, this pattern is consistent with inattentive voters delaying the
switch to mail-in voting because they missed the opportunity to request a mail-in ballot. We
corroborate the inattention hypothesis in the next section.

The change in point estimates "k suggests that relocations per seare the primary driver of
changes in voting behavior: Distance explains 34—38 percent of the treatment e ects on in-
person turnout (across the three post-reassignment elections), and 18—-25 percent of the drop

2gReassignment disutility is conceptually similar to what Brady and McNulty (2011) label “search costs”, i.e.,
the costs that arise on top of increased travel distance due to the time of looking up and going to the new polling
location.

30Note that the compensating e ect comes partly from fewer voters switching away from in-person voting and
more mail-in voters turning to vote at the polling place.
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in total turnout in the rst election after reassignment. The insight is important. Election

0 cials monitor the proximity of polling locations; yet, the voting barrier created by merely
changing these places has so far been overlooked. Causal estimates of the turnout e ects of
distance to the polling location use cross-sectional variation near precinct borders in a regres-
sion discontinuity design (Cantoni, 2020; Bagwe et al., 2022; Tomkins et al., 2023). Based on
the negative impact of greater distance, it is tempting to prescribe a policy of simply moving
polling places closer to voters to boost turnout. Our results highlight that this may deliver
unexpected outcomes as distance reductions come at the cost of changing familiar polling
locations.

In Appendix C.5, we perform an alternative decomposition approach using atripledi  erence
framework. Instead of including distance as a covariate, we estimate the di erential turnout
trend among treated units induced by moving the polling place by an additional kilometer.
We also allow the impact of distance to di er depending on whether the new polling place is
closer or further away. The results corroborate our ndings quantitatively. Moreover, we reject
the hypothesis that distance generates di erentturnoute ects (in absolute terms) in cases that
increase versus decreased distance.

[Table 1 about here.]

4.3. Mechanism: What Drives the Recovery in Total Turnout?

Perhaps intriguingly, the decline in total turnout is recovered after one election, even when
reassignments strongly increase the distance to the polling place. This pattern could be ex-
plained by inattention to reassignments. As formalized in our model (see Appendix B), inat-
tention implies that some voters delay switching to mail-in voting by one election and instead
temporarily abstain from turning out. The reason is that they are surprised by the reassign-
ment after the deadline for requesting mail-in ballots has passed. However, an alternative
explanation could be the waning of the initial shock to voting costs. Waning costs imply that
voters temporarily abstain from turning out and return to voting in person, for instance, be-
cause they familiarized themselves with their new polling place. Thus, while inattention im-
plies that the recovery in the subsequent election is driven by an increase in mail-in voting,
waning costs imply that the recovery is driven by an increase in turnout at the polling place

A visual inspection of the baseline estimates in Figure 7, Panel C lends some support for the
inattention hypothesis as the e ect size estimates on mail-in turnout further increase between
the rst and the second post-reassignment election. This pattern is even more pronounced for
estimates on reassignments that caused an increase in distance to the polling location (Panels
B and C, Figure 8). Polling place turnout, on the other hand, tends to declinebetween the rst
and second post-event election, inconsistent with the waning-costs hypothesis.

Formally, we test whether the event-time indicators in the rst and second election after re-
assignment di er; and whether the sign of the di erence implies an increase in mail-in or
in-person turnout, respectively. We use estimates restricted to cases that generated a greater
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distance to the polling location (i.e., "1 "0from Equation 2) to rule out ambiguity due to cases
where voting costs declined. Indeed, we nd thatthe di erence for mail-in turnout is positive
and statistically signi cant (0.56, p <0.01). The di erence for in-person turnout is negative, al-
beit not statistically signi cant (-0.07, p >0.1). Another approach is to testthe di erence of the
event-time coe cients holding distance to the polling location constant as proposed in the pre-
vious section (Equation 3). In this speci cation, event-time dummies capture turnout e  ects
that are driven by the reassignment disutility. Again, the test suggests that mail-in turnout
further increasesn the second election after reassignment (0.41, p <0.05), while polling place
turnout, if anything, marginally decreases (-0.04, p >0.1). Hence, the results strongly support
the hypothesis that the recovery in total turnout is driven by inattentive voters switching from

nonvoting to mail-in voting, and are inconsistent with the waning-cost hypothesis.

We replicate the tests using the novel DIiD estimators that account for heterogeneous treat-
ment e ects and staggered treatment timing. The event study results are plotted in Appendix
Figure D.11 for speci cations using a restricted sample excluding reassignments that caused
a distance decreaseand in Appendix Figure D.12 for speci cations controlling for the log
walking distance. Appendix Table E.5 reports the di erence between the rst and second
post-reassignment coe cients. The results support the conclusion that the transitory decline
in turnout is driven by inattention to reassignments: All estimators show that mail-in turnout
further increases in the second post-event election; the di erence is statistically signi cant in
seven out of ten cases. Instead, there is no evidence that in-person turnout drives the recovery.
Most estimated di erences are negative, and none are statistically signi cant.

Our model also considers inattention to reassignments among abstainers (e.g., because they do
not open the election noti cation). Here, inattention attenuates turnout gains when reassign-
ments reduce the distance to the polling location. Intuitively, some individuals would have
turned out at their new (closer) polling location if informed but, instead, remain abstainers.
Empirically identifying this type of inattention is challenging because we cannot determine
when the decreased travel distance is su cient to make poll voting attractive to abstainers.

5. E ect Heterogeneity and Partisan Consequences of Reassignments

Our estimates deliver average turnout e ects among treated precincts. Yet, the e ects may
mask heterogeneity across di erent voter groups. Uncovering heterogeneity is important.
First, policymakers may be concerned about reassignments imposing a disproportional bur-
den on minorities, the elderly, or disadvantaged people. In fact, one motive for recruiting
new polling places was to assure barrier-free access for voters with physical impairments. Sec-
ond, if some groups are more likely to be discouraged from turning out, reassignments could
compromise the representativeness of the electoral outcome. Thus, we devote this section
to analyzing heterogeneity, starting with di  erences across demographic groups followed by
partisan consequences of reassignments.
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5.1. Heterogeneity across Precinct Characteristics

Who responds to reassignment shocks? To explore heterogeneity across voter groups, we ex-
tend the standard DiD (Equation 1) to include a set of interaction terms between event-time
indicators and a variable Z, along which we allow for heterogeneity. Z, is measured at the
precinct level and chosen to be time-invariant. Then, the modi ed speci cation corresponds

to atriple-di erence estimator that introduces a comparison among treated groups to the base
comparison of treated and untreated units:

X X
Yot = [z, 1( =k)]+ KU =K +XQ + o+ apet pu 4)
k, 1 k, 1

where K capture the base e ect of the standard double di erence,X is a vector of time-varying
covariates, and , and () denote precinct and election district xed e ects, respectively.
For intuition, suppose that Z, is a dummy identifying precincts with an above-average share
of elderly eligible voters. Then, the estimates “K trace the di erential turnout trend in “old”
relative to “young” treated precincts before and after the polling place relocation. Note that
all rst and second-order interaction terms required for identi cation of the triple-di erence
estimator are included in the speci cation or absorbed by the xed e  ects.

In practice, we estimate Equation 4 separately for di erent Z,'s. Characteristics are standard-
ized (i.e., unitary standard deviation and mean zero) and measured in 2013 (the rst year in
our panel). Hence, the triple-di erence estimates re ect the di erential turnout trend among
treated units when Z, is increased by one standard deviation. Note that since Z, is standard-
ized, the base e ects K correspond to the average treatment e ects on the treated (ATT) shown
in Figure 7. We thus restrict the output to the triple-di  erence estimates.

The results appear in Figure 10. In each panel, the outcomes in the left plot are turnout at
the polling place and via mail. The e ect on total turnout is reported in the right plot. The
main conclusions are that precincts with a higher share of elderly eligible voters show a greater
decline in polling place turnout and a weaker shift to mail-in voting when reassigned. This
results in a stronger drop in total turnout (Panel A). The e  ects on total turnout are statistically
signi cant and persistentlynegative, suggesting that participation rates among elderly voters
are permanently depressed. Indeed, an F-test that the overall e ect on total turnout is equal
to zero in the two subsequent elections (Ho : "1+ 1= "2+ "2=0) s rejected at the 5 percent
level (F=3.58, p=0.03). Given that recruiting barrier-free venues to improve access for voters
is a main driver of polling place changes, this result is important. It suggests that the burden
of reassignments outweighs the potential bene ts of better access to the buildings. In Panel
B, the positive (negative) estimates on in-person (mail-in) turnout suggest that the e  ects are
attenuated in precincts with a higher share of younger eligible voters. This is unsurprising,
given that a greater share of rst-time voters implies more individuals who do not experience
reassignments. We nd no measurable treatment e ect di erences for precincts with a higher
fraction of households with children, who may also bene t from barrier-free access (Panel C).
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E ects are also not di erent in precincts where housing is more expensive (Panel D). Panel
E shows that the substitution between modes of voting is weaker in precincts with a higher
fraction of Germans with a migrant background; yet, total turnout appears not statistically

di erent. This nding might re ect that migrants are unfamiliar with mail-in voting from

their country of origin or the process of requesting a mail-in ballot (e.g., due to language
barriers).3! These results contrast with Cantoni (2020), who nds that a greater distance to
the polling location reduces turnout stronger in areas with higher minority and low-income
presence.

[Figure 10 about here.]

Two remarks are in place. First, since inference is not based on (quasi-)random variation, the
heterogeneity analysis provides only suggestive evidence of the mechanisms driving di eren-
tial turnout trends. For instance, other characteristics correlated with  Z, (e.g., unobserved
aspects of voters' socioeconomic status) could be the actualcauseof heterogeneity. We report
summary statistics and correlations among the heterogeneity dimensions in Table E.7, show-
ing that they are indeed interrelated. Second, we did not account for the change in distance
to the polling location generated by reassignments. To rule out that di  erential trends are
merely the result of correlation between Z,, and proximity to the polling place, we re-estimate
all speci cations conditional on the log walking distance. Appendix Figure D.13 shows that
the conclusions still hold.

5.2. Partisan Consequences of Reassignments

Next, we examine the partisan consequences of reassignments. One limitation is that we ob-
serve precinct-level party outcomes only for votes cast in-person Party votes from mail-in bal-
lots are recorded at the district level. As there are only 25 districts, estimates based on district-
level observations are likely underpowered. Consequently, we rst analyze party results using
our precinct panel. The results help us understand whether reassignments disproportionately
dissuade speci ¢ party supporters from turning out at the polling place. Next, we verify if the
conclusions hold in the district-level panel using party outcomes from mail-in ballots.

We estimate Equation 1 for two outcomes: party turnout, de ned as the number of party votes
relative to the number of eligible voters, and party vote share, de ned as the number of party
votes relative to the number of total votes. For expositional convenience, we group the out-
comes of the six largest parties that were on the ballot in every election during our observation
period into a “left-wing” and a “right-wing” cluster according to the parties' platforms. 32

The results presented in Figure 11 suggest that in-person turnout declines slightly more for
right-wing parties after reassignment (left plot, Panel A); however, the e ects are not statisti-

31For instance, election noti cations, which include information on requesting polling cards to vote by mail,
are only sent out in German.

32\We use the left-right categorization suggested by ParlGov (parlgov :org) to group parties. Left-wing parties
include SPD, Griine, and Die Linke; right-wing parties include CSU, Freie Wahler and FDP.
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cally di erent from each other in any period (right plot, Panel A). Panel B presents the results
for party vote shares, which is the relevant metric for the composition of parliament. None of
the event-time indicators are statistically signi cant from zero (left plot, Panel B) nor statisti-
cally di erent from each other in any period (right plot, Panel B). Thus, assuming that voters
who switch to voting by mail do not simultaneously change their party preference because of
reassignment, the results suggest negligible partisan consequences. We present the results for
all parties individually in Appendix Figure D.14. Again, the estimates do not suggest that any
party particularly gains or loses from reassignments. We also nd nulle  ects when estimat-
ing a modi ed event study speci cation using a district-level panel and party outcomes from
mail-in votes, corroborating the results (Appendix Figure D.15).

The null e ects on the electoral outcomes are reassuring from an administrator's perspective.
Polling place relocations are not notably concentrated geographically (Appendix Figure D.7).
In addition, the absence of signi cant spatial segregation along party lines in Munich ensures
that polling place relocations are not particularly targeted at a particular party's supporters.
However, small changes in voter participation could matter in close constituency elections
during state and federal elections, where voters directly elect their representative on a plu-
rality rule. The vulnerability to adverse e ects is also markedly higher for democracies with
two-party systems and strong partisan segregation. Thus, our results should not imply that
electoral consequences of polling place relocations are universally benign.

[Figure 11 about here.]

6. Conclusion

Voting is the backbone of democracy. Yet, the likelihood of a pivotal vote is negligible, raising
the possibility that seemingly innocuous changes to voting costs a ect electoral turnout. Elec-
tion o cials in Munich recruit new polling places to improve their accessibility and control
precinct sizes to prevent congestion, producing plausibly exogenous variation in the assign-
ment of polling places. We study the turnoute ects of relocating polling places using an event
study design. Results suggest that polling place reassignments induce a persistent substitution
away from in-person voting toward mail-in voting and a transitory decline in total turnout by
0.4 percentage points (0.6 percent). The e ects are ampli ed when the polling place is moved
further away and insigni cant, on average, when reassignments reduce the distance to the
polling location. Our ndings suggest that changes in turnout are mostly driven to the re-
location itself rather than changes in proximity to the polling place, similar to the ndings

by Brady and McNulty (2011). This result cautions about targeting distance to the polling
place as the sole accessibility factor (Cantoni, 2020), as distance reductions come at the cost of
relocation.

We identify inattention to reassignments as the likely channel behind the drop and subsequent
recovery in total turnout. Inattentive voters are surprised by reassignments after the deadline
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for requesting mail-in ballots. Among those who would have switched to voting by mail,

some abstain and turn to mail-in voting only in the subsequent election. Thus, increasing the
salience of polling place relocation could e ectively prevent turnout losses by mitigating inat-
tention. Our results complement correlational evidence suggesting no participation declines
after relocations in the US, where voters are typically informed of changes to their polling
location ahead of election day (Clinton et al., 2021; Tomkins et al., 2023). Moreover, the full
turnout recovery is incompatible with the hypothesis that voting is habit-forming.

Heterogeneity analyses suggest that reassignments cause a stronger and persistent turnout
decline in precincts with more elderly eligible voters. The result is intriguing, given that re-
cruiting barrier-free locations was a primary reason for polling place reassignments. Thus,
our ndings highlight that a well-intentioned policy can have unintended consequences when
small changes in voting costs are overlooked. We nd no evidence that moving polling loca-
tions adversely a ected the electoral outcome by altering party shares. However, democracies
characterized by spatial voter segregation along party lines and two-party systems may be
more vulnerable to partisan consequences, justifying particular scrutiny of this practice.

Finally, our results highlight the role of mail-in voting in compensating for turnout losses

at the polls and preventing a persistent drop in participation. Other convenience voting ar-
rangements, such as in-person early voting at pre-de ned locations, could similarly cushion
the negative consequences of moving polling places. For instance, voters may opt to vote at a
familiar or nearby early voting site after noticing that their election-day polling location has
moved.33 But access to alternative voting options is not common: Mail-in voting is available to
all eligible voters only in 6 percent of countries globally (15 percent of EU member states and
29 percent of OECD countries). Early voting is 0 ered by 8 percent globally, and 11 percent
0 er at least one alternative to election-day poll voting (International Institute for Democracy
and Electoral Assistance (IDEA)). Thus, in contexts where the substitution between modes of
voting is limited, negative turnout e ects of moving polling locations are likely larger and
more persistent, underscoring the importance of monitoring this practice outside of Germany.

33additionally, early voting may mitigate losses coming from inattention by providing an alternative to voters
who notice the reassignment too late to request a mail-in ballot but before election day. Early voting itself can also
boost participation (Kaplan and Yuan, 2020).
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Figure 1. Timeline and Turnout of Elections Held between 2013 and 2020

Notes: The gure presents the number of eligible voters (vertical bars), total turnout, de ned as the percentage
of eligible voters who cast a vote (triangles), and the percentage of polling place votes (solid line) for the eight
elections included in our sample. The shading of the bars re ects the di  erent election types. Between 2013 and
2020, two state elections, two federal elections, two European elections, and two municipal elections were held in
Munich. The data are from the Munich Election O  ce (Wahlamt).
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Figure 2: Electoral Map of Munich for the 2018 State Election

Notes: The map shows the delineations of the 25 city districts (blue lines) and the 618 voting precincts (black
lines) in Munich for the 2018 State Election. Black stars mark the locations of polling places. Gray lines connect
the addresses of eligible voters to their assigned polling place. The data are from the o  cial electoral rolls provided
by the Munich Election O ce (Wahlamt).
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Figure 3: lllustration of Polling Place Reassignments

(a) Polling place recruitment (b) Precinct recon guration

Notes:The gure illustrates two instances of polling place reassignments between the 2014 European Election and
the 2017 Federal Election. Dark (light) gray lines connect the residential addresses of eligible voters to their 2017
(2014) polling location. In Panel (a), the precinct was reassigned to a di erent polling place (black star) as the
old polling location became inactive (white circle). Panel (b) illustrates a precinct recon guration. Black borders
delineate a newly created precinct that was spun o from a larger precinct. Citizens living within the black borders
were thus reassigned from the polling place in the north to the location in the northwest of the map. Both locations
were active in 2014 and 2017.
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Figure 4. Share of Addresses Assigned to Di erent Polling Place Relative to Previous Election

Notes: The gure plots the share of reassigned residential addresses relative to the previous election. The election
preceding the 2013 State Election is the 2009 Federal Election (not shown). Reassignment can be due to the recon-
guration of precincts or due to the recruitment of adi  erent polling venue.
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Figure 5. Density of Walking Distance and Change in Proximity to the Polling Place

Notes: The gures present density plots of the walking distance between residential addresses of eligible voters
and their assigned polling places (left plot, N =1;206;232) and the changein distance conditional on assignment
to adi erent polling place relative to the previous election (right plot, N =147;874). The sample covers the eight
elections held between 2013 and 2020. Vertical lines highlight the mean of the distribution.
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Figure 6: Reassignment Timing and Changes in Precinct Characteristics

Notes:Panels A and B report OLS estimates from separate univariate regression on standardized (mean zero, uni-
tary standard deviation) precinct characteristics conditional on election and precinct xed e  ects. The dependent
variables are an indicator identifying full reassignments to adi  erent polling place (Panel A) and the log average
walking distance to the polling location (Panel B). Migration variables refer to the number of moves within and
across precinct boundaries, respectively. Con dence intervals are drawn at the 95 percent level using standard
errors clustered at the precinct level. F-tests cannot reject the null that coe cients are jointly equal to zero in
any panel. The coe cients and test statistics are reported in Appendix Table E.3. Estimation results with non-
standardized precinct characteristics are shown in Appendix Table E.4. Information on local rents is from the RWI
Institute for Economic Research. All other precinct characteristics are from the Munich Statistical O  ce.
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