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SUMMARY

Despite the popularity of mail voting in the 2020 elec-
tion, in-person voting at a physical polling location
remains the most common mode of voting in U.S.
elections; however, for many voters, access to in-per-
son polling locations is a significant obstacle to vot-
ing. Lines and waiting times to process voters may
hinder voters’ access to the ballot. Inadequate staffing,
equipping, and layout of polling locations contribute
to increased waiting times, which can diminish satis-
faction and voter confidence in the electoral process.
Finally, the devices on which voters cast their ballots
can determine the accuracy and completion of their
ballot choices. While scholars and local election offi-
cials know many of the actions needed to remedy these
obstacles to in-person voting, others require further
study.

In this report, we examine the existing literature on
in-person voting to determine best practices and iden-
tify areas where more research is needed. The report
is broken into two sections. The first section examines
the operations of in-person polling, including access
to in-person polling locations, checking in to vote and
voting, securing the layout of polling locations, re-
cording voter choices, and the design of ballots. The
second section of the report examines voters’ expe-
riences at in-person polling locations and the conse-
quences these experiences have on voter satisfaction
and confidence.

In the first section, we find that the layout and de-
sign of voting locations can have significant impacts

on the voter experience. Existing research in this area
is somewhat limited, but studies show that there is
wide variation in polling place quality, usability, and
proximity to voters. Low-income and non-white vot-
ers tend to have longer travel and lower-quality polling
locations. More research on finding quality locations
in all neighborhoods is needed and could make use of
new location siting tools that have been developed in
recent years. We also find that lines can have a signif-
icant impact on the voter experience. Information on
arrival rates, processing times, and error rates should
be utilized to better understand how these factors con-
tribute to waiting times and the voter experience. We
propose that there should also be more research on
how to collect accurate data across all jurisdictions,
including those that do not use electronic poll books.
Better data collection efforts could improve our un-
derstanding and lead to improvements in the system.

In section two, we find that in-person voting is gen-
erally a positive experience; however, negative expe-
riences at the polls can lower both satisfaction and
confidence. We also find that the method of voting
can impact voter confidence, with paper ballots pro-
viding the highest confidence in election outcomes.
Finally, we find that there are persistent differences
in the in-person voting experience by racial and ethnic
groups. Overall, we find that the research in this area
is fairly comprehensive, though may be somewhat dat-
ed. While some baseline research in this area should
be continued, studies focusing on how to increase vot-
er confidence in the electoral process and how to close



satisfaction and confidence gaps among voters should
be prioritized for future research.

Below we list best practices identified and suggestions
for new research areas related to in-person voting:

Best practices:

Maximize access to in-person voting by assuring
all voters live within one mile of their respective
polling locations. This is particularly true for non-
white and low-income voters (Cantoni, 2020).
Keep wait times under thirty minutes to reduce
negative experiences and prevent voters from leav-
ing the line (Presidential Commission on Election
Administration, 2014).

Adopt electronic poll voting ebooks with magnet-
ic strips on photographic IDs to reduce wait times
(Stein et al., 2020; Hostetter, 2022).

Configure and layout polling places in an efficient
way to increase usability of the complete voting
system and create positive perceptions of the vot-
ing experience (McCool-Guglielmo et al., 2022).
Use recommended ballot features to reduce the
number of unrecorded votes and voter errors on
ballots (Kimball and Kropf 2005).

Collect data needed to implement analytical
methods, allowing improvements in design of the
internal layout and flow of polling locations (Stew-
art 111, 2015).

Need for new research in the following areas:

There is a lack of information on how poll workers
exercise discretion in requiring the presentation
of IDs, independent of what state laws are. This
requires greater oversight through poll-worker
training.

Election Day vote centers pose a unique problem
for optimal siting and operation. Several research-
ers have developed accessible algorithms for
identifying the best spatial location of in-person
polling locations. Studies should examine to what
extent are election officials are aware of these
tools and are willing to use them, as well as wheth-
er or not they reduce workload for LEOs and/or
improve voter experiences.

Because of potential litigation and expenses, the
issue of error detection is increasingly critical
and deserving of more rigorous study by research-
ers with expertise in human factors engineering,
computer science, and related fields.

More research is needed to determine the most
cost-effective ways for local election officials to
collect data in the field (e.g., during in-person

IN-PERSON VOTING

voting) that can be used to address issues such as
long lines and other factors that may reduce voter
satisfaction and confidence or lead to gaps among
different demographic groups.

There are currently no statewide or national best
practices on polling place designs or layouts. More
research on the feasibility of plans that could be
universally implemented is needed.



IN-PERSON VOTING: AN
INTRODUCTION

Although the share of people voting in person has de-
clined steadily over the past twenty years (see Figure
1), in-person voting remains the most common meth-
od of voting in the United States. The prominence of
in-person voting has led much of the research in elec-
tion administration to focus on this mode. Over the
past two decades, this research has examined both
the location and operation of polling places. Research
on the location of polling places has established that
proximity to a polling place increases turnout. Stud-
ies into the operation of polling places have shown
that long-established tools in operations research and
newer advances in logistical studies are valuable for
improving the experience of voters. Unlike voting by
mail, voting technology is a major topic in the subject
of in-person voting. This research has established the
importance of applying knowledge from human fac-
tors research to the design of ballots and the deploy-
ment of equipment.
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Research into in-person voting has also established
many important findings regarding access to the polls
by various marginalized populations. In particular,
voters of color are disproportionately affected by poll-
ing location decisions and wait times to vote.

At the same time, many questions remain in the ef-
fort to apply research to increasing access and the vot-
ing experience for people who vote in person. Among
these questions are:

»  What are the best practices for achieving voter ac-
cess to in-person polling locations?

»  What are the best practices for minimizing voters’
time waiting to vote?

»  What are the best practices for checking in voters
at in-person polling locations?

»  What are the best floor plans for in-person polling
locations?

»  What are the preferred ballot design features for
paper ballots and other ballot-marking devices?

Our review of research on in-person voting distin-
guishes between what we know about the operation

FIGURE 1. BALLOTS CAST BY DIFFERENT VOTING MODES, 1996-2022
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of in-person voting and the consequences of these op-
erational features for voter participation, satisfaction,
and confidence in the outcome of the election. Our
goal is to identify the features of in-person voting that
are most consequential for achieving positive and eq-
uitable voting experiences for U.S. voters and to iden-
tify uneven experiences across groups, including by
race and ethnicity, age, income, language needs, and
for voters with disabilities. At the conclusion of our
report, we list best practices that should be followed
for various aspects of in-person voting. We also focus
on those features of in-person voting for which we do
not have sufficient information to make recommenda-
tions of best practices. We recommend these topics for
further study and future research.

Section One of the report details the operational fea-
tures of in-person voting.! The subsections are as fol-
lows:

1. Access to polling locations

2. Checking in to vote

3. Photo identification

4. Improving the layout of polling locations

5. Recording of voter choices: Voting equipment and
the design of ballots

Section Two of the report details voters’ experiences at
the in-person polling locations and the consequences
these experiences have on voter satisfaction and confi-
dence. The following subsections are as follows:

1. In-person voting is generally a positive experience
Method of voting can affect voter confidence for
in-person voters

3. Persistent differences in the in-person voting ex-
perience by racial/ethnic groups

Within each section, we consider potential inequitable
impacts on communities of color and other electorally
underrepresented groups. Equity in election adminis-
tration refers to the principle of ensuring all eligible
individuals and communities have equal access and
opportunity to participate in the electoral process,
including the ability to register to vote, the ease of
accessing polling locations, the ability to cast a bal-
lot that is accurately counted, and fair enforcement of
election laws.

1 The appendix to this report provides a brief overview of
current voter turnout patterns.
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1. OPERATIONAL FEATURES
OF IN-PERSON UOTING

Policymakers and local election officials have signif-
icant discretion in how they operate in-person voting
to the benefit of voters. How the voting experience is
administered and the options that are made available
to voters can be used by elections offices to address
disparities in voter turnout rates among groups un-
derrepresented in the U.S. electorate, as well as to the
benefit of all voters.

However, the body of research on how the in-person
voting process in the U.S. is administered has shown
mixed results. In the following subsections of this re-
port, we examine what we know of their impact on the
likelihood of voting and the representativeness of the
electorate.

1.1 ACCESS TO POLLING LOCATIONS

In-person precinct voting requires an individual to
travel to an assigned location within their jurisdic-
tion to cast their ballot. The distance from a person’s
residence to their assigned polling location has been
shown to have a significant effect on the likelihood
that an eligible voter will cast a ballot (Dyck and Gim-
pel 2005; Gimpel, Dyck, and Shaw 2004; Haspel and
Knotts 2005). The strongest evidence to date is Can-
toni’s (2020) rigorous test of the distance hypothesis.
Cantoni (2020) finds that a quarter-mile increase in
distance to the polling place reduces the number of
ballots cast by two to five percent, which translates to
a one to three percentage point decrease in turnout.
The negative impact of distance to the polling place is
concentrated disproportionately in areas with a high
number of non-white voters, especially in lower-turn-
out non-federal elections. Corresponding proportional
effects in primarily white areas are one-third as large
and mostly insignificant.

Voters may also have difficulty getting to polling lo-
cations that are challenging to locate, at a new loca-
tion, hard to travel to, have limited parking, or are
not accessible for people with disabilities (Barreto,
Cohen-Marks, and Woods 2009; Brady and McNulty
2011; Haspel and Knotts 2005; Tomkins et al. 2023).
Black voters are less likely to drive and more likely to
use public transportation to vote in person (Romero et
al. 2021), and Hispanic voters were more likely to ab-
stain from voting after being reassigned to a different
Election Day polling place than voters in other racial
groups (Amos, Smith, and Ste. Claire 2017). Polling



places in low-income communities and communities
of color tend to be lower quality, which can depress vot-
er turnout (Baretto, Cohen-Marks, and Woods 2009;
Pitzer, McClendon, and Sherraden 2021; see Stein et
al. 2020 for a contrary finding). These factors can be
incorporated into access measurement methodologies
for precinct voting locations. Changes in the number
and location of Election Day polling locations have a
negative effect on voter turnout (Brady and McNulty
2011). Others report that where early voting is avail-
able voters respond to changes in the number and lo-
cation of Election Day polling locations by choosing
to vote early (Clinton et al. 2020; Tomkins et al. 2023).

The cost of providing polling locations proximate to
every voter can be daunting. Establishing a maximum
distance based on Cantoni’s (2020) recent findings
of one mile is one means of mitigating the negative
turnout effects of distance from polling locations, es-
pecially in non-white areas. Abbasi et al. (2023) have
developed an algorithm “that can reduce these dispar-
ities by suggesting new polling locations from a given
list of identified public locations at a state level.” The
authors’ algorithm can be calibrated for different dis-
tances to accommodate costs and available venues for
polling locations. “The developed voting access mea-
surement methodology and algorithmic remediation
technique demonstrates that better polling location
placement is possible (Abbasi et al. 2023).”

Whether distance to early voting affects turnout is
mixed in the literature. Early in-person voting typi-
cally allows voters to choose when and where to vote
from among multiple locations on multiple days and
hours of the day. This results in significant voter con-
venience that should positively affect turnout. Kaplan
and Yuan (2020) “find substantial positive impacts of
early voting on turnout equal to 0.22 percentage points
of additional turnout per additional early voting day...
greater impacts on women, Democrats, independents,
and those of child-bearing and working age.” Other
studies of early voting have mixed results regarding
the effects on turnout, with some finding no signifi-
cant effects (Gronke, Galanes-Rosenbaum, and Miller
2007; Walker, Herron, and Smith 2018) or a short-lived
increase in turnout (Giammo and Brox 2008) and oth-
ers reporting that early voting significantly reduc-
es turnout by undermining the mobilizing effects of
Election Day voting (Burden et al. 2014; Larocca and
Klemanski 2011). Herron and Smith (2012, 2014) find
that Black and Latino voters are more likely to engage
in early voting, and cutting early voting days has been
found to decrease turnout among those groups (Ka-
plan and Yuan 2020). Orey and Weil (2021) recommend
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providing at least seven days of early voting before a
federal election.

In recent years, states and local jurisdictions have be-
gun applying the early-voting vote-center model to
voting on Election Day.? These Election Day vote cen-
ters (EDVC) allow voters to vote at any polling loca-
tion in their jurisdiction on Election Day. Election Day
vote centers pose a different challenge to voter access.
Like early voting, EDVCs allow Election Day voters to
ballot at any location in their voting jurisdiction. Un-
like early voting, these choices are typically restricted
to just one day of voting (though this varies by state).
When early voters experience difficulty accessing an
early voting location, they can choose another loca-
tion or return to the same location and vote on anoth-
er day and time. These options are usually not readily
available to voters in jurisdictions using only Election
Day vote centers.® Attempting and failing to access
an Election Day vote center sometimes does not give
the voter sufficient time to search for other locations
to vote. A potential danger with Election Day vote
centers is that voters can congest at one or more loca-
tions, leaving other locations underutilized. Congest-
ed polling places lead to long lines and higher voter
wait times.

A challenge with EDVCs is matching the proper num-
ber and location of EDVCs with the choices of voters.
When done well, this results in higher voter turnout
(Stein and Vonnahme 2008); however, when done
poorly, the result is lower voter turnout, longer lines
waiting to vote, and voter dissatisfaction (Montjoy
2008; Chen, Sadeghpour, and Lamb 2021). Proper-
ly identifying where voters choose to cast their bal-
lot on Election Day likely requires a careful trade-off
between a large number of small polling locations
more centrally located to the voter’s residences and

2 The National Conference of States legislatures report
that eighteen states allow jurisdictions to use vote centers
on Election Day: Arizona, Arkansas, California, Colorado,
Hawaii, Indiana, Iowa (for some elections), Kansas, Ken-
tucky, Nevada, New Mexico, North Dakota, South Dakota,
Tennessee, Texas, Utah, Washington and Wyoming. In 2022,
[llinois established a vote center pilot program in Cham-
paign County, which is set to run until January 1, 2025. In
2006 only one state i.e., Colorado allowed its jurisdictions to
use vote centers on Election Day. https://www.ncsl.org/elec-

Lions—and—campai?ns vote-centers

3 In some jurisdictions, early voting is available at vote cen-
ters. For instance, in California counties that have adopted
the Voter’s Choice Act (Senate Bill 450), vote centers are open
up to ten days before Election Day, as well as Election Day.



a small number of larger polling locations more cen-
trally located to where voters travel on Election Day
(e.g., work, shopping, schools). While implementing
EDVCs can reduce the number of rejected provisional
ballots, recent research shows that successful imple-
mentation requires coordination and adjustments in
many elements of the election ecosystem (Manion et
al. 2023). There is also some evidence that voters and
poll workers prefer a vote-center approach to the tradi-
tional system of assigned polling places (Burden et al.
2022; Manion et al. 2023). At the same time, we also
note that there is some evidence that a large majority
of both voters and potential voters are unaware that
these new in-person options are available in their local
jurisdiction (e.g., Romero and Chami 2022). There is a
clear need for further research on the optimal use of
vote centers. Knowing where and when persons vote
at Election Day vote centers across different elections
will enable LEOs to determine the number, location,
and resources (e.g., voting equipment, poll workers) re-
quired for each election. These are essential pieces of
information for assuring voters do not congest at one
Election Day vote center causing long lines to vote and
depressing voter turnout.

Monitoring where and when voters choose to cast
their in-person ballots is a challenge, and this is par-
ticularly true in larger urban areas where the ebb and
flow of voters varies significantly between elections.
The Center for Inclusive Democracy provides a Vot-
ing Location and Outreaching Tool (“Voting Location
Tool”) for EDVCs and polling places that has been
widely used in states. The publicly available tool al-
lows users to visualize relevant data on the number,
location, and historical use of EDVCs in different elec-
tions and to project an equitable location distribution
of EDVCs and polling places at the jurisdiction level
for upcoming elections. This tool for siting EDVCs can
be calibrated for different criteria (e.g., distance from
residential neighborhoods, central business districts).

1.2. CHECKING IN TO VOTE

How long is too long to wait to check in to vote? In its
2014 report, the bipartisan Presidential Commission
on Election Administration (2014) set a benchmark of
thirty minutes as the maximum time a voter should
wait in line. Engineering polling places to achieve
wait times within this benchmark is largely dependent
on the availability of resources to staff elections, vot-
er arrival patterns, community voting characteristics,
and the data-enabled intelligence to make efficient
choices, a topic the academy has only just begun to
study (Mohr et al. 2019).
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All forms of in-person voting face the challenge of
minimizing the time it takes a voter to check in to
vote and cast their ballot. Researchers have found that
long lines and waiting times to check in deter people
from voting when they arrive at a polling place to vote
and while they wait in line to vote (i.e., reneging or
balking) (Stein et al. 2020; Pettigrew 2017; Pettigrew
2021). Increased wait times and technical difficulties
have also demonstrated an increase in the likelihood
of reneging (i.e., leaving prior to voting) on voting as
the wait time increases (Bernardo and Macht 2022;
Stein et al. 2020). Pettigrew (2021) demonstrates that
“for every additional hour a voter waits in line to vote,
their probability of voting in the subsequent election
drops by one percentage point.” Black and Latino vot-
ers wait longer in line, on average, than white voters
(Stewart III and Ansolabehere 2015; Klain et al. 2020;
Pettigrew 2017). Voters in densely populated areas
wait longer than those in sparsely populated areas
(Pettigrew 2017). Moreover, these negative voting ex-
periences carry over to lower turnout in subsequent
elections and disproportionately for underrepresented
and infrequent voters.

Waiting times to vote have been productively modeled
using standard queuing models from operations re-
search and industrial engineering. Research into wait
times has relied on approaches that require only two
variables per election (i.e. the voter turnout and the
length of time the polls are open) and has been suc-
cessfully used to ascertain election lines (Allen and
Bernshteyn 2006; Edelstein 2006; Fortier et al. 2018).
Empirical studies of polling place operations have
incorporated manual counts to provide a rate inter-
val for arrival pattern generation that builds on these
previously built proportional approaches (Herron and
Smith 2016; Spencer and Markovits 2010; Olabisi and
Chukwunoso 2012; Stewart III 2015; Seligson 2008).
Others rely on rate timetables and percent turnout
to establish arrival patterns (Edelstein and Edelstein
2010; Yang, Fry, and Kelton 2009; Yang et al. 2014). For
example, Herron and Smith (2016, 253-255) use a fixed
arrival rate per time interval for a time-divided Elec-
tion Day. In an attempt to build more computationally
accurate models that account for non-stationarity in
arrival patterns (i.e., that not all arrivals are the same
throughout the day), some research has extended into
non-homogeneous Poisson processes (Houghton 2019).

The empirical study of polling places has established
that arrival patterns are bimodal, with a big peak in
arrivals in the morning and a smaller peak in the af-
ternoon (Edelstein 2006; Yang et al. 2014), although
other studies have found subtle differences in these



peaks (Bernardo, King, and Macht 2022; Yang et al.
2014; Olabisi and Chukwunoso 2012). With respect to
the last few decades of work attempting to understand
voter arrival patterns, there is still much to learn about
how these patterns can change based on communities
in order to create predictive models for future elec-
tions.

Several factors operate to minimize wait times, in-
cluding the proper number of polling locations, their
siting, staffing, and equipping. Like the siting of poll-
ing locations discussed above, staffing and equipping
polling locations can follow one of several algorithms
(Yang et al. 2014). Election officials often use their own
criteria, or “Rules-of-Thumb,” when deciding how
many machines, poll workers, and other resources to
deploy. Still, little is known about the efficacy of these
recipes for stanching long lines and wait times. Many
states have laws and regulations that set the number
of polling locations per voter as well as the number of
voting equipment and poll workers at in-person poll-
ing locations. In many instances, these requirements
fail to consider the variation in the number of voters
voting in different elections. The inflexibility in siting,
staffing, and equipping in-person polling locations is a
barrier to the implementation of evidence-based prac-
tices for the organization of polling places. Research
that catalogues the states in which resource alloca-
tions are set rigidly in law or regulation would be help-
ful in guiding advocacy for the change of laws.

States and localities have increasingly used electronic
poll books (EPBs) to check in voters at the polls (EAC
2020:1). Electronic poll books, or e-poll books, are sys-
tems “containing an electronic list of registered vot-
ers that may be transported to the polling location”
(California Code of Regulations). The rise in the use of
EPBs, as opposed to more traditional paper poll books,
has raised questions about how they affect the experi-
ence of voters in polling places, particularly wait times
to vote. The research here is mixed.

For example, Stein et al. (2020) and Hostetter (2022)
both report the use of EPBs increases check-in time.
Stein et al. (2020) note that many states with strict ID
laws use EPBs to check in voters and have installed
card readers in their EPB so that driver’s license in-
formation can be more quickly entered and pro-
cessed. Rather than speeding up check-in, Stein and
colleagues report, “[I[ln majority nonwhite polling
places, where we expect a lower percentage of voters
to have a valid photographic ID, a photo ID require-
ment significantly lengthens the time to check in by
thirty-two seconds on average in majority-minority
polling places” (Stein et al. 2020, 447). However, other
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research undertaken by the University of Rhode Island
(Election Assistance Commission, forthcoming) finds
that check-in times using EPBs are longer when photo
ID is not required (mean = 2.5 minutes) than when it
is (1.2 minutes). Further research on this question is
important because differences in check-in time may
affect voter wait times and require adjusted resource
allocations regardless of the ID requirement to keep
voter wait times short.

13. PHOTO IDENTIFICATION

The requirement that voters show voter identification
(ID) has been one of the most controversial topics in
election administration for the past two decades. Not
surprisingly, it has also been well-studied in the liter-
ature.

As of April 2023, 35 states have laws requiring voters to
provide some form of identification at the polls (NCSL
2023). The National Conference of State Legislatures
has classified these laws along two dimensions—(1)
whether they require voters to show an ID in order
to vote and (2) whether this requirement is “strict” or
not. The first dimension can be further refined by, for
instance, whether the ID must have a photograph, be
government-issued, etc. A “strict” law is one that re-
quires someone who does not have an ID to produce
one in order to have their ballot counted. A non-strict
law allows the voter to validate their identity in the
absence of an ID in some other way, such as signing an
affidavit of identity under penalty of perjury.

The voter ID issue is relevant to in-person voting be-
cause, until very recently, these laws applied only to
voters who cast their ballots in person.

Non-white voters are more likely to lack access to
acceptable photographic identification (Henninger,
Meredith, and Morse 2021), and those voting without
ID are disproportionately Latino and Black compared
to those with ID (Fraga and Miller 2021). There are
mixed findings regarding the impact of voter ID laws
on turnout. Some find little to no evidence of negative
impacts (Grimmer, et al. 2018; Ansolabehere 2009;
Mycoff, Wagner, and Wilson 2009), while others find
significant and negative associations between voter
ID laws and diminished turnout for voters who are less
educated and lower income (Alvarez, Bailey, and Katz
2008) and for voters who are racial or ethnic minorities
(Kuk, Hajnal, and Lajevardi 2020; Hajnal, Lajevardi,
and Nielson 2017).

Another important aspect of voter ID laws is their
implementation at polling places. A few studies have



demonstrated that poll workers exercise discretion in
requiring the presentation of IDs, independent of what
state laws are. Ansolabehere (2009) and Barreto and
colleagues (2009) found that poll workers in low-in-
come precincts were more likely to ask for ID, and poll
workers are more likely to ask non-white voters for ID
than white voters (also see Atkeson et al. 2010). Cobb,
Greiner, and Quinn (2010) studied poll worker training
and discovered that even rigorous training programs
only mitigated inappropriate poll worker training to
a limited degree. As voter ID laws become more com-
mon and stringent, understanding how poll workers
actually implement these laws—and how to train them
to implement them as written—is important.

14. IMPROVING THE LAYOUT OF POLLING LO-
CATIONS

The layout of polling places is an essential environ-
mental component of system operations that can sig-
nificantly affect performance and assist in achieving
a safe, efficient flow of entities throughout a system
(Russell and Taylor 2011). Like the rest of election
administration in the U.S., polling place layouts are
determined locally. In some jurisdictions, election of-
ficials create polling location layout diagrams that are
used in the setup process. In contrast, other counties
leave the poll workers or setup crews responsible for
those decisions, either based on experience or simply
fitting those materials into the designated space. Oth-
er than the Americans with Disabilities Act of 1990
(ADA), there are no federal standards for polling place
layouts, nor has the EAC published best practices on
layouts, except for the Election Management Guide-
lines that discuss physical security and location man-
agement.* (U.S. Department of Justice 2016; U.S. Elec-
tion Assistance Commission 2007).

The failure to address the organization of polling plac-
es more systematically is likely due to a lack of sys-
tems understanding and the assumption that physical
characteristics do not impact system performance or
the perceived necessity based on their jurisdictional
needs. This would be similar to the lack of widespread
understanding of the principles of queuing theory be-
fore the greater attention to wait times after the 2012
election. At the same time, limited resources, funds,
and time may prevent election administrators from

4 Several states do stipulate the minimum number of poll-
ing locations per 10,000 voters. Beyond enforcing federal
standards for disable voter access, states do not prescribe
standards for the layout of polling locations.
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effectively incorporating polling location layouts in
election planning.

Despite its importance to effective election admin-
istration, the literature exploring resource allocation
that has arisen in recent years has overlooked the crit-
ical factor of physical space and is rarely recognized in
the design and evaluation processes (Stewart III and
Ansolabehere 2015). Acknowledging that facilities are
inherently limited by their size and shape is necessary
for designing polling location layouts for successful
elections. McCool-Guglielmo et al. (2022) indicate
that layout method and path directionality have a sig-
nificant effect on average voter travel distance. The
work of McCool-Guglielmo et al. (2022) exemplifies
the critical role that layout plays in the performance
of elections and presents valuable insight into ways in
which layout can be utilized to design more efficient
in-person voting systems.

Additionally, the organization and layout of in-person
polling locations can influence voters’ perception of
the usability of a voting system. The placement and
configuration of voting booths within the polling lo-
cation is crucial to these perceptions. Space between
voting machines, dividers, or screens around the vot-
ing booths and laying out booths so that voters do not
face one another all significantly increase levels of
“anticipated voting systems usability” (Acemyan and
Kortum 2016). These findings further buttress other
research that shows that trust in voting systems is sig-
nificantly enhanced by their usability (Acemyan and
Kortum 2012).

Studies have demonstrated theoretical improvements
in the voting process with a focus on accessibility (e.g.,
Feng et al. 2010; Jafar, Aziz, and Shukur 2021). The
Help America Vote Act (HAVA) requires the number
of ADA-compliant voting equipment as “at least one...
per polling location.” Recently, Bernardo and Macht
(2022), challenged this minimum as insufficient and
suggested that local election officials select the num-
ber of these devices based on the proportion of vot-
ers with disabilities in their particular jurisdiction.
With that stated, local election officials and various
reports have observed a lack of utilization of these
ADA-compliant machines when set up in polling loca-
tions. This most likely reflects that voters with disabil-
ities often opt for voting methods independent from
physical polling locations, with a fifty-three percent
utilization of mail voting in 2020 (Miller and Powell
2016; U.S. Election Assistance Commission 2021a).
And, of those who vote in person, eighteen percent of
surveyed voters with disabilities reported difficulties
using accessible voting equipment, understanding the



ballot, finding polling locations, navigating polling
locations, communicating with election workers, and
waiting in lines to vote (Alvarez et al. 2021; Schur and
Kruse 2021a; Syed et al. 2022). Yet, when surveyed,
forty-nine percent of the voters with disabilities stated
that they would prefer to vote in person at a polling
location in future elections (Schur and Kruse 2021a,
p. 12). Additionally, experts have identified several
methods for improving the physical accessibility of
polling locations and the usability and functionality
of accessible voting equipment (Lord, Stein, and Fia-
la-Butora 2014; Swierenga et al. 2014; Syed et al. 2022).
In general, there is limited scholarship on the disabled
voter population, and there needs to be a focus placed
on in-person voting for those with disabilities and the
importance of investigating polling location planning,
resource allocation, and accessibility (Bernardo and
Macht, 2022).

To enhance the layout of polling locations, planning
and executing the resources allocated to these systems
is imperative. Resource allocation is a way of planning
and distributing assets across multiple demands, such
that all the demands are met and support the task
goals. Since we know that election laws directly im-
pact operational efficiency and capacities (Wadowksi
et al. 2023), it is important to maximize the efficiency
and effectiveness of the electoral process by employing
data-driven methods and simulations to inform deci-
sion-making (Bernardo, King, and Macht 2022; Ber-
nardo and Macht 2022; Burden and Stewart III 2014;
Yang et al. 2014; Alvarez, Atkeson, and Hall 2013).

Basic simulation models and queuing theory have been
applied in election administration for resource alloca-
tion planning (Buell 2013; Stewart I11 2015; Stewart I11
and Ansolabehere 2015; Schiirmann and Wang 2016;
Famighetti, Melillo, and Pérez 2014). Much resource
allocation literature frequently focuses on: (i) election
outcomes (Rully and Nakazato 2014), (ii) “one-size-
fits-all” models (Stewart III 2015), or (iii) models tai-
lored to specific jurisdictions during a specific elec-
tion (Edelstein 2006; Edelstein and Edelstein 2010;
Yang, Fry, and Kelton 2009; Yang et al. 2014).

Some of these more prominent studies include the
work of Allen and Bernshteyn (2006), which imple-
mented basic queuing theory and data from the 2004
presidential election in Franklin County, Ohio, to
determine average wait times and the required num-
ber of voting machines to reduce wait times. Yang,
Fry, and Kelton (2009) employed a more technical ap-
proach, applying two heuristics (i.e., Greedy Improve-
ment Algorithm and Utilization Equalization Model)
to simulate and optimize polling location resource al-
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location in order to overcome a lack of specific voting
system data. Following up on Yang, Fry, and Kelton
(2009), Yang and colleagues (2014) generate simulation
models to portray five different resource allocation
methods. These models provided resource allocation
recommendations for the 2008 presidential election in
Franklin County, Ohio, based on data collected during
the 2006 gubernatorial election in the same jurisdic-
tion. Allen et al. (2020) generated voter wait time esti-
mates through a discrete-event simulation model and
optimized the allocation of resources (i.e., poll books
and voting machines) through an Indifference Zone
Generalized Binary Search. King and Leemis (2016)
similarly utilized discrete-event simulation to model
a voting process and incremented resource quanti-
ties to determine required resources (i.e., poll workers
and voting booths) to meet a desired time-in-system
(King and Leemis 2016, 202-203). Bernardo, King, and
Macht (forthcoming) utilized simulation optimization
to identify voting equipment allocation requirements
for different polling location consolidation strategies.
Ultimately, Allen et al. (2020), Yang et al. (2014), King
and Leemis (2016), and Bernardo, King, and Macht
(2022) demonstrate that some form of optimization
can be utilized to estimate voting equipment resource
allocation.

A continuing challenge faced by researchers and elec-
tion officials who wish to organize polling places on a
more rigorous basis is the need for more data describ-
ing voting processes for any voting method. These
more advanced operations research methods are more
computationally advanced, which means a heavy reli-
ance on data to implement most of these techniques.
While in-person voting has experienced a high degree
of investigation and academic research, it is not until
recently that this research has begun to see broader in-
terest from an analytical and operational perspective.

IT is also important to encourage election officials to
collect the data needed to implement analytical meth-
ods. According to Stewart III (2015), “An important
first step in addressing long polling place lines is for
local jurisdictions to get into the habit of regularly col-
lecting the data necessary to diagnose the presence of
congestion and analyzing it in a way that helps them to
allocate the resources they have, or to advocate more
effectively for new resources.” For most steps in elec-
tions, there is equipment that assists with the funda-
mental operations of the voting process. Information
on arrival rates, processing times, and error rates can
be extracted from equipment data log files (Bernardo,
Pearson-Merkowitz, and Macht 2021; Jaffe, Stewart
III, and Coblentz 2018), and this data should be uti-
lized.



Although there is a significant amount of research that
tangentially relates, there is a lack of research consid-
ering voters’ perceptions of physical safety and secu-
rity during in-person voting. However, some research
discusses the perception that the ballots themselves
are considered secret and that the design of a polling
place can affect perceptions of secrecy (Karpowitz,
et al. 2011). Dowling et al. (2019) suggest that there is
also a divergence in public perception of the secrecy of
voter’s ballots based on voting method. Overall, large
numbers of voters do not perceive that their ballots are
secret and harbor doubts about the institutional abil-
ity to keep them private (Dowling et al. 2019; Gerber
et al. 2013).

1.5. RECORDING VOTE CHOICES: VOTING
EQUIPMENT AND THE DESIGN OF BALLOTS

Voters have historically struggled with complicated
and often unfamiliar ballots in the U.S. In-person vot-
ing is conducted on a wide variety of voting technol-
ogies ranging from pencil and paper ballots, to direct
recording electronic devices (DREs), and ballot mark-
ing devices (BMDs).

Starting with the controversy following the 2000 re-
count in Florida, scholarship has attended to the ad-
vantages and capabilities of different voting technol-
ogies in terms of their security, usability, and voter
perception. Research has shown that “voting systems
that are not designed to support human perceptual
and cognitive limitations also pose a serious and im-
mediate threat” (Kortum and Byrne 2016). The mis-
match between the design of voting technologies and
“human capabilities can cause tremendous difficulty
for voters who are trying to cast a ballot and has al-
most certainly altered the outcome of elections in the
United States” (Kortum and Byrne 2016). The infa-
mous butterfly ballot that plagued the Florida 2000
presidential election is an extreme example of how the
design of voting technologies can interfere with vot-
ers accurately recording their true ballot preferences.
Kimball and Kropf (2005) and others (Laskowski et al.
2004; Laskowski and Redish 2006; Frisina et al. 2008;
Herrnson et al. 2008) identify human interaction with
different technologies and ballot layout and design as
integral to the reliable recording of voters’ intended
ballot choices.

In the two decades since the 2000 presidential election,
the nation has seen two waves in the adoption of new
voting equipment on which voters cast their ballots.
The first wave, fueled by funds made available through
HAVA, saw a growth in optical scanners for paper bal-
lots and an explosion in the use of DREs, which relied
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on touch screens to record votes, tallying those votes
without the use of paper ballots.” In part because they
provided no permanent artifact of the ballot, DREs be-
came very controversial. As a consequence, they have
begun to be phased out, typically in favor of hybrid
systems that have a touch screen that allows the voter
to make selections, but which prints out a paper ballot
with those selections that is then scanned.

Although BMD systems ultimately produce a paper
ballot, which can be verified by the voter and used in
a recount or audit as an independent check on the re-
sults, doubt has been cast by some about the ability of
voters to actually verify that the paper ballot reflects
the choices they made on the screen. Studies investi-
gating voting processes utilizing BMDs have focused
on assessing voters’ ability to identify mistakes on the
ballot, yielding varying success rates. Some studies
suggest a low success rate (Bernhard et al. 2020), while
others indicate a higher success rate (Kortum, Byrne,
and Whitmore 2020). The main challenge lies not in
the voters casting their ballots, but rather in their ca-
pacity to detect and address issues with their ballot
after it has been printed (Appel, DeMillo, Stark 2020).

The issue of verifying ballots can be approached as a
two-part question: will voters check their ballot, and
if they do, are voters scrutinizing its contents? The
aforementioned studies tested sample sizes of approx-
imately 108 and 241 participants, respectively, and
tested if the participants were (i) observed examining
their ballot, (ii) if they reported the error on the exit
survey, or (iii) if they reported the error to poll workers
(Kortum, Byrne, and Whitmore 2020; Bernhard et al.
2020). These studies reveal that some voters uncover
errors without or with interventions to prompt voters
to check their ballots. One of the studies showed an
increase in voters checking their ballots after prop-
er signage, poll workers prompting participants, and
additional materials (i.e., scripts similar to sample
ballots that could be filled out prior to voting) (Bern-
hard et al. 2020). The other study employed differing
levels of errors, lengths of the ballots, ballot design,
and between-subjects design (Kortum, Byrne, and
Whitmore 2020) and saw an increase in shorter Voting
Solutions for All People (VSAP) style ballots. Kortum,
Byrne, and Whitmore (2020) argue that this two-part
approach is more appropriate since voters are sepa-
rating not checking the ballot in the first place from
checking the ballot and failing to find an error. This
approach allows for a more nuanced evaluation of suc-

5 Some DREs had “voter-verifiable paper trails” (VVPTs) that
could serve as a backup.



cesses and failures in relation to the two-step process.
By separating these components, a more comprehen-
sive assessment can be made regarding voter behavior
in verifying the ballots. BMDs and the accompanying
design of the ballot should ensure that voters’ intent is
accurately recorded when they cast their ballot.

Because millions of dollars are currently being spent
on the acquisition of BMD systems, accompanied by
millions of dollars in litigation costs necessitated by
lawsuits brought by anti-BMD activists, the issue of
error detection by users of these devices is critical and
is deserving of more rigorous study by researchers
with expertise in human factors engineering.

Scholarship has investigated the relationship between
ballot characteristics and overvotes and undervotes
(Acemyan et al. 2015; Acemyan and Kortum 2017; Al-
varez, Beckett, and Stewart I11 2011; Ansolabehere and
Stewart III 2005; Brady 2000; Bullock III and Hood
I112002; Herrnson, Hanmer, and Niemi 2012; Kimball
and Kropf 2005; Knack and Kropf 2003; Reilly and
Richey 2011; Shocket, Heighberger, and Brown 1992).
Specifically, Kimball and Kropf (2005) and Norden et
al. (2012) identified several ballot design features that
have consequential effects on both voters and the out-
come of elections. These features include instructions
written in short and simple sentences (i.e., eighth-
grade reading level), the use of graphic design princi-
ples, and limiting extraneous text near ballot choices.
The Center for Civic Design (2013) has constructed a
Usability Testing Kit® that LEOs can easily download
for evaluating their ballot designs.

Studies that investigate ballot characteristics consider
the complexity of ballot questions (Milita 2017; Niemi
and Herrnson 2003; Reilly and Richey 2011), graphic
design principles (e.g., the use of bolding, shading, po-
sitioning of questions, and candidates; Kimball and
Kropf 2005), and ballot format (e.g., bubble ballots,
connect the arrow ballots, punch-card ballots, digital
ballots; Herrnson, Hanmer, and Niemi 2012; Bullock
IIT and Hood III 2002; Alvarez, Beckett, and Stewart
III 2011; Ansolabehere and Stewart III 2005; Shock-
et, Heighberger, and Brown 1992; Hamilton and Ladd
1996). Voters in the United States are asked to vote
on more offices and on more topics than most other
countries, which increases the cost of voting and par-
ticularly the cost of gathering information on different
offices and ballot questions—a characteristic of US
elections that has been attributed to low voter turnout

6 https://[www.electiontools.org/tool/usability-test-

ing-kit/#getting-started
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(Lijphart 1997). Research by Kimball and Kropf (2005)
found that recommended ballot features can substan-
tially reduce the number of overvotes and undervotes,
particularly for racialized minority groups.

In the face of a lengthy and complicated ballot, voters
may speed through and decrease the amount of time
they spend reading carefully and making sure they
select their choices correctly, particularly on races
or questions they know little about or have little per-
sonal interest (Selb 2007). Seib (2016, 116) found that
“as the length of the ballot increases, voters become
frantic, struggling to manage time and using different
search and acquisition strategies” and that voters also
spent significantly less time researching each candi-
date as the number of candidates increased. This indi-
cates that the complexities of a ballot, both in length
and question type, may also increase voting errors as
voters attempt to hurry to get to the end of the bal-
lot. Additionally, the longer the ballot, the more likely
voters will be asked to vote on issues and candidates
of which they have never heard (Palfrey and Rosen-
thal 1983). Bernardo, Pearson-Merkowitz, and Macht
(2021) found that measures of ballot length affect spe-
cific types of voting errors (i.e., human-machine in-
teraction, the inner workings of the mechanics of the
machine processing itself, and the voter’s ballot mark-
ing). These findings generally align with the limited
literature on ballot length and errors (e.g., Selb 2007).
While an in-person voter has the opportunity to cor-
rect errors on their ballot, assuming they cast their
ballot into a scanner themselves, a centrally counted
ballot with marking errors has little to no opportuni-
ty to be corrected (Alvarez, Katz, and Pomares 2011;
Kropf and Kimball 2012). While more complex ballots
increase the voter’s ability to participate in democratic
governance, one of the consequences is an increase in
voting errors, which can lead to long wait times, vot-
er disenfranchisement, and low voter confidence (An-
solabehere and Shaw 2016; Everett, Byrne, and Greene
2006).



2. VOTERENPERIENCE - VOTER
CONFIDENCE AND SATISFACTION

Many of the research findings regarding efficient poll-
ing place operations are buttressed by public opinion
surveys that measure voter confidence and voter sat-
isfaction. While these two concepts are closely relat-
ed, there are some slight differences. Voter confidence
frequently refers to public confidence that votes are
counted correctly, and election outcomes are correct
(Atkeson and Saunders 2007; Atkeson, Alvarez, and
Hall 2015), but voter confidence can also refer to more
general trust in the integrity of the entire electoral
process (Alvarez, Hall, and Llewellyn 2008). Voter sat-
isfaction refers to evaluations, positive or negative, of
the voting experience. In some cases, voter satisfaction
is measured by survey questions that ask voters to re-
port their general voting experience (Stein et al. 2008).
In other cases, voter satisfaction is measured by more
specific questions about problems with voting equip-
ment, wait times, and evaluations of poll workers and
polling place conditions (Alvarez, Atkeson, and Hall
2013; Stewart 111 2023). Measures of both concepts re-
veal similar findings about polling place operations.

We identify four major themes in the research on vot-
er satisfaction and voter confidence associated with
in-person voting, either on or before Election Day.
These themes are:

Voters are generally satisfied with their own vot-
ing experience and confident their votes are count-
ed correctly.

Those who have negative experiences while voting
in person are less satisfied and have lower confi-
dence.

Method of voting can affect voter confidence and
satisfaction levels.

There are persistent differences in the in-person
voting experience by racial/ethnic groups.

Below we discuss the findings in each of these areas in
more detail.

2.1, IN-PERSON VOTING IS GENERALLY A POS-
ITIVE EXPERIENCE.

First, most Americans report high levels of voter
confidence and satisfaction when describing their
own in-person voting experiences (Alvarez, Hall, and
Llewellyn 2008; Alvarez, Atkeson, and Hall 2013;
Stewart III 2023; Stein and Vonnahme 2014; Adona
and Gronke 2018). Research by Stewart III (2023) pro-
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vides much of the evidence for these broad findings.
Working with colleagues from the Caltech/MIT Vot-
ing Technology Project, he developed the Survey for
the Performance of American Elections (SPAE), which
includes representative samples of registered voters
from each state, allowing for comparisons of voting
experiences across the fifty states and D.C. The SPAE
surveys cover many dimensions of the voting expe-
rience, including questions about voter registration
problems, difficulties with voting equipment, wait
times, disruptions at polling places, evaluations of poll
workers and polling places, and voter confidence. Fi-
nally, the SPAE surveys have asked these same ques-
tions after many general elections, starting in 2008,
supporting an examination of trends over many years.
Surveys repeatedly show that large majorities (roughly
ninety percent) report positive in-person voting expe-
riences, and very few report voting problems in Ameri-
can general elections (Stewart 111 2023; Stein and Von-
nahme 2014). Similarly, large majorities of Americans
(roughly ninety percent) believe that their own ballots
were counted correctly (Stewart III 2023). Adminis-
trative data measuring incidents at polling places also
suggest a low rate of in-person voting problems and in-
dicate that problems tend to occur at the same polling
places in multiple elections (Burden et al. 2017). Nega-
tive experiences at the polls can lower satisfaction and
confidence.

Second, voters who experience difficulties with poll-
ing place voting report lower levels of confidence and
satisfaction. Experiencing a technological issue with
voting equipment or needing assistance during the
voting process is associated with lower levels of vot-
er confidence (Claassen et al. 2013; Bryant 2020; King
2020). Positive interactions with poll workers are asso-
ciated with higher levels of voter confidence (Atkeson
and Saunders 2007; Claassen et al. 2008, 2013; Hall,
Monson, and Patterson 2008; Burden and Milyo 2015).
Poor voting experiences, especially long wait times
and confusing voting equipment or instructions, are
also associated with lower levels of voter satisfaction
and lower trust in election fairness (Claassen et al.
2008; Stein et al. 2008; Hall, Monson, and Patterson
2008; Stein and Vonnahme 2012, 2014; King 2020;
Alvarez, Cao, and Li 2021) and can decrease the like-
lihood that voters vote in subsequent elections (Pet-
tigrew 2021). Finally, voters with a high sense of pri-
vacy while voting report higher confidence (Claassen
et al. 2013; Bryant 2020). Long voting lines and wait
times are a significant source of problems for in-per-
son voting. Long lines discourage voting, reduce vot-
er confidence, and reduce voter satisfaction (Spencer
and Markovits 2010; Claassen et al. 2013; Sances and
Stewart III 2015; Stewart III, and Ansolabehere 2015;



Stein et al. 2020). Finally, research shows that when
individuals have high levels of confidence in the in-
tegrity of elections, they are more likely to turn out
in subsequent elections (Alvarez, Hall, and Llewellyn
2008; Birch 2010; Levin and Alvarez 2009).

2.2. METHOD OF VOTING CAN AFFECT VOTER
CONFIDENCE FOR IN-PERSON VOTERS.

Third, differences in how and where people cast their
ballots seem to produce different levels of voter confi-
dence and satisfaction. In-person voters tend to have
higher voter confidence than absentee/vote-by-mail
voters—those who cast a ballot that was sent to them
through the mail (Atkeson, Alvarez, and Hall 2009;
Stewart III, Alvarez, and Hall 2010; Bryant 2020; Al-
varez, Cao, and Li 2021). Those who cast a paper bal-
lot with an optical scan tabulator tend to have higher
levels of voter confidence than those voting on DRE/
electronic voting equipment (Stein et al. 2008; Alva-
rez, Bailey, and Katz 2008; Alvarez, Katz, and Pomares
2011; Claassen et al. 2013). An experiment conducted
by de Jong and colleagues (2007) found that paper
ballots were rated more highly than DREs in terms
of maintaining voting secrecy, but DREs were rated
more highly than paper ballots in terms of usability
and confidence that ballots were counted correctly.
Herrnson and colleagues (2008) also find higher levels
of voter satisfaction and confidence with touch-screen
machines than with paper ballots. Voters tend to give
high ratings to paper ballots and electronic voting ma-
chines, but it is not clear which system voters prefer.

With DREs being phased out in favor of BMDs, an im-
portant area for future research is whether the newer
BMDs are regarded more like the DREs, because of
the touchscreen interface, or scanners, because of the
method of tabulation.

The transition from precinct-based polling places to
early voting and vote centers has produced a more
positive voting experience in many cases (Stein and
Vonnahme 2012, 2014; Folz 2014; Scheele, Losco, and
Vasicko 2009; Manion et al. 2023). However, in a few
jurisdictions, implementation problems have produced
longer wait times and less pleasant voting experienc-
es after shifting to vote centers (Montjoy 2008; Chen,
Sadeghpour, and Lamb 2021). Adopting vote centers
requires careful planning and implementation.

It is worth noting that most of the evidence on vot-
er satisfaction and voter confidence is observational.
Research by Bryant (2020) provides a rare experiment
comparing in-person versus absentee voting. In this
experiment, subjects voted using ballots and voting
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equipment provided by the local county election of-
fice. Subjects were randomly assigned to cast a ballot
in person versus via an absentee ballot. Voters in the
in-person condition reported significantly higher lev-
els of voter confidence, on average, than voters in the
absentee condition. The Bryant (2020) study, conduct-
ed before the COVID-19 pandemic, reinforces other
research indicating that in-person voting produces
higher levels of voter confidence than absentee voting.
Another experiment by Acemyan and Kortum (2012)
finds that easier-to-understand ballots produce higher
levels of trust in the voting system.

2.3. PERSISTENT DIFFERENCES IN THE
IN-PERSON VOTING EXPERIENCE BY RACIAL/
ETHNIC GROUPS

Fourth, there are persistent racial differences be-
tween in-person voting experiences. As previously
stated (see page four), polling places in minority-white
precincts tend to be lower in quality and have fewer
resources, poll workers, and voting machines than
polling places in majority-white precincts (Barre-
to, Cohen-Marks, and Woods 2009; Pettigrew 2017).
Black, Latino, and Asian American voters tend to re-
port longer wait times, on average, than white voters,
and wait times tend to be longer in minority-white
neighborhoods than in majority-white neighborhoods
(Pettigrew 2017; Stein and Vonnahme 2014; Stewart
III 2023). Black voters consistently report lower lev-
els of confidence than white voters, even while voting
in person (Alvarez, Hall, and Llewellyn 2008; Claas-
sen et al. 2013), making them less likely to turn out in
future elections. However, the presence of co-ethnic
poll workers can increase voter confidence (King and
Barnes 2019).



IN-PERSON POLLING PLACE BEST
PRACTICES RECOMMENDATIONS

Based on the extant research, there are a number of
best practices that are recommended for in-person
voting.

OPERATIONS
LOCATING POLLING PLACES

Decisions about the number and location of in-person
polling locations should be based on:

Prior voting behavior

Changes in polling locations

Public transportation

Available parking

Voters’ social and demographic traits

Distance of polling locations from voters’ res-
idences, places of work, etc. (Dyck and Gimpel
2005; Gimpel, Dyck, and Shaw 2004; Haspel and
Knotts 2005; Catoni 2020; Tomkins et al. 2023).

CONTROLLING LINE LENGTHS

Recommended interventions to mitigate long lines in-
clude:

Increasing access to vote-by-mail and early in-per-
son voting (Clinton et al. 2021).

Decreasing the length of ballots (Stein et al. 2019).
Increasing the functionality of electronic vote
books to check in voters, and applying queuing
theory (Stewart III and Ansolabehere 2015; Petti-
grew 2017; Stein et al. 2019).

It is also recommended that jurisdictions increase
resources as needed to precincts with majority
non-white populations (Pettigrew 2017).

Identify precincts with a history of long wait
times and allocate additional resources (Klain et
al. 2020).

POLLING PLACE DESIGN

»  Optimize resources (including poll workers) and
layout of polling places to minimize long lines and

walit times.
POLLING PLACES

»  Recruit and train capable poll workers to mini-

mize problems at polling places. Put differently,
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invest in quality, hands-on training for poll work-
ers (Atkeson et al. 2010).

When installing specific ADA-compliant voting
equipment in the polling place (that is separate
from other ballot marking options), consider allo-
cating this equipment based on the proportion of
voters with disabilities in that jurisdiction.

»

VOTER IDENTIFICATION

It is critical that poll workers are trained on ID
requirements to be sure that they are equally en-
forced (Ansolabehere 2009; Atkeson et al. 2010;
Barreto, Cohen-Marks, and Woods 2009).

BALLOT DESIGN

Adoption of ballot design features should include
instructions written in short and simple sentences
(i.e., eighth-grade reading level), the use of shad-
ing and boldfacing, and limiting extraneous text
near ballot choices (Norden et al. 2012; Center for
Civic Design 2013; Kimball and Kropf 2005; Her-
rnson, Hanmer, and Niemi 2012; Bullock III and
Hood III 2002; Alvarez, Beckett, and Stewart III
2011).



FUTURE RESEARCH

UNIVERSITY-LEO PARTNERSHIPS

We recommend collaborations between local uni-
versities and colleges and local election officials
to conduct research on many of the topics listed
below. These collaborations can be a permanent
component of local election officials’ preparation
for elections or post-mortems on elections that ex-
hibit the pathologies.

POLLING PLACE OPERATIONS

The factors that cause EPBs to slow down check-
ins at non-white polling places and how to remedy
them.

What are the needs and demands for staffing
in-person polling locations? When is the difficulty
LEOs report recruiting poll workers really about
recruiting experienced and qualified persons to
work the polls, and when is the issue merely find-
ing “enough” people to fill the slots available?

POLLING PLACE LOCATIONS

Operation Research, Lean, Six Sigma, and other
engineering techniques could improve operational
efficacy, efficiency, and performance of in-person
election operations. Future research can include
more interdisciplinary research into the elections
space, such as human systems engineers and in-
dustrial engineers.

BALLOT DESIGN

Overall, there is a notable gap in the literature re-
garding the human factors application of verify-
ing ballots. However, it presents an opportunity
to employ research to investigate how BMDs and
alternative voting systems impact human interac-
tion, usability, and decision-making processes. By
addressing this gap, more human-centered design
can be implemented across voting technologies
and methods.
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POLL WORKERS

Does seeing bi-partisan teams of poll workers
(e.g., party on name tags) at the polls impact confi-
dence that votes will be counted correctly or voter
satisfaction and enhance checking in of voters?
Does having bi-lingual poll workers increase
confidence among non-English speaking voters,
similar to the co-ethnic poll worker finding? Con-
versely, does it decrease confidence among native
English speakers?

Would seeing a live stream of local polling places
increase voter confidence?

Would live updates (on a county website) of the
number of in-person voters checked in throughout
the day at each polling location increase confi-
dence in the final results?

LIMITATIONS TO INNOVATION

State and Federal laws and regulations in the sit-
ing, staffing, and equipping in-person polling lo-
cations should be revisited and studied to identi-
fy the most efficient number, siting, staffing, and
equipping polling locations for each type of elec-
tion.



APPENDIX

OVERVIEW OF TURNOUT RESEARCH

OVERVIEW OF U.S. VOTER TURNOUT PATTERNS

Historically and still today, disparities in voter turn-
out rates by group occur within almost any given
election. Communities of color, youth, lower-income
communities, and other historically underrepresent-
ed groups consistently experience lower turnout than
white, older, and higher-income populations resulting
in a voting electorate (those casting ballots) that is not
represented by the overall eligible voter population at
the national, state and local level (Barber and Holbe-
in 2022; Fraga 2018). We note here that there are two
common ways to calculate turnout rates: registered
voter turnout (percent of registered who voted), and
eligible voter turnout (percent of adult citizens who
voted and are not felons, have been legally declared
mentally incompetent, or are otherwise ineligible).

The key predictors of whether an eligible voter casts
a ballot are the competitiveness of the election (e.g.,
safe or competitive district) and demographic group
membership (Leighley and Nagler 2014). The domi-
nant theory in the political science literature for why
people vote has been that an individual voter engages
in a cost-benefits analysis determining whether costs
incurred in the act of voting (e.g., time, travel) are out-
weighed by the perceived benefits of voting (Aldrich
1993). Today, there are a number of additional theo-
ries, supported by empirical findings, which suggest
individual reasons that can influence the likelihood
of voting, perhaps most notably the intrinsic reward
from the act of voting and the competitiveness of the
election (along with additional campaign funding)
(Riker and Ordeshook 1968).

Individuals do not vote for a variety of reasons. A lack
of interest, dislike of candidates, illness, and a lack of
time to vote are among the most cited reasons, with
the frequency of these reasons varying by demographic
group (U.S. Census Current Population Survey Voting
and Registration Supplements, 1964-2022). However,
mobilization efforts can positively impact turnout for
voters of color, such as get-out-the-vote efforts (Garcia
Bedolla and Michelson 2012) and outreach through
non-English language media (Ramirez 2013).

The composition of the voting electorate matters. U.S.
Voters and nonvoters have different preferences on so-
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cial and economic policies, (Wolfinger and Rosenstone
1980; Leighley and Nagler 2014). Due to disparities in
turnout, underrepresented groups have less influence
on the candidates and policies that are chosen in any
given election.

To this mix of turnout predictors, we add in-person
voting and its many different types and practices. A
deeper understanding of the mechanics of in-person
voting tells us much about why we vote, our experienc-
es at the polls, and possibly whether we return to vote
in future elections. In this paper, we focus on in-per-
son voting and its myriad of applications as the domi-
nant form of casting a ballot in most U.S. states (only
eight states—California, Colorado, Hawaii, Nevada,
Oregon, Utah, Vermont, and Washington—are uni-
versal vote-by-mail states where all registered voters
are automatically sent a ballot in the mail).

Policymakers and local election officials have signif-
icant discretion in how they operate in-person voting
to the benefit of voters. How the voting experience is
administered and the options that are made available
to voters can be used by elections offices to address
disparities in voter turnout rates among groups un-
derrepresented in the U.S. electorate, as well as to the
benefit of all voters.

However, the body of research on how the in-person
voting process in the U.S. is administered, including
reforms to increase access, as potential mechanisms
to increase turnout has shown mixed results. In the
following subsections of this report, we examine what
we know of their impact on the likelihood of voting
and the representativeness of the electorate.
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