
b r e n n a n 
c e n t e r
f o r  j u s t i c e

election Day long lines: 

resource allocation

Christopher Famighetti, Amanda Melillo, and Myrna Pérez

Brennan Center for Justice at New York University School of Law



about the brennan center for justice

The Brennan Center for Justice at NYU School of Law is a nonpartisan law and policy institute that 
seeks to improve our systems of democracy and justice. We work to hold our political institutions and 
laws accountable to the twin American ideals of democracy and equal justice for all. The Center’s work 
ranges from voting rights to campaign finance reform, from racial justice in criminal law to Constitutional 
protection in the fight against terrorism. A singular institution — part think tank, part public interest 
law firm, part advocacy group, part communications hub — the Brennan Center seeks meaningful, 
measurable change in the systems by which our nation is governed.

about the brennan center’s democracy program 

The Brennan Center’s Democracy Program works to repair the broken systems of American democracy. 
We encourage broad citizen participation by promoting voting and campaign reform. We work to secure 
fiar courts and to advance a First Amendment jurisprudence that puts the rights of citizens — not special 
interests — at the center of our democracy. We collaborate with grassroots groups, advocacy organizations, 
and government officials to eliminate the obstacles to an effective democracy.

about the brennan center’s publications 

Red cover | Research reports offer in-depth empirical findings.
Blue cover | Policy proposals offer innovative, concrete reform solutions.
White cover | White papers offer a compelling analysis of a pressing legal or policy issue.

© 2014. This paper is covered by the Creative Commons “Attribution-No Derivs-NonCommercial” license (see http://cre-
ativecommons.org). It may be reproduced in its entirety as long as the Brennan Center for Justice at NYU School of Law is 
credited, a link to the Center’s web pages is provided, and no charge is imposed. The paper may not be reproduced in part or 
in altered form, or if a fee is charged, without the Center’s permission. Please let the Center know if you reprint.



about the authors

Christopher Famighetti is a Voting Rights Researcher for the Democracy Program at the Brennan Center 
for Justice, researching the impact of laws and policies on access to the polls. He also contributes research on 
campaign fundraising and spending for the Center’s Money in Politics program. Prior to joining the Brennan 
Center, Mr. Famighetti worked to support labor, community and political campaigns as a strategic researcher 
and organizer. He has a B.A. from Bard College in Languages and Literature, has a M.S. in Urban Policy 
from the New School, and has served as Adjunct Sociology Faculty at Montclair State University.

Amanda Melillo is a Research Associate in the Democracy Program, where she works on the Voting Rights 
and Elections Project. She focuses on public opinion research related to voting, and has done additional work 
on legislative tracking, list maintenance, voter purges, and ballot box access. Prior to joining the Brennan 
Center, she worked as a policy analyst at the Institute for Children, Poverty, and Homelessness and also spent 
several years working in local media covering politics, courts, crime, and current events for the New York Post. 
She earned a B.A. in English and Medieval and Renaissance Studies from Vassar College and a master’s in 
Political Science from Columbia University.

Myrna Pérez is a Deputy Director of the Democracy Program at the Brennan Center for Justice, focusing 
on a variety of voting rights and election administration issues including redistricting, voter registration list 
maintenance, and access to the ballot box. Prior to joining the Center, Ms. Pérez was the Civil Rights Fellow 
at Relman & Dane, a civil rights law firm in Washington, D.C. Ms. Pérez graduated from Columbia Law 
School in 2003, where she was a Lowenstein Public Interest Fellow. Following law school, Ms. Pérez clerked 
for the Honorable Anita B. Brody of the United States District Court for the Eastern District of Pennsylvania 
and for the Honorable Julio M. Fuentes of the United States Court of Appeals for the Third Circuit. Ms. 
Pérez earned her undergraduate degree in Political Science from Yale University in 1996. She obtained a 
master’s degree in public policy from Harvard University’s Kennedy School of Government in 1998, where 
she was the recipient of the Robert F. Kennedy Award for Excellence in Public Service. Prior to law school, 
she was a Presidential Management Fellow, serving as a policy analyst for the United States Government 
Accounting Office where she covered a range of issues including housing and health care.



acknowledgements

The Brennan Center gratefully acknowledges the Democracy Alliance Partners, FJC - A Foundation of 
Philanthropic Funds, Ford Foundation, Anne Gumowitz, Irving Harris Foundation, The Charles Evan 
Hughes Memorial Foundation, The Joyce Foundation, The JPB Foundation, Leon Levy Foundation, John 
D. and Catherine T. MacArthur Foundation, Mertz Gilmore Foundation, Nancy Meyer and Marc Weiss, 
Open Society Foundations, Rockefeller Family Fund, Bernard and Anne Spitzer, The Streisand Foundation, 
and Vital Projects Fund for their generous support of our voting work.

The authors are incredibly grateful to the political scientists who contributed insight and analysis to this 
report. These include Mark Lindeman, adjunct assistant professor of political science at Columbia University, 
Charles Stewart III, of the Massachusetts Institute of Technology, and Bridgett King, instructor at Valdosta 
State University, for her contributions to the analysis in the early stages of the report. We also want to thank 
the many state and county election officials who generously provided data for this report.

The authors would like to offer special thanks to the many Brennan Center staff members who 
contributed to this analysis, including Nelson Castaño for research, drafting, and editing assistance, 
Emily Apple and Sonam Sheth for collecting data, and Rebecca Morse for editing. The authors owe 
much to Jim Lyons, Desiree Ramos Reiner, Jeanine Plant-Chirlin, John Kowal, and Michael Waldman 
for their invaluable editorial assistance, and Lena Glaser and Erik Opsal for their help with design and 
layout. We are very grateful to Oliver Roeder and Elena Llaudet for their assistance and advice with the 
statistics and methodology. A special thank you is also owed to Wendy Weiser for her leadership, vision, 
and strategic insight throughout the drafting process.



Table of ConTenTs

executive summary 1

I. Introduction 4

II.  Methodology and limitations  5
Selection of States 5
Calculation of Wait Times 5
Calculation of Resources 6
Calculation of Race 7
Statistical Analysis 7

III.  Maryland findings 9
Magnitude of the Delays 9
Resource Allocation: Descriptive and Regression Findings 10
What Happened in Prince George’s County? 10
Drivers of Delays: Regression Findings 11

IV.  south Carolina findings 12
Magnitude of the Delays 12
Resource Allocation: Descriptive and Regression Findings 12
Drivers of Delays: Regression Findings 14

V. florida findings 16
The Latino Population in Florida 16
Magnitude of the Delays 16
Resource Allocation: Descriptive and Regression Findings 17
Drivers of Delays: Regression Findings 19

Conclusion 20

appendices 22

endnotes 28





ELECTION DAY LONG LINES: RESOURCE ALLOCATION  |  1

exeCuTIVe suMMary

The images of voters standing in long lines at the polls in the November 2012 election generated much 
attention from the media, the public, and from the president. Accounts of individuals waiting for hours 
to cast a ballot inspired both admiration for those determined to make their vote count, and dismay at a 
ramshackle election administration system. 

In early 2013, President Barack Obama convened a bipartisan commission to address the problem of long 
lines and determine best practices for local election officials.1 According to the commission’s findings, 
10 million people waited longer than half an hour to vote in 2012.2 The commission concluded that no 
voter should wait more than 30 minutes, and issued recommendations for election officials to improve 
the casting of ballots.3 Almost two years after the 2012 election, however, policymakers have done little to 
prevent long lines from recurring. This study offers fresh data to guide reform efforts. 

What causes long lines at the polls? Unexpected surges in turnout could be an easy, and in some ways, an 
accurate answer, but the story is more complex. This study finds that the resources distributed to polling 
places are a key contributor to long lines. Which precincts have the most voting machines? Do they have 
enough poll workers? Do they comply with minimum state requirements for how those resources must be 
allocated? Importantly, this study suggests that the answers to those questions could affect how long voters 
have to wait in line, and which voters have to wait longer. Many of the lines that manifested on Election Day 
in 2012 could have been mitigated with planning that looked at factors known before the day of the election, 
like the number of registered voters and the level of resources allocated to each polling place for Election Day. 

Little research has assessed how resource allocation contributes to delays. This analysis attempts to fill that 
gap by analyzing precinct-level data from states where voters faced some of the longest lines in the country: 
Florida, Maryland, and South Carolina. Specifically, this study assesses whether and how machine and 
poll worker distribution contributed to long lines in those states during the 2012 presidential election. 
Given the media coverage and political commentary in the wake of the 2012 election suggesting a racial 
component to the problem of long lines, we also sought to understand what role, if any, race played in 
predicting where long lines might develop. Accordingly, we examined the interplay between resource 
allocation, race, and long lines across each state. We also examined those same factors in each county so 
that strong trends in particular counties would not create the appearance of a statewide trend.

Each state studied presents its own nuances and qualifications. There were no perfectly uniform findings. 
That said, there are unmistakable patterns that emerge: 

•	 Voters	in	precincts	with	more	minorities	experienced	longer	waits. This mirrors findings from 
two prior studies, suggesting a genuine problem that needs to be addressed. For example, in South 
Carolina, the 10 precincts with the longest waits had, on average, more than twice the percentage 
of black registered voters (64 percent) than the statewide average (27 percent).

•	 Voters	in	precincts	with	higher	percentages	of	minority	voters	tended	to	have	fewer	machines.	
This is the first multi-state study to assess voting machine allocation by race, and the findings are 
consistent with two county-level studies. In Maryland, by way of illustration, the 10 precincts with 
the lowest number of machines per voter had, on average, more than double the percentage of 
Latino voting age citizens (19 percent) as the statewide average (7 percent).
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•	 Precincts	with	the	longest	 lines	had	fewer	machines,	poll	workers,	or	both.	This is the first 
multi-state study to assess machine and poll worker allocation. Our findings are consistent with 
the one other study of machine allocation, which focused on one particular county. In Florida, for 
example, the 10 precincts with the longest lines had nearly half as many poll workers per voter as 
the statewide average.

•	 There	 is	 widespread	 non-compliance	 with	 existing	 state	 requirements	 setting	 resource	
allocation.	Both Maryland and South Carolina set certain requirements for what polling places are 
supposed to provide voters, but we found that only 25 percent of the precincts studied in South 
Carolina and 11 percent of the precincts in Maryland complied with these requirements.

Put simply, this empirical study of three states reinforces what others have noted: Precincts with greater 
numbers of minorities were more likely to have long lines in November 2012. It presents new empirical data 
that underscores that conclusion and further finds that precincts serving minorities tended to have worse 
resource allocation. 

There are two important caveats to this last finding. First, resource allocation outcomes are often the product 
of various other decisions made for many reasons. This study does not find that any jurisdiction or person 
intentionally discriminated against any group of voters. The findings do, however, call for review and reform 
of polling place resource allocation to ensure that all voters enjoy fair access to the ballot box. Second, 
inadequate resource allocation does not explain away all of the long lines: For example, precincts with greater 
numbers of blacks in Maryland and South Carolina still had longer lines even when they had an equivalent 
amount of machines as other precincts. 

The table below (Figure 1) generally summarizes the principal outcomes of this study, summarizing the 
relationships we found to be statistically significant in each state. For each finding, we note whether these 
findings applied statewide or within counties:

Maryland south Carolina florida

Who Waited 
longer in lines

Blacks (Within Counties)

 Latinos (Statewide & 
Within Counties)

  Blacks (Statewide &  
Within Counties)

 Latinos (Within Counties)

 Blacks (Within Counties)

  Latinos (Statewide &  
Within Counties)

Minorities Had 
fewer

Machines (Statewide)   Machines (Statewide)

  Poll Workers  
(Latinos - Statewide)

 Machines (Within County)

  Poll Workers (Latinos - 
Statewide & Within Counties)

factors that 
Drove long lines

  Race of Voter  
(Black Within Counties)

  Number of Machines (Statewide 
& Within Counties)

 Race of Voter (Black Statewide & 
Within Counties)

 Number of Machines (Statewide 
& Within Counties)

 Number of Poll Workers 
(Statewide & Within Counties)

Race of Voter (Within Counties)

Number of Machines  
(Statewide)

 Number of Poll Workers 
(Statewide & Within Counties)

figure 1. Statewide Findings and County-Specific Findings. Race and resource allocation relationship to line length. For a more detailed 
version of this table, see the appendices. 
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Race Relationship to Long Lines

Across the three states, we found that voters in precincts with more minorities tended to experience longer 
waits. While this was true for blacks and Latinos across the three states when examining trends within 
counties, it was also true statewide for Latinos in Maryland and Florida, and for blacks in South Carolina.

Race Relationship to Resource Allocation

Across the three states, we generally found that there were fewer machines to serve minority precincts. 
Specifically, there tended to be fewer machines in precincts with a higher percentage of: voting age Latino and 
black citizens across Maryland (according to the data that was available, as explained more in the methodology 
section); Latino and black registered voters across South Carolina; and, within relevant counties, black and 
Latino registered voters in Florida. In all three states, this relationship was substantially stronger in relation to 
precincts with a higher percentage of Latinos. 

The findings were mixed as to the allocation of poll workers in the two states that had poll worker data. In 
Florida, Latino registered voters in certain counties had fewer poll workers than white registered voters, but 
black voters in South Carolina had more poll workers per registered voter than white registered voters.

Resource Allocation Relationship to Long Lines

In all three states, the study found that longer lines could be explained, at least in part, by fewer machines and/
or poll workers. In each of the three states, the fewer machines allocated per registered voter statewide, the 
longer the delay. In Florida, machines seemed to contribute to voting wait times when considered statewide, 
but not when considered alongside the variation within counties. Many of the same precincts that had lower 
poll worker allocation also had lower machine allocation. This overlap makes it difficult to untangle the 
simultaneous influence of these two factors on Election Day delays.

In South Carolina and Florida, the two states we studied that had data on poll worker distribution, we 
found, as a general matter, that lines were longer when fewer poll workers were allocated. In South Carolina, 
polling places with wait times longer than 30 minutes had an average of nearly 70 registered voters more per 
poll worker than polling stations without long wait times. In Florida, poll workers played an even greater 
role in line length. In some of the state’s largest counties, there was wide disparity in poll worker allocation 
between the polling places that had long wait times and those that did not. In Hillsborough County, for 
example, precincts with a less than 30-minute delay had about 74 Election Day eligible voters per poll 
worker compared with about 122 Election Day eligible voters per poll worker in precincts that had delays of 
greater than 30 minutes. 

In short, our research suggests that election resource allocation can contribute to long lines at the polls, and 
that minority precincts have tended to get the short end of the resource allocation stick. To ensure fair access 
to the ballot box for all voters, policy makers should focus on setting standards and procedures to ensure that 
voters have sufficient voting machines and poll workers.



4  |  BRENNAN CENTER FOR JUSTICE

Long lines are perhaps the most visible manifestation of Election Day problems. In recent years, they 
have become a prominent feature in our elections.4

While long lines at the polls may reflect failures of election administration, they may also reflect 
unanticipated enthusiasm in electoral contests that results in voters flooding polling locations. Although 
there may be more than one cause, research suggests that long lines can have the effects of depressing 
turnout and dampening voter satisfaction.5 Additionally, some studies suggest that voters living in 
minority communities experience longer lines in their states than white voters.

Since President Obama’s acknowledgement in his 2012 victory speech of the long lines problem, there 
has been much discussion among elected officials, election administrators, academics, and voting rights 
advocates about the causes of long lines and potential fixes. Many of the solutions offered have centered 
around increasing the number of early voting days and locations, improving the voter registration 
system, decreasing the length of ballots, decreasing the size of precincts, and addressing other pre-
election day conditions.6 Less attention has been paid to Election Day resource allocation.

The Presidential Commission on Election Administration is a notable exception. The Commission 
considered issues of polling place design, such as the flow of voters through various points from check-
in to casting a ballot.7 It also recommended that local election administrators determine in advance how 
long it takes a poll worker to check in individual voters and how long it takes a voter to complete a ballot, 
in order to use that information to determine how poll workers and machines should be distributed on 
Election Day.8 It made several resource calculators available as tools so that administrators could better 
determine allocation needs.9

Our study of resource allocation builds on previous seminal research analyzing long lines. Much of the 
existing work so far has focused on queuing theory, which applies a model for how lines form to the 
conduct of elections and management of polling places.10 Political scientist Charles Stewart used national 
survey data with self-reported wait times to find that four states — Florida, Maryland, South Carolina, 
and Virginia — had the longest average waits in 2012.11 He found that black voters waited longer on 
average than white or Latino voters. However, this was not due to the race of voters as much as to the fact 
that they lived in racially diverse areas. Stewart found that both black and white voters who live in racially 
diverse zip codes, specifically those with more than 50 percent of a minority population, experienced 
longer wait times than those who lived in racially homogenous zip codes with less than a 5 percent non-
white population.12 In a Florida study based on precinct closing times, political scientists Daniel Smith 
and Michael Herron found that Latino registered voters experienced longer lines than white registered 
voters during Election Day in 2012.13 Ben Highton and Walter Mebane studied voting machine scarcity 
in Franklin County, Ohio, in the 2004 presidential election, examining the relationship between scarcity 
and turnout.14 Both found that machine availability had a dampening effect on turnout. 

In the following analysis, we examined how the number of voting machines and poll workers assigned 
to each precinct influence delays, as well as whether there were racial disparities in how those resources 
were allocated on Election Day. 

I. InTroDuCTIon 
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This analysis focused on two types of polling place resources — voting machines and poll workers — 
because these resources are critical to facilitating the voting process. We analyzed how the allocation of 
these two resources drives the amount of time voters have to wait to vote in select states, discussed in 
further detail below. We also examined how the racial composition of precincts, and where they were 
located, played a part in resource allocation and Election Day wait times. 

selection of states

We selected three states for this analysis: Maryland, South Carolina, and Florida. These were three 
of the four states that Stewart identified as having the longest lines, which we found to be consistent 
with media reporting on Election Day lines. These three states were also among those with multiple 
complaints of long lines fielded by Election Protection, a nonpartisan hotline that tracks Election Day 
problems.15 They also had data on poll closing times, machine allocation, and poll worker distribution 
readily accessible. 

Other states, such as Ohio and Virginia, also had reports of long voter wait times and complaints to 
voter hotlines. We did not include them here due to limitations on our ability to obtain data. Unlike 
Virginia, Maryland, South Carolina, and Florida did not place limits on whether non-residents could 
make public records requests. In addition, these three states collect data on when the last ballot was cast 
— a critical factor in our analysis of long lines. We were able to obtain data in the three states studied 
both from other researchers16 and through public records requests.17

selection of Counties

We selected the largest counties in the three states that would allow us to account for a minimum of 75 
percent of all registered voters in each state. We do not include any precincts outside of those counties.

Calculation of Wait Times

a. How We Measure Wait Times

Wait times were measured by calculating the difference between when the polling location was officially 
scheduled to close and when it actually reported closing. Each state had a slightly different method of 
collecting data on polling place closures. In Maryland, the delay time was calculated based on when the 
last voter checked into the electronic poll book. In South Carolina, the delay in closing is represented 
by the timestamp of when the last voter cast an electronic ballot on the iVotronic Direct-Recording 
Electronic (DRE) voting machine. Because Florida uses optical scanners, the closing time delay is 
represented by the time when results were transmitted to the county office. We make the assumption 
that these timing delays represented a logjam at the polling place caused by long lines.

II. MeTHoDology anD lIMITaTIons 
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b. limitations

This method of calculating line waits had the advantage of avoiding the problems associated with self-
reporting by voters,18 but it is limited in two major ways. First, it only captures delays that happened 
at the end of the day. Delays earlier in the day would entirely escape our analysis if they had waned by 
the evening. Likewise, polling locations that may have been delay-free until the end of the day would 
be captured. These limitations are especially relevant in Maryland, where other research shows many 
counties experienced the highest volume of voters in the morning hours.19 For example, Anne Arundel, 
Prince George’s, and Baltimore counties were the three counties where the most voters self-reported 
that they waited more than 30 minutes to vote.20 However, both Anne Arundel and Baltimore County 
experienced higher turnout in the evening hours, while Prince George’s had higher turnout in the 
morning hours.21 

Because Maryland’s self-reported closing time is based on when the last voter checked into the electronic 
poll book, we do not actually capture when the last voter was fully processed at each polling location. 
Also, with respect to Florida at least, there is no guarantee that results were transmitted immediately after 
the last ballot was cast. In some cases, there could have been a delay between when voting at a polling 
location concluded and when results were sent in, which would overstate the line length. Note, however, 
that this is the measurement for poll closures that other researchers studying long lines in Florida have 
used, and we adjust our interpretation of delays in Florida accordingly. While each method has its 
drawbacks, these measurements were the best data available about poll closure times in each state. 

Calculation of resources

a. How We Calculated resource factors

For voting machine allocation, we collected data on how many DRE voting machines were assigned to 
each precinct in Maryland and South Carolina, and how many optical scan units were assigned to each 
precinct in Florida. We also received information about how many poll workers were assigned to each 
of the precincts in South Carolina and Florida. 

To test whether resources had an effect on wait times, precinct-level measures were created based on the 
number of registered voters in a precinct and the number of voters who turned out on Election Day. In 
Maryland and South Carolina, we analyzed the number of registered voters per machine and per poll 
worker because this is how these states set their allocation standards. Note that these standards vary 
from state to state. For instance, some states, such as Maine, have different standards for the allocation 
of Election Day resources, which are based on registered and active voters rather than on the basis of 
registered voters alone.22 Florida has no such standards and a significant portion of voters cast their 
votes before Election Day, either by voting early in person or by absentee ballot. Therefore, we created 
a measure that subtracts voters who had cast ballots by mail or at early voting centers from the total 
number of registered voters in a precinct. We call the voters who fell into this category “Election Day 
eligible voters.”
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b. limitations

Maryland did not have data on how many poll workers were assigned to each precinct, so we only have 
poll worker data for South Carolina and Florida. States and counties sent data about the raw number of 
poll workers assigned to each precinct, but the data did not specify if those workers were at the polling 
location for the entirety of Election Day or only part of the day. Because those jurisdictions sent the 
whole number of poll workers for each precinct, we made the assumption that each poll worker was 
assigned to the polling location for the entire day. 

In addition, since poll worker data from Florida and South Carolina was collected individually from 
counties, there may be small differences in reporting procedures. While these factors may represent the 
shortcomings of the data, it is the best available to researchers.

Calculation of race

a. How We Calculated racial factors

Our analysis also incorporates a method of analyzing the relationship between race-ethnicity and wait 
time. The percentage of whites, blacks, and Latinos for each precinct is broken out, as well as a category 
for other non-whites.23 

b. limitations

Election officials in Florida and South Carolina supplied registration data from which the demographic 
data was drawn. Maryland, however, did not have this data available. As a proxy, we used 2010 Census 
data about Maryland’s citizen voting age population (“CVAP”). This data reflects the population that 
is aged 18 and older as of the most recent decennial Census, rather than the more relevant measure 
of who is registered to vote. Although racial diversity of the voting age population may not accurately 
reflect the racial diversity of registered voters who turn out for elections, it is the best available measure 
of racial diversity that can be consistently used within states and across counties and precincts. 

The Census calculates Voter Tabulation Districts (VTDs) that approximate voting precincts, but do not 
perfectly mirror existing precincts. Because of changes in the number and size of precincts in certain 
jurisdictions from 2010 to 2012, we are not able to provide estimates for polling locations that were 
created or changed after the 2010 Census. However, with the absence of detailed registration data in 
Maryland, it is the best approximation available. 

statistical analysis

For each state, we used a statistical tool called a regression model.24 This model measures how several 
factors simultaneously affect an outcome being measured. We used regression models (shown in the 
appendices) to measure the effect of four factors on delay: (1) the number of registered voters per 
machine, (2) the number of registered voters per poll worker (in the states where that information was 
available), (3) the racial composition of precincts, and (4) the county in which a precinct is located. 
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In addition, we used regression models to measure two factors on the allocation of resources (machines, 
and, if available, poll workers): (1) racial composition of the precincts and (2) the county in which the 
precinct is located.  

Finally, we performed our regressions in two ways, examining trends that occur across each state, as 
well as how these statewide trends are affected by the differences in racial composition and resource 
availability within counties. The difference between these two types of analysis is simple: statewide 
findings indicate a statewide problem, whereas findings that are county-specific relate to problems that 
originate from within counties.

As mentioned before, in all Florida models, we used Election Day eligible voters instead of registered 
voters to measure resource allocation. While our regression models evaluate the factors that contribute 
to Election Day waits, and resource allocation, we only report statistically significant results. While a 
regression model is a commonly used statistical tool, like all statistical methods, it has its limitations. 
There may be other factors that influence delays that we were unable to account for in our model, which 
could also be “drivers” of delay. Our research suggests that long lines have a statistically significant 
relationship with multiple factors, including resource allocation measures, race, and county. This means 
that delays are likely attributable to the specific causes that we evaluate, rather than something random. 
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On Election Day 2012, Maryland had 3.7 million registered voters served by 1,590 polling locations.25 
Of the 1,359 polling locations26 in the eight counties included in our analysis, 1,085 (80 percent) 
closed on time; 214 (16 percent) had delays between 1 and 30 minutes; and 60 (4 percent) had delays 
of more than 30 minutes. Of the 60 polling locations with delays of more than 30 minutes, 24 had 
wait times that exceeded one hour. 

Our analysis shows that: 

•	 When	we	considered	differences	within	Maryland	counties,	precincts	with	higher	percentages	
of black or Latino voting age citizens tended to have longer lines; 

•	 Statewide,	precincts	with	higher	percentages	of	minority	voting	age	citizens	had	fewer	voting	
machines;

•	 Polling	places	with	long	wait	times	were	found	in	precincts	with	fewer	machines	per	registered	
voter when examining the issue statewide and at the county level; and

•	 Statewide,	precincts	with	a	higher	percentage	of	Latino	voting	age	citizens	waited	in	longer	
lines.

The analysis that follows is based on data obtained from the eight Maryland counties with more than 
125,000 registered voters: Anne Arundel, Baltimore, Frederick, Harford, Howard, Montgomery,  
Prince George’s, and the City of Baltimore, which account for approximately 80 percent of the state’s 
voters (“the studied counties”).27 

As noted above, our analysis of long lines in Maryland faced a central limitation: Our measure of delay 
only captured polling places with delays around poll closing. The analysis could not account for delays 
that occurred earlier. Other research suggests that many long lines in Maryland cleared up before poll 
closing time.28 Analyzing resource allocation using check-in data is an area for future research that may 
yield further findings. That said, based on the available data, we found statistical evidence shedding light 
on why delays occurred in Maryland and which communities were disproportionately affected by them. 

Magnitude of the Delays

While some voters in the studied counties experienced no delays, other voters had an almost three-hour 
wait time. Less than 5 percent of precincts in the studied counties closed more than 30 minutes late, 
but 40 percent of them had wait times that exceeded one hour. Voters in two of the studied counties 
— Anne Arundel and Baltimore counties — were disproportionately affected by late poll closings. For 
this reason, we focus on them here. In Anne Arundel’s 155 precincts, 24 (15 percent) had wait times 
of 30 minutes or more, while 49 (32 percent) closed between the scheduled time and 30 minutes 
late. In Baltimore County, 21 of the 226 precincts (9 percent) had delays of 30 minutes or more, 
while another 43 (19 percent) were delayed in closing up to 30 minutes. According to Census figures, 
Anne Arundel County’s black and Latino voting age citizen population is 15 percent and 5 percent, 
respectively. Baltimore County’s black and Latino voting age citizen population is 24 percent and 4 
percent, respectively.29 

III. MarylanD fInDIngs 
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resource allocation: Descriptive and regression findings

Under Maryland law, precincts are required to have one machine for every 200 registered voters.30 
Only 152 of the 1,359 studied precincts — about 11 percent — met the state standard. More than 90 
percent of all precincts in Anne Arundel and Baltimore counties, the counties with the longest average 
wait time, had fewer machines per voter than required by law. 

Unsurprisingly, both statewide and in these two counties, precincts with a delay of 30 or more minutes 
had the fewest number of machines per registered voter. Across all the studied counties, precincts with 
no delay, on average, had 217 registered voters per machine, but precincts with a delay of more than 30 
minutes, on average, had 230 registered voters per machine. 

Statewide, our research found that, on average, precincts with higher percentages of black or Latino 
voting age citizens had fewer machines per voter when compared to precincts with a higher percentage of 
white voting age citizens. This disparity was pronounced in precincts with a higher percentage of Latino 
registered voters and slight in precincts with a higher percentage of black registered voters.

Maryland – average registered Voter Per Machine and Duration of Delay

studied Maryland Counties anne arundel County, Md. baltimore County, Md.

state law 200 200 200

no delay 217 217 222

1-30 Minutes 225 225 231

30+ Minutes 230 230 233

Table 1. Precinct delays and machine allocation in Maryland, Anne Arundel County, and Baltimore County. The table shows the 
average number of registered voters per machine in each precinct based on the length of delay times. 

What Happened in Prince george’s County? 

Prince George’s County has the greatest percentage of minority residents among Maryland’s 
counties. While poll closing times do not suggest many delays, findings from a study 
conducted by the Maryland Board of Elections and the Schaefer Center for Public Policy noted 
that Election Day voters in Prince George’s County reported some of the longest waits in the 
state.31 However, the busiest time for many polling places in the county was on the morning 
of Election Day,32 and hence the delays are not evident in the state’s data because it measures 
the time differential between scheduled and actual closing times. Our analysis concluded 
that Prince George’s County had the state’s highest number of precincts in violation of the 
state’s machine allocation standard.33 On average, each precinct had 230 registered voters per 
machine, which is greater than the state’s standard of 200 registered voters per machine. Taken 
together, these findings suggest that Prince George’s long lines cleared before polls closed. 
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Drivers of Delays: regression findings

We found that higher percentages of minority voting age citizens in a precinct, and higher numbers of 
registered voters per machine, were associated with longer delays.  

As noted above, when we considered the dynamics within Maryland counties, precincts with higher 
percentages of black or Latino voting age citizens tended to have longer lines. Our research found, 
however, that in Baltimore County, only precincts with a higher percentage of black voting age citizens 
tended to have longer delays than precincts with a higher percentage of white voting age citizens. There 
was no statistically significant relationship between race and delay in Anne Arundel County. 

With respect to machines, we found statewide that precincts with a fewer number of machines per 
registered voter were more likely to see long lines on Election Day. Additionally, an examination of 
trends within counties also found that line length increased as machines had to serve more registered 
voters. The county-specific findings from both Baltimore and Anne Arundel Counties suggest that the 
under-allocation of voting machines contributed to long lines in those particular counties.34 

Our findings suggest that wait times for precincts with a higher percentage of Latino voting age 
citizens were almost entirely explained by poor resource allocation. In contrast, resource allocation 
explains a small portion, but not all of the wait times in precincts with a higher percentage of voting 
age black citizens. 
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On Election Day 2012, South Carolina had 2.9 million registered voters served by 2,089 polling 
locations.35 Of the 1,318 polling locations included in our analysis, 795 (60 percent) closed on time; 
365 (28 percent) had delays between 1 and 30 minutes; and 158 (12 percent) had delays of more than 
30 minutes. Approximately 100 of those precincts had wait times exceeding one hour. 

Our analysis shows that: 

•	 When	we	looked	within	South	Carolina	counties,	precincts	with	higher	percentages	of	black	
or Latino registered voters tended to have longer lines; 

•	 Statewide,	precincts	with	higher	percentages	of	minority	 registered	voters	had	 fewer	voting	
machines, but only precincts with a higher percentage of Latino registered voters had fewer 
poll workers; 

•	 Polling	places	with	 long	wait	 times	were	 found	 in	precincts	with	 fewer	machines	 and	poll	
workers per registered voter when examining the issue statewide and within counties; and

•	 Statewide	we	found	that	precincts	with	higher	percentages	of	black	registered	voters	tended	to	
have longer lines. 

The analysis that follows is based on data obtained from 16 large South Carolina counties, all of which 
have at least 50,000 registered voters (the “studied counties”).36 This sample accounts for approximately 
75 percent of the state’s registered voters.37 

Magnitude of the Delays

While some voters in the studied counties experienced no delays, other voters had a wait time of almost 
five hours. Less than 12 percent of precincts in the studied counties closed more than 30 minutes late, 
but 60 percent of these had wait times that exceeded one hour. Voters in two of the studied counties 
— Richland and Berkeley — disproportionally experienced late poll closings. For this reason, we focus 
on them here. Richland County was responsible for about half of the state’s wait times that were longer 
than 30 minutes. It had an average wait time of 80 minutes.38 Berkeley County was responsible for 24 
percent of the state’s wait times that were longer than 30 minutes. It had an average wait time of 44 
minutes, the state’s second highest.39 About 48 percent of Richland County’s registered voters are black, 
and the county contains approximately 14 percent of the state’s entire black registered voter population. 
About 27 percent of Berkeley County’s registered voters are black and the county contains about 3 
percent of the state’s entire black registered voter population.40 In each county, about 1.5 percent of 
registered voters are Latino.

resource allocation: Descriptive and regression findings

Under South Carolina law, precincts are required to have one machine for every 250 registered voters.41 
Only 336 of the over 1,300 studied precincts — about 25 percent — met the state standard. More 
than 85 percent of all precincts in Richland and Berkeley counties had fewer machines per voter than 
required by law. Across the studied counties, the precincts with the longest wait times had the lowest 
numbers of voting machines per voter. Across all the studied counties, precincts with no delay had an 

IV. souTH CarolIna fInDIngs 
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average of 279 registered voters per machine, while precincts with a delay of 30 minutes or more had 
an average of 379 registered voters per machine. This means that each machine would have had to serve 
100 more registered voters — 36 percent more — than in precincts with no delay. 

Statewide, our research found that precincts with higher percentages of Latino or black registered 
voters had fewer machines per registered voter when compared to precincts with a higher percentage of 
white registered voters. This disparity was pronounced in precincts with a higher percentage of Latino 
registered voters and slight in precincts with a higher percentage of black registered voters.

The evidence of machine shortages was even more apparent in Richland County, where the delays were 
the longest. Eighty-seven percent of the precincts assigned more registered voters to machines than 
allowed under state law. Precincts with no delay had an average of 312 registered voters per machine, 
compared to 432 registered voters per machine in precincts with delays of 30 minutes or more. In other 
words, machines in Richland County precincts with delays served 39 percent more registered voters 
than those without delays.

State law also requires that there be three poll workers for every 500 registered voters,42 which amounts 
to about 167 registered voters per poll worker. Approximately 33 percent of precincts in the studied 
counties met this standard. Precincts with no delay across the state had an average of 189 registered 
voters per poll worker, while precincts with a delay of 30 minutes or more had an average of 264 
registered voters per worker, or 40 percent more. 

Statewide, precincts with higher percentages of Latino registered voters received fewer poll workers than 
precincts with higher percentages of white registered voters. Statewide and within counties, precincts 
with a higher percentage of black registered voters in South Carolina had more poll workers than in 
precincts with a higher percentage of white registered voters. 

Richland County’s non-compliance with regard to poll worker allocation standards was more 
pronounced, with 94 percent of precincts assigning more registered voters per poll worker than 
permitted by state law. In Richland County, precincts with no delay had 232 registered voters per poll 
worker. Meanwhile precincts with delays of more than 30 minutes had 321 registered voters per poll 
worker, nearly double that required by state law. 

Percent of Precincts not Meeting resource allocation standards

resources south Carolina – 16 Counties richland County, s.C.

Machine allocation:  
Precincts not Meeting statutory standard

75% 87%

Poll Worker allocation:  
Precincts not Meeting statutory standard

67% 94%

Table 2. Precincts and resource allocation standards. This table shows the percentages for how many precincts did not meet (1) 
machine allocation standards of one machine per 250 registered voters and (2) poll worker allocation standards of one worker per 
167 registered voters. These statistics are reported in the studied counties and in Richland County specifically. 
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average Machine allocation Values and Duration of Delay

south Carolina 16 Counties
average reg. Voters Per Machine

richland County, s.C.
average reg. Voters Per Machine

state law 250 250

no Delay 279 312

0-30 Min. Delay 302 355

30+ Min. Delay 379 432

Table 3. Average machine allocation in South Carolina and Richland County. This table shows the average number of machines 
allocated to each precinct in the studied counties, and in Richland County, based on delays.

average Poll Worker allocation Values and Duration of Delay

south Carolina 16 Counties
average reg. Voters Per Poll Worker 

richland County, s.C.
average reg. Voters Per Poll Worker

state law 167 167

no Delay 189 232

0-30 Min. Delay 216 250

30+ Min. Delay 264 321

Table 4. Average poll worker allocation in South Carolina and Richland County. This table shows the average number of poll 
worker allocated to each precinct in the studied counties, and in Richland County, based on delays.

Drivers of Delays: regression findings

We found that the percentage of minority registered voters in a precinct, the number of registered voters 
per machine, and the number of registered voters per poll worker were associated with longer delays. 

As noted above, when we considered variation within South Carolina counties, precincts with higher 
percentages of black or Latino registered voters tended to have longer lines. Additionally, statewide, 
longer delays were associated with a higher percentage of black registered voters in a precinct. This 
analysis found that in Richland and Berkeley counties, precincts with a higher percentage of black 
registered voters tended to have longer lines. 

With respect to machines and poll workers, we found statewide that precincts with a higher number 
of registered voters per machine or poll worker were more likely to see long lines on Election Day. 
Additionally, when we examined the counties we also found that line length increased as machines or 
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poll workers had to serve more registered voters. The county-specific findings from Richland County 
suggest that the under-allocation of voting machines and poll workers contributed to the long lines in 
the county. There were no statistically significant findings in this regard in Berkeley County.43

Our findings from within counties suggest that wait times for precincts with a higher percentage of 
Latino voting age citizens were almost entirely explained by poor resource allocation. In contrast, 
resource allocation explains none of the wait times within counties for precincts with a higher percentage 
of black voting age citizens. However, statewide findings suggest that some of the delays in precincts 
with a higher percentage of black voting age citizens were explained by poor resource allocation. 
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On Election Day 2012, Florida had 11.9 million registered voters who voted at 4,650 polling sites.44 Of 
the 3,666 polling locations45 in the 17 counties included in our analysis, 1,429 (39 percent) had delays 
of 30 minutes or less, and 2,237 (61 percent) had delays of more than 30 minutes. Of those locations, 
1,041 polling places — about 22 percent of all the polling places in the state — had delays exceeding 
one hour. A portion of precincts did not have data on delays.46 

Our analysis shows that: 

•	 When	we	looked	within	Florida	counties,	precincts	with	higher	percentages	of	black	or	Latino	
registered voters tended to have longer lines; 

•	 Within	 counties,	 precincts	with	higher	percentages	of	minority	 registered	 voters	had	 fewer	
voting machines; 

•	 Precincts	with	 higher	 percentages	 of	 Latino	 registered	 voters	 had	 fewer	 poll	workers	when	
examining the issue statewide and within counties; 

•	 Statewide,	polling	places	with	longer	wait	times	were	found	in	precincts	with	fewer	machines	
and poll workers per Election Day eligible voter; and 

•	 Within	 counties,	 polling	places	with	 longer	 lines	had	 fewer	poll	workers	per	Election	Day	
eligible voter.

The analysis that follows is based on data obtained from 17 large Florida counties, all of which have at 
least 200,000 registered voters (“the studied counties”).47 This sample accounts for approximately 75 
percent of the state’s registered voters.48 

The latino Population in florida

The Latino population in Florida is larger than in South Carolina and Maryland. Approximately 
14 percent of Florida’s registered voters are Latino. In Miami-Dade County, roughly 54 percent 
of registered voters are Latino. Orange, Broward, Hillsborough, and Palm Beach counties are 
also home to a sizeable percentage of Latino registered voters.49

Magnitude of the Delays

Delays on Election Day were widespread throughout Florida. While specific counties were 
disproportionately impacted by delays in South Carolina and Maryland, our research shows that in 
Florida there was a systemic, statewide problem. The average delay across the 17 counties was 53 
minutes. In addition, our findings show wide variation in the average delay across counties. In Miami-
Dade County, the average delay was 67 minutes, whereas in Broward County the average delay was 25 
minutes. The average delays from the 17 Florida counties are summarized in Figure 2. 

V. florIDa fInDIngs



ELECTION DAY LONG LINES: RESOURCE ALLOCATION  |  17

florida: 17 Counties – average Delay in Minutes
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figure 2. Average wait times in 17 Florida counties. This graph shows the average delay in each of the studied counties in 
Florida. While the delay data from Florida is limited, it clearly shows the differences in the average wait time between the 
counties.

resource allocation: Descriptive and regression findings

Florida does not have minimum standards for poll worker and voting machine allocations. This may 
explain the variation among counties in the distribution of machines and poll workers. As described in 
the methodology section, we created a new type of precinct-level measure called “Election Day eligible 
voter” to evaluate how resources were distributed on Election Day since almost half of voters in Florida 
vote before Election Day — by absentee ballot or at early voting locations.50 Table 5 highlights the 
variation in how machines and poll workers were allocated across the 17 counties and in five heavily 
Latino counties.51 
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florida – 
17 Counties

broward Hillsborough Miami-Dade orange Palm beach

election Day eligible 
Voters Per optical 
scanner 

1,109 935 1,162 555 1,486 1,028

election Day eligible 
Voters Per Poll Worker

148 143 121 132 232 121 

Table 5. Average potential voters per machine and poll worker. Average Election Day eligible voters per optical scan unit and per 
poll worker are shown for Florida and the five most heavily Latino counties among the studied counties.

In Maryland and South Carolina, precincts with longer delays had more registered voters per machine 
and poll worker. In Florida, the same pattern was found, based on the number of Election Day eligible 
voters per machine and per poll worker. Generally speaking, the precincts with the longest wait times 
had the worst average resource allocation. Across the precincts in the 17 counties with wait times 
greater than 30 minutes, there was a 31 percent increase in the number of Election Day eligible voters 
per machine and a 20 percent increase in the number of Election Day eligible voters per poll worker, 
when compared to precincts with delays of 30 minutes or less. 

When considering the differences within counties, there were fewer machines and poll workers per 
Election Day eligible voter in Florida counties with higher percentages of black or Latino registered 
voters. The disparity in resource allocation was considerably stronger in precincts with a higher 
percentage of Latino registered voters. Specifically, in Miami-Dade, Orange, Hillsborough, and 
Broward counties, precincts with large numbers of Latino registered voters received fewer Election 
Day resources.52 Interestingly, statewide, precincts that had more minority registered voters had more 
machines per Election Day eligible voter. This finding suggests that counties with larger populations 
of minority registered voters had, on average, more machines per voter, but within these counties the 
machines were not equitably distributed. 
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florida 17 Counties and five Heavily latino Counties (among studied Counties):  
average resource allocation and Durations of Delay 

average eligible election Day Voters  
Per optical scanner

average eligible election Day Voters  
Per Poll Worker

0-30 Min. Delay 30+ Min. Delay 0-30 Min. Delay 30+ Min. Delay

florida – 17 Counties 943 1,232 132 159

broward 844 1,287 132 185

Miami-Dade 496 575 95 144

Hillsborough 597 1,181 74 122

orange 1,081 1,636 170 254

Palm beach 938 1,049 109 123

Table 6. Average potential voters per machine and poll worker. Average Election Day eligible voters per optical scan unit and per 
poll worker are shown for Florida and the five most heavily Latino counties. 

Drivers of Delays: regression findings

We found that the percentage of minority registered voters in the precincts, the number of Election 
Day eligible voters per machine, and the number of Election Day eligible voters per poll worker were 
associated with longer delays. 

As noted above, when considering trends within Florida counties, precincts with higher percentages of 
black or Latino registered voters tended to have longer lines. This finding for Latino registered voters 
is especially pronounced in the Florida counties that are home to the most Latino registered voters, 
including Broward, Hillsborough, Miami-Dade, and Orange County.53 Additionally, statewide, longer 
delays were associated with a higher percentage of Latino registered voters in a precinct. 

With respect to machines and poll workers, we found statewide that precincts with a higher number of 
Election Day eligible voters per machine or poll worker were more likely to see long lines on Election 
Day. Additionally, an examination of the differences within counties also found that line length 
increased as poll workers had to serve more Election Day eligible voters. 

When taken into consideration separately, both poll workers and machines were significant drivers of 
delay. While our regression model did not find machines to be a driver of delay when considered within 
counties, this is not necessarily a sign that machines are unimportant to understanding long wait times 
in Florida.54 Our measures of poll worker and machine allocation are “highly correlated” – meaning that 
there was overlap between precincts that had both low levels of machine and poll worker allocation.55 
This sort of overlap can contribute toward counterintuitive, or confusing, statistical output.
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In the three studied states, race had a statistically significant relationship with line length and resource 
allocation on Election Day. Because all voters should be able to cast a ballot without excess delay, we 
recommend:

states take major steps to ensure that all polling places have sufficient voting machines and poll 
workers.  

•	 Policymakers	 and	 election	 officials	 should	 identify	 effective	 standards	 for	 the	 allocation	
of resources. There are different ways to set standards. Some states are like Maryland and 
South Carolina in that they allocate resources by setting maximum limits on the number of 
registered voters that can be served by a machine or poll worker. Other allocation standards 
set a maximum acceptable wait time and expect resources to be set to comply with that wait 
time. For example, the presidential commission determined that no voter should generally 
wait longer than 30 minutes. This analysis did not evaluate the strength or weaknesses of either 
approach, but it did demonstrate that there was a greater variation in distribution of machines 
and poll workers in Florida counties (and even among polling locations in the same county), 
which has no standards, than in Maryland and South Carolina, which has some resource 
allocation standards.

•	 Legislators	 must	 provide	 election	 officials	 the	 means,	 including	 financial	 resources,	 to	
responsibly equip polling locations. Election administrators are responsible for ensuring that 
counties have enough voting machines and that those machines are working properly. They 
are also responsible for recruiting and training enough poll workers. To achieve this, they must 
have sufficient resources. Election administration must be appropriately funded. 

states pay special attention to precincts with high numbers of minority voters, which tend to get 
fewer such resources.

•	 Election	 officials	 must	 ensure	 that	 resource	 allocation	 is	 done	 in	 an	 equitable	 and	 non-
discriminatory manner. Great care must be taken to monitor how polling place resources are 
distributed, and to identify and eliminate any disparities in allocation based on race.

•	 Election	officials	should	standardize	the	reporting	practices	for	the	allocation	of	Election	Day	
resources. Good data is essential for appropriate management and allocation of polling place 
resources. Unfortunately, relevant data is not consistently retained or made readily accessible. For 
example, the Maryland State Board of Elections was able to provide data on the number of voting 
machines per precinct, but was unable to provide the number of poll workers per precinct. South 
Carolina was able to provide machine allocation numbers for each precinct, while poll worker 
data could only be obtained county-by-county. In Florida, requested data had to be collected on a 
county-by-county basis. Improvements in election administration should include a requirement 
that data be made available and collected in a standardized fashion through the collaboration 
of state and local election offices. This should also apply to other data that would help election 

 ConClusIon
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officials make resource allocation decisions, such as the time it takes a voter to check in at a 
polling location and how long it takes a voter to cast a ballot.

•	 Election	officials	should	have	a	plan	for	making	last-minute	adjustments	to	accurately	target	and	
serve potential voter turnout on Election Day. Election officials should be able to predict, with 
some degree of accuracy, potential turnout before Election Day and plan resource allocation 
accordingly. In Florida, we were able to calculate how many Election Day eligible voters there 
were based on the number of people who voted early and absentee. Unexpected outcomes and 
glitches will occur, however, even with the best-laid plans, and election officials need the flexibility 
to make last-minute adjustments. 

legislators and election officials enforce existing standards for resource allocation. 

•	 Many	of	the	precincts	with	longer	wait	times	in	this	analysis	were	not	in	compliance	with	their	
state’s standards for resource allocation. Our findings indicate, generally, that precincts with more 
resources per voter had shorter lines.

•	 States	 should	periodically	review	their	 standards	 to	ensure	they	are	appropriate.	States	 should	
enforce existing standards to ensure that all precincts are in compliance. 
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aPPenDIx a: suMMary of fInDIngs froM sTaTeWIDe anD CounTy MoDels

Maryland south Carolina florida

Who Waited longer 
in lines

Latino Blacks Latino

Minorities Had fewer Machines (Blacks & Latinos)
  Machines (Blacks & Latinos)

 Poll Workers (Latinos)
Poll Workers (Latinos)

factors that Drove  
long lines

Number of Machines
 Race of Voter (Black)
 Number of Machines

 Number of Poll Workers

 Number of Machines
 Number of Poll Workers

figure 3. Statewide Regression Findings. Race and resource allocation relationship to line length. 

Variation Within Counties Maryland south Carolina florida

Who Waited longer  
in lines

 Blacks
 Latinos

 Blacks
 Latinos

 Blacks
 Latinos

Minorities Had fewer
Machines (Black & Latino)

Poll Workers (Black & Latino)

factors that Drove  
long lines

 Race of Voter (Black)
 Number of Machines

 Race of Voter (Black)
 Number of Machines

 Number of Poll Workers

  Race of Voter (Latinos  
& Blacks)

 Number of Poll Workers

figure 4. Regression Findings from Models Measuring Variation Within Counties. Race and resource allocation relationship to line length.
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aPPenDIx b: Delay relaTeD fInDIngs froM MarylanD

Maryland DEPENDENT VARIABLE: DELAY (MINUTES) (MEAN=4.0,SD=15.12)

Model 1 Model 2 Model 3

       
Voters/Machine 0.8767 (0.1192) 0.8979 (0.1231)

% Black -0.0502 (0.0536) -0.1034 (0.0532)

% Latino 1.043 (0.4004) 0.6948 (0.3978)

% Other -0.8693 (0.3009) -0.7037 (0.2987)

Fixed Effects No No No

       
Voters/Machine 0.6586 (0.1236) 0.6103 (0.1241)

% Black 0.277 (0.0712) 0.2559 (0.0707)

% Latino 0.103 (0.4024) 0.1809 (0.4055)

% Other 0.4973 (0.3421) 0.3222 (0.3467)

Fixed Effects Yes Yes Yes

regression Coefficients for anne arundel and baltimore Counties: Model 3 with fixed effects

anne arundel 47.24 (6.44)

baltimore County 27.09 (5.9)

Multivariable regression model for Maryland. The model accounts for the number of registered voters per 
machine, as well as the percentage of black, Latino, and other minority voting age citizens in a precinct. 
It also controls for county-specific effects that cannot be explained by resource allocation or race alone. 
Baltimore City was dropped from the model to provide a baseline against which to compare the other 
counties. Similarly, the percentage of white voting age citizens was dropped from the model in order 
to compare other racial groups. The models on the upper row do not include county-level variation, 
whereas the models on the lower row include county-level variation.

*Bolded values are statistically significant.
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aPPenDIx C: Delay relaTeD fInDIngs froM souTH CarolIna

south Carolina DEPENDENT VARIABLE: DELAY (MINUTES) (MEAN=12.71,SD=36.93)

Model 1 Model 2 Model 3

     
Voters/Machine 0.2441 (0.0203) 0.2087 (0.0198)

Voters/Poll Workers 0.2026 (0.0224)   0.2015 (0.0221)

% Black 0.6503 (0.0807) 0.5587 (0.0705)

% Latino -0.1904 (2.3420) -3.357 (2.0340)

% Other   14.7225 (2.0330) 7.4383 (7.5410)

Fixed Effects No No No

     
Voters/Machine 0.1584 (0.0187) 0.1542 (0.0189)

Voters/Poll Workers 0.1427 (0.0210)   0.1452 (0.0218)

% Black 0.2444 (0.0754) 0.2765 (0.0697)

% Latino 5.0178 (2.0963) 3.816 (1.9540)

% Other   3.884 (1.7950) -0.135 (1.7680)

Fixed Effects Yes Yes Yes

regression Coefficients for richland and berkeley Counties: Model 3 with fixed effects

richland 93.98 (7.26)

berkeley 79.94 (8.43)

Multivariable regression model for South Carolina. The model accounts for the number of registered 
voters per machine and per poll worker, as well as the percentage of black, Latino, and other minority 
registered voters in a precinct. It also controls for county-specific effects that cannot be explained by 
resource allocation or race alone. Greenville County was dropped from the model to provide a baseline 
against which to compare the other counties. Similarly, the percentage of white registered voters was 
dropped from the model in order to compare other racial groups. The models on the upper row do not 
include county-level variation, whereas the models on the lower row include county-level variation.
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aPPenDIx D: Delay relaTeD fInDIngs froM florIDa

florida
DEPENDENT: DELAY (MINUTES) (MEAN=52.54,SD=47.91)

Model 1 Model 2 Model 3

     
Voters/Machine 0.0056 (0.0016) 0.016 (0.0017)

Voters/Poll Workers 0.2004 (0.0156)   0.1212 (0.0161)

% Black -0.0591 (0.0368) -0.0046 (0.0348)

% Latino 0.5522 (0.0385) 0.6441 (0.0390)

% Other   0.5462 (0.2660) -0.3607 (2.2560)

Fixed Effects No No No

     
Voters/Machine -0.0024 (0.0019) -0.0013 (0.0019)

Voters/Poll Workers 0.3279 (0.0177)   0.2834 (0.0178)

% Black 0.1368 (0.0358) 0.0949 (0.0332)

% Latino 0.8772 (0.0554) 0.5926 (0.0530)

% Other   1.324 (0.2773) 0.4946 (0.2590)

Fixed Effects Yes Yes Yes

Multivariable regression model for Florida. The model accounts for the number of Election Day eligible 
voters per optical scan unit and poll worker in each precinct; the percentage of black, Latino, and 
other minority registered voters in each precincts; and county-specific effects. Broward County was 
dropped from the model to provide a baseline against which to compare the other counties. Similarly, 
the percentage of white registered voters was dropped from the model in order to compare other racial 
groups. The models on the upper row do not include county-level variation, whereas the models on the 
lower row include county-level variation.
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aPPenDIx e: resourCe alloCaTIon anD raCe fInDIngs froM MarylanD, 
souTH CarolIna, anD florIDa

DEPENDENT VARIABLE: VOTERS PER MACHINE

MD SC FL

 (MEAN=218.56,SD=21.46)  (MEAN=297.47,SD=90.84)  (MEAN=1108.84,SD=621.96)

% Black 0.06 (0.018) 0.05 (0.10) -3.15 (0.45)

% Latino 0.41 (0.119) 7.63 (2.78) -7.47 (0.49)

% Other -0.15 (0.088)  14.32 (2.50)  17.72 (3.05)

Fixed Effects No  No  No

         

% Black 0.04 (0.023) 0.10 (0.10) 1.335 (0.42)

% Latino -0.11 (0.125) 2.62 (2.69) 6.07 (0.66)

% Other 0.29 (0.103)  7.99 (2.35)  17.26 (2.94)

Fixed Effects Yes  Yes Yes  Yes

DEPENDENT VARIABLE: VOTERS PER POLL WORKER

SC FL

  (MEAN=205.48,SD=82.17)  (MEAN=147.87,SD=65.73)

% Black -0.29 (0.09) -0.06 (0.05)

% Latino 7.23 (2.49) 0.18 (0.06)

% Other  17.83 (2.24)  3.71 (0.35)

Fixed Effects  No  No

       

% Black -0.31 (0.09) 0.15 (0.06)

% Latino 2.30 (2.38) 1.08 (0.07)

% Other  15.67 (2.07)  2.66 (0.35)

Fixed Effects  Yes Yes  Yes

Resource Allocation and Race - Multivariable regression models for Maryland, South Carolina, and Florida. 
These models measure the strength of the relationship between resource allocation on Election Day and 
the racial composition of precincts in each state. The percentage of whites, as defined in the section for 
each state, was dropped from the model in order to compare the other racial groups, as defined in the 
section for each state. The models on the upper row do not include county-level variation, whereas the 
models on the lower row include county-level variation.
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aPPenDIx f: Mean anD sTanDarD DeVIaTIon for VarIables InCluDeD In MarylanD, 
souTH CarolIna, anD florIDa analyses

Maryland 

Mean SD

Delay 4.0 15.12

% Black 33.44% 32.96

% Latino 6.94% 9.01

% Other 14.71% 12.61

Registered Voters Per Machine 218.56 21.46

   

South Carolina

Mean SD

Delay 12.72 36.93

% Black 27.20% 26.13

% Latino 1.14% 0.9832

% Other 1.46% 1.1

Registered Voters Per Machine 297.47 90.84

Registered Voters Per Poll Worker 205.48 82.17

   

Florida

Mean SD

Delay 52.54 47.91

% Black 15.48% 21.95

% Latino 16.30% 20.16

% Other 6.41% 3.27

E.D.E.V. Per Machine 1108.84 621.96

E.D.E.V. Per Poll Worker 147.87 65.73
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