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“Left unchecked, as the court does today, gerrymanders like these may irreparably

damage our system of government.” - Justice Elena Kagan.

“Extreme partisan gerrymandering is a real problem for our democracy” - Justice

Brett Kavanaugh

I. Introduction

In majoritarian single member district political systems, representatives are elected

in geographical districts. As population imbalances across districts accrue over time,

new district boundaries need to be drawn. In many countries such as Australia,

Canada, Mexico, and the United Kingdom, maps of political districts are drawn by

non-partisan, independent bodies. In the United States, the drawing of district bound-

aries is delegated to partisan actors, specifically state legislators. Article 1 Section 2

of the U.S. Constitution requires the federal government to undertake a census of

the population and use it as a basis for reapportioning the numbers of districts across

states. The state legislators are then responsible for drawing district boundaries within

states, allowing politicians to redraw political boundaries in order to affect partisan

control over both federal and state legislatures. This paper estimates the impact of

partisan control over the redistricting process on partisan seat shares in Congress.

In recent years, there has been increased concern over whether or not redistricting

leads to gerrymandering, i.e., parties redistrict in order to increase their share of

legislative seats. There exists a substantial body of theoretical work on how self-

interested political parties can optimally redistrict. The fundamental idea is that, in

order to increase their own-party seat share, parties will crack opposition districts

with a narrow majority by adding supporters and pack opposition districts with large

majorities by adding more opponents (Gilligan and Matsusaka, 1999; Shotts, 2001;

Gul and Pesendorfer, 2010). Further theoretical work has argued that packing is

beneficial, but when a party is uncertain about partisan leanings and voter turnout,

cracking is typically suboptimal (Friedman and Holden, 2008). Recent research has

further explored how a party’s choice between packing and cracking is affected by

heterogeneity in the turnout rates both of supporters and of opponents (Bouton et al.,

2023) as well as heterogeneity in the degree of extremity (Kolotilin and Wolitzky,

2023). Though we do look at how the ability of a party to redistrict leads to changes

in racial compositions across districts, our primary focus is on heterogeneity of the

impacts of the ability of a party to unilaterally redistrict over time and across parties.

A large empirical literature primarily in political science tries to test for gerryman-

dering by simulating counterfactual maps subject to legal-or norms-based constraints.

These constraints include requirements that districts be connected and that they be
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compact (Chen, Rodden et al., 2013; Chen and Rodden, 2015; Kenny et al., 2023;

Stephanopoulos and McGhee, 2015). This literature considers counterfactual maps

and computes probabilities of a redistricting outcome at least as partisan as the actual

outcome. Although this work tends to find that in many states, few alternative ways of

drawing districts yield greater imbalance in the relationship between voting behavior

and representation, it is nonetheless possible that maps which confer partisan advan-

tage to one party or another reflect natural geographical boundaries or reflect natural

political communities (McGann et al., 2016; Rodden, 2019). Some of the work on re-

districting, however, suggests that partisan advantage due to asymmetries in clustering

across districts results from the clustering of like-minded individuals (Chen, Rodden

et al., 2013), rather than the intentional design of parties. A large literature has noted

increased political sorting over time (Bishop, 2009; Hopkins, 2017; Kaplan, Spenkuch

and Sullivan, 2022).

Instead of comparing actual maps to counterfactual maps, we estimate the impact

of partisan legal control over the redistricting process on the drawn maps and the re-

sulting seat shares in the House of Representatives. We also evaluate a policy-relevant

question: what is the impact of allowing partisan politicians to redistrict? In an-

swering our question, we provide comprehensive evidence of the prevalence of partisan

gerrymandering over 50 years of American history. We present our estimates by party,

by the size of the state, and by time period. To identify the impact of partisan redis-

tricting, (Stephanopoulos and McGhee, 2015) and (Stephanopoulos, 2017), which have

been heavily used in recent Supreme Court cases, estimate the impact of a political

party having unified control of a state government on the efficiency gap using a two-way

fixed-effects model. We differ from Stephanopoulos (2015) and Stephanopoulos (2017)

in several ways. Most importantly, we demonstrate that the two-way fixed-effects esti-

mates are upwards-biased due to a growing influence of partisan legal control over seat

shares. Furthermore, we accurately measure legal partisan control over redistricting,

as opposed to using the proxy of unified control over the state government.

More recently, Jeong and Shenoy (2024) estimates the impact of marginal legislative

control over the lower house of a state legislature on subsequent seat shares. However,

they use a seat share RD, which we show in Appendix E suffers from endogeneity issues.

Consistent with our estimates, they find temporary effects of partisan control on seat

shares; however we find persistent effects lasting at least until the next redistricting

cycle. Additionally, they do not break down effects separately by time period and their

method is unable to differentiate effects across political parties. This is critical since

we only find effects of Republican legal control overall. We find effects of Democratic

legal control only in large states. Additionally, we find these effects only in the past

two decades.
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We first develop a measure of the amount of redistricting as the fraction of a state

that undergoes district changes. We empirically demonstrate that nearly all redistrict-

ing takes place once a decade, carried out by the legislatures in power during years

that end in 1. We then estimate the impact of the ability of the Democratic or Re-

publican party to pass a redistricting bill without votes from the opposition party on

the fraction of Republican seats in Congress in subsequent elections.

We evaluate our effects using three different approaches and obtain highly consistent

estimates. First, we employ a panel model, controlling for year and state-decade

effects. We find a statistically significant positive impact of 4.8 percentage points

resulting from Republican legal control on the Republican seat share in Congress

during the subsequent election. This effect increases to 9.1 percentage points when

restricted to the past two decades. While the average effect across the next three

federal elections is positive, it does not reach statistical significance in the full five-

decade sample. However, this effect grows to 8.3 percentage points and becomes

statistically significant at conventional levels when our analysis is confined to the past

two decades. In contrast, we do not find statistically significant effects or magnitudes

as substantial in the case of Democratic control, except for large state delegations

within the confines of the past two decades. Our estimations regarding the influence

of Republican control over redistricting remain notably consistent in the past two

decades, irrespective of the size of the state delegation.

We validate these results using a better identified but more local and less statis-

tically powerful difference-in-discontinuities estimate in the vote share for governor.

Improving upon work done by Folke (2014); Kirkland, Phillips et al. (2018); Kirk-

land and Phillips (2020); we also develop a novel simulation-based binned matching

(SBBM) estimator where we estimate the shock structure of state legislative elections

and then simulate probabilities of legal control to form well matched treatment and

control groups for legal control over redistricting. We then estimate treatment effects

using a propensity score type design. This estimator provides better and more explicit

matching between state-decades with legal control and those without yet retains more

statistical power than the gubernatorial RD estimator. We feel that this method will

have interest well beyond the scope of our paper and is an important contribution of

the paper.

We also investigate reasons behind the observed differences between parties’ redis-

tricting behavior. We consider two common explanations: (1.) Republicans have been

undoing solid control by Democrats as part of the process of political realignment and

(2.) Democrats have pursued the creation of majority-minority districts when they

have had legal control in lieu of maximizing seat shares. We find that neither of these

explanations can completely account for the observed differences. In recent work, (Sa-
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bet and Yuchtman, 2023) show that Democrats packed Latino voters into districts

when they had control over the redistricting process in 1990. This came after the

1986 Immigration Reform and Control Act, which provided a pathway to citizenship

for existing undocumented immigrants. In particular, they show that in states with

Democratic control of redistricting, Democrats put Latinos into oddly shaped districts

in order to create minority representation. This suggests that a political party’s ob-

jective may be something other than increasing their number of seats in Congress.

Instead, they may seek to increase minority representation. Of course, court chal-

lenges and randomness in turnout may mute the impact of redistricting and thus its

benefits (Owen and Grofman, 1988; Sabouni and Shelton, 2022). Similar to (Sabet

and Yuchtman, 2023), we do find that Democrat legal control leads to an increase in

majority-minority districts and minority legislators. However, this occurs to a greater

degree in large states where Democratic and Republican legal control have similar im-

pacts. We thus show that neither preferences for ethnic representation nor the legality

of packing minorities into districts explain the recent average partisan gap in the effect

of partisan legal control.

Our estimates do indicate that approximately 25% of the difference can be attributed

to variations in delegation sizes between states with Republican and Democratic con-

trol over redistricting. The remaining is explained by differences in effects of partisan

control across the two parties, mainly in smaller states.

Overall, rough calculations suggest that partisan redistricting contributed to less

than 10% of the seat disparity between Republicans and Democrats in the House

during each of the 1970s, 1980s, 1990s, and 2000s. However, these calculations also

indicate that it could explain 54% of the gap in the 2010s, mainly driven but high

impacts of partisan control in recent years combined a near absence of partisan legal

control in large Democratic states.

In the next section, we discuss important institutional features of the U.S. redis-

tricting process. In section III, we describe our empirical methods. In section IV,

we give an overview of the data we use for our estimation. In section V, we present

our main results. In section VI, we provide evidence on the mechanisms that explain

the differences in behavior across the Democratic and Republican parties. In section

VII, we perform an exercise in which we compute aggregate impacts of the rights to

redistrict upon the partisan balance in Congress. Finally, in section VIII, we conclude.

II. Institutional Background

The process of redrawing districts happens in two phases. In the first phase, known

as reapportionment, the U.S. Congress uses data from the decennial Population Census
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to assign each state a specific number of seats in the House of Representatives. This as-

signment is completed by January 25th of the year following the Census. Though there

are multiple possible methods to apportion seats, Congress uses the Huntington-Hill

method which minimizes deviations in numbers of representatives per person across

states.

After reapportionment occurs, the federal government has historically given individ-

ual states wide latitude to divise district boundaries as they see fit. Overall, reap-

portionment results in relative balance of the number of House representatives across

states. However, there were few rules guiding the balance of representatives within

states until the 1960s. Before then, states often created districts with a high degree

of population imbalance. However, in a sequence of rulings (Baker v. Carr (1962),

Wesberry v. Sanders (1964)), the U.S. Supreme Court mandated the principle of “one

person, one vote” in representation.

In recent years, the Supreme Court has further ruled that as long as districts are

sufficiently compact, redistricting in order to create majority-minority Congressional

districts is legal but other racially-based reasons are not legal (Thornburg v. Gingles,

1986; Shawn v. Reno, 1993; Miller v. Johnson, 1995). In 2019, the Supreme Court

decided in Rucho v. Common Cause that the Supreme Court did not have the au-

thority to intervene in order to limit redistricting on partisan grounds. However, court

battles are ongoing at the state level over whether partisan gerrymandering violates

state constitutions. We discuss institutional details concerning redistricting in greater

detail in Appendix C.

We now move from a general discussion of federal law concerning redistricting to

state law and how it impacts the construction of our treatment variable. Our primary

treatment variable, legal control by a political party over redistricting, is assessed at

the state-decade level. This leads to estimation strategies that compare state-decades.

Treatment status depends upon (1.) the size of a state, (2.) state law, and (3.) the

partisan composition of government. Not all states provide useful variation for our

analysis. Seven states did not redistrict federal Congressional boundaries through

most of our sample period because they only had one federal representative: Alaska,

Delaware, Montana, North Dakota, South Dakota, Vermont and Wyoming. We drop

single district state-decades from our main analysis. We also drop Nebraska because

since 1934, Nebraska has not allowed political parties to operate at the state level.

Thus, it is difficult to tell whether or not Democrats or Republicans have control over

legislative bodies and thus whether one party has legal control over the redistricting

process.

Over the fifty years covered by our dataset, 11 states have employed commissions for
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redistricting purposes, either to directly formulate and implement plans or to provide

advisory input. Independent Commissions have the force of law to implement the maps

they draw. We code these state-decades as not having legal control by either party

even if the state has a trifecta at the time of redistricting. The other commissions

are advisory commissions, which draft or provide input on maps where the legislature

is ultimately responsible for passing a redistricting bill. We code these state-decades

according to the legal requirement for passing a redistricting bill in the state-decade.

We consider alternative codings in one of our robustness tables which we discuss in

Section V. We provide more detail about our coding in Appendix D.

In Figure 1, we color code states by decade with blue for Democratic control, red for

Republican control, and gray if neither party had control under our baseline definition

of legal control. We consider the laws in a given state that outline which bodies will

draft and pass a redistricting plan as well as the political affiliation of those bodies1.

Figure 1. : Treatment Definition by Decade

Alabama Alabama Alabama

Arkansas Arkansas Arkansas
California California

Florida Florida Florida
Georgia Georgia Georgia Georgia

Illinois

Kentucky Kentucky
Louisiana

Maryland Maryland Maryland Maryland Maryland
Massachusetts Massachusetts

Mississippi Mississippi Mississippi Mississippi
Missouri

Nevada

New Jersey
New Mexico New Mexico New Mexico

North Carolina North Carolina North Carolina North Carolina

Oklahoma Oklahoma Oklahoma

Rhode Island Rhode Island Rhode Island
South Carolina South Carolina

Tennessee
Texas Texas

Virginia

West Virginia West Virginia West Virginia West Virginia

Alabama

Arizona

Colorado

Florida Florida
Georgia

Indiana Indiana Indiana
Iowa Iowa

Kansas Kansas

Michigan Michigan

New Hampshire New Hampshire
New Jersey

New York
North Carolina

Ohio Ohio
Oklahoma

Pennsylvania Pennsylvania Pennsylvania

South Carolina

Tennessee
Texas

Utah Utah Utah

Virginia
Washington

Wisconsin

Alabama

Arizona Arizona
Arkansas Arkansas

California California
Colorado Colorado Colorado Colorado

Connecticut Connecticut Connecticut Connecticut Connecticut

Idaho Idaho Idaho
Illinois Illinois Illinois Illinois

Indiana Indiana
Iowa Iowa Iowa

Kansas Kansas Kansas
Kentucky Kentucky Kentucky

Louisiana Louisiana Louisiana Louisiana
Maine Maine Maine Maine Maine

Massachusetts Massachusetts Massachusetts
Michigan Michigan Michigan
Minnesota Minnesota Minnesota Minnesota Minnesota

Mississippi
Missouri Missouri Missouri Missouri

Nevada Nevada Nevada
New Hampshire New Hampshire New Hampshire

New Mexico New Mexico
New York New York New York New York

Ohio Ohio Ohio
Oklahoma

Oregon Oregon Oregon Oregon Oregon
Pennsylvania Pennsylvania

Rhode Island Rhode Island
South Carolina South Carolina

South Dakota
Tennessee Tennessee Tennessee

Texas Texas
Utah Utah

Virginia Virginia Virginia
Washington
West Virginia
Wisconsin Wisconsin Wisconsin Wisconsin

Alaska Alaska Alaska Alaska Alaska
Arizona Arizona

California

Delaware Delaware Delaware Delaware Delaware

Hawaii Hawaii Hawaii Hawaii Hawaii
Idaho Idaho

Montana Montana Montana Montana Montana
Nevada

New Jersey New Jersey New Jersey

North Dakota North Dakota North Dakota North Dakota North Dakota

South Dakota South Dakota South Dakota South Dakota

Vermont Vermont Vermont Vermont Vermont

Washington Washington Washington

Wyoming Wyoming Wyoming Wyoming Wyoming

1972 1982 1992 2002 2012

Democratic Control Republican Control No political control Ineligible

Note: This figure displays the main treatment variables: Democratic legal control and Republican legal
control by decade. Democratic legal control in a decade is denoted by a blue circle next to the state name in
the column for the decade. Republican legal control in a decade is denoted by a red square next to the state
name in the column for the decade. When neither party has legal control either because the government is
divided or because district boundaries are drawn by a commission, the diamond next to a state in a
decade’s column is gray. States labeled with an x have a single representative, they are ineligible and
excluded from our sample.

1The details of the laws and how they vary by states over time are explained in greater detail in the Data Appendix.
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For a political party to have legal control of redistricting, that party needs to be

able to pass a redistricting plan without a single vote from another party. Therefore,

in most states that do not utilize an independent commission, a party needs majority

control over both chambers plus the governor’s office (a trifecta), in order to wield

legal control. We code neither party as having control if the government was divided

and required approval by all chambers plus the governor, if the legislature was divided

and only the legislature was required to pass a redistricting bill, or if redistricting was

delegated to an independent commission. In the 1970s through 1990s, the Democrats

had a much higher share of states with legal control. However, in the 2000s, control was

largely balanced across parties and in the 2010s, the Republicans maintained partisan

control in a substantially higher fraction of states.

III. Empirical Methods

In this section, we discuss the empirical methods that we will use to estimate our

main effects. We present three main estimation methods. The first of these methods

uses variation across state-decades in legal control over redistricting, controlling for

year effects. This strategy estimates an average effect for all states under a parallel

trends assumption between the states with one-party legal control over redistricting

and those without legal control by a party. The second approach uses a regression

discontinuity estimator in the vote share of the governor given unified legislative control

in redistricting years. This identifies the impact of legal control due to unification

of an already unified legislature with the governor. The identification is better for

the gubernatorial RD but (1.) the estimate is more specific and (2.) the power is

substantially reduced. The third strategy uses the simulation-based binned matching

(SBBM) estimator where we first estimate the shock structure of partisan vote shares

for state legislative districts, then use the estimated shocks to simulate the probability

of unified control, and finally estimate a propensity-score-type matching estimator to

estimate the impact of legal control due to marginal unification of the legislature. This

last method makes less strong identifying assumptions than the dynamic panel model

but has greater power than the gubernatorial RD.

A. StateXDecade and Year Effects Estimation

In our first specification, we regress an electoral outcome variable, Os,d,y, on measures

of partisan legal control conditional upon stateXdecade (γs,d) and year (δd,y) fixed

effects. In our notation, a year within the dataset is identified by two components: d,

representing the decade, and y, the year’s final digit within that decade. For example,

if d = 3 and y = 2, the observation corresponds to the year 1992, categorized as the

third decade and the year ending in 2 within that decade.
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Our main electoral outcome variable is the Republican House of Representatives seat

share; hrelowever, we also estimate effects upon the fraction of state land area which

switches districts as a result of redistricting, the similar fraction of people switching

districts, the minority share of the House delegation from a state in a given Congress,

the fraction of minorities who changed districts due to redistricting in a decade, and

the differential fraction of wasted votes (the efficiency gap). We index outcomes by

the year in which the Congress is elected.

We separately define treatments by political party, DemControls,d andRepControls,d.

Each are dummy variables which take on a value of 1 if (1.) the respective party has

the legal ability to pass a redistricting bill solely relying upon votes from their party

in that state-decade and (2.) the election occurs after the time normally alotted for

redistricting within the decade. We note that we use an unconventional notion of

decade. For us, decades begin in years ending in 8 and continue through years ending

in 6. For example, the ”1990s” include the elections in 1988, 1990, 1992, 1994 and

1996. Table 1 shows the structure of our decades. Decade 3 consists of decade=3 and

year=8 (1988), year=0 (1990), year=2 (1992), year=4 (1994), and year=6 (1996). For

a given decade, DemControls,d takes on a value of 0 in years ending in 8 or 0 and takes

on a value of 1 in years 2, 4, and 6 if Democrats had legal control over redistricting in

that state-decade. If Democrats did not have legal control in that state-decade, then

DemControls,d takes on a value of zero for all years in that decade. RepControls,d

is analogously defined. Neither party controls redistricting if different parties control

the two chambers of the state legislature, the governor is from a different party from a

unified legislature and redistricting bills require a gubernatorial signature, or maps are

drawn by a commission with the legal authority to implement maps they draw. This

means that we assess legal control based upon the commission status, the partisan

composition of both state legislative chambers, and typically the party of the governor

in order to determine our legal control variables2.

The identifying assumption we make in this model is that seat shares would have

evolved within a decade in states with legal control similarly to states without legal

control. Our specification is outlined as follow:

Os,d,y = α + βDy DemControls,d + βRy RepControls,d + γs,d + δd,y + εs,d,y

for y = {8, 0, 2, 4, 6} and d = {1, 2, 3, 4, 5}

where y 6= 0 for βDy and βRy

(1)

2The main treatment variables (legal control variables) are determined by the partisanship of governments in
January of years ending in 1, our main outcome variables (seat shares) are determined in even years (i.e. election
years). We make this distinction due to the fact that the majority of redistricting plans are passed in years that end
in 1.
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Table 1—: Decade Structure and Treatment Timing

Prior Map New Map

d = In Use Implemented

1 1968 1970 1972 1974 1976

2 1978 1980 1982 1984 1986

3 1988 1990 1992 1994 1996

4 1998 2000 2002 2004 2006

5 2008 2010 2012 2014 2016

y = 8 0 2 4 6

Pre-period Post-period

Note: Decades, d, are listed in columns, and the last
digit of the year, y, are listed in rows. These correspond
to subscripts throughout the remainder of the paper.
When d = 1 and y = 8, this corresponds to observations
from 1968.

The coefficients of interest, β, represent legal control treatments interacted with

year-within-decade dummies. The dummy for election years ending in 0 is excluded,

allowing the remaining interacted year-within-decade dummies to fully capture dy-

namics across the decade. This exclusion implies that all β coefficients are normalized

relative to the baseline year just before redistricting, years ending in 0, similar to an

event study.

With this definition of decade, we estimate three lagged effects of redistricting and

two leads before redistricting happens. Given that we are normalizing our coefficients

relative to the last election before redistricting (that which occurs in years ending in

0), we end up with one pre-trend (β8) and three ex-post dynamic effects (β2, β4, β6) of

redistricting. Using a definition of decade as beginning in years ending in 8 allows us

to estimate a pre-trend. We report the dynamic effects, and average effects according

to equation 2.

βRavg =
βR2 + βR4 + βR6

3

βDavg =
βD2 + βD4 + βD6

3

(2)

This first research design relies on the existence of redistricting variation within a

decade. Given that redistricting occurs every 10 years, decades structured to start in

years ending in 2 and end in years ending in 0 would leave no identifying variation.
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Table 1 outlines the redistricting timing we impose. Our structure relies on 2 pre-period

elections and 3 post-period elections. District boundaries are expected to change

between congressional elections from years ending in 0 and those ending in 2. This

setup is naturally suited for a difference-in-difference analysis, comparing states where

a political party can unilaterally pass a redistricting bill (treated states) to states that

require bipartisan agreement (control states). In this setup both treatment and control

states are expected to redistrict, however, treatment states can redistrict without the

approval of the opposing political party. A state may redistrict at other points in

time; however, we show in Appendix Figure A.1 that the vast majority of redistricting

occurs as expected. Nonetheless, our estimates should be interpreted as an intention

to treat specification.

Finally, we cluster all of our results by state-decade. We do this for two reasons.

First, our data is highly heteroskedastic. Variances in state delegation shares are

substantially higher in smaller states for mechanical reasons. However, since dele-

gation sizes do not change much over time, errors are only heteroskedastic within a

state. Second, clustering at the state-decade level accounts for serial correlation within

states over a decade. We do not cluster at the state level because substantial changes

have occurred over our sample and given our limited cluster size, we opted for state-

decade clustering; nonetheless, clustering at the state level decreases our standard

errors slightly 3.

B. Gubernatorial Difference-in-Discontinuities Estimator

In a second specification, we estimate a difference in discontinuities model in the

gubernatorial vote share. We limit our sample to states with (1.) a unified legislature

which also (2.) require a redistricting bill to pass with a gubernatorial signature. In

this sample, a narrow electoral victory for a governor of the majority party confers

legal control, whereas a narrow loss denies it. The running variable for the regression

discontinuity is the top-two party gubernatorial vote share for the party with unified

control in both chambers of the state legislature. The vote share running variable is

for the election which determines the party of the governor in years ending in 14.

To match our other specifications, we estimate impacts on the average outcomes

in years ending in 2, 4 or 6 (our treatment effect), and years ending in 8 (our pre-

period placebo). This results in coefficients that are once again relative to a base

year just before redistricting (years ending in 0). Thus we estimate the difference

in vote share outcomes relative to years ending in zero of legal control relative to

3Estimates with clustering by state as opposed to state-decade are available from the authors upon request.
4In states with elections in even years, this means legislators elected in years ending in 0 or 8; In states with elections

in odd years, this means legislators elected in years ending in 1 or 9. Either way, the election is the one ending in 2.
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no partisan control due to small difference in the gubernatorial vote share. Using

two regressions, we estimate separate treatment effects for unified Republican and

Democratic legislatures. We use a local linear regression with a triangular kernel. Our

sample size shrinks when estimating a gubernatorial regression discontinuity because

we restrict to states which require unified control to pass a redistricting bill, do not

pool Democrat and Republican effects, and because we further restrict state-decades

based upon bandwidth. Our estimation equation is given by:

Os,d,y = I [y = 8]
[
α + βPreGovwin

P
s,d + flose(V S

P
d ) + fwin(V SPd ) ∗GovwinPs,d

]
+I [y = 2, 4, 6]

[
α + βTreatGovwin

P
s,d + flose(V S

P
d ) + fwin(V SPd ) ∗GovwinPs,d

]
+α + βBaseGovwin

P
s,d + flose(V S

P
d ) + fwin(V SPd ) ∗GovwinPs,d + εs,d,y

for y = {8, 0, 2, 4, 6} and d = {1, 2, 3, 4, 5}

(3)

where I[y = k] is an indicator variable that equals 1 if the final digit of the year

in the seat share observation is k, and 0 otherwise. V SPd is the vote share for the

governor belonging to the political party P of a unified legislature, who is in power for

redistricting in decade d. Specifically, we use two separate regressions; one where P

denotes unified Republican legislatures and another where P denotes unified Demo-

cratic legislatures. We do not interact with a year zero dummy variable because we

estimate a difference-in-discontinuities with a base year of election years ending in

zero. We report βTreat and βPre from two separate regressions, which are comparable

to the average effects and pre-trends we report from Equation 1.

C. Simulation-Based Binned Matching (SBBM) Estimator

Our final method estimates the impact of legal control by comparing state-decades

with and without legal control restricted to states with a similar probability of partisan

legal control. It is similar in spirit to a differences-in-differences propensity score esti-

mation strategy in that we compare treated state-decades with control state-decades

controlling for the probability of treatment. This strategy is less powered than the

panel estimator but the matching between treatment and control is superior. Simi-

larly, it is more powered than the regression discontinuity estimator and estimates a

less local parameter. We believe that it has wider applicability in estimating the effects

of legislative majorities. The difficulty in the estimation is computing the probability

of treatment.

In order to compare differences across state-decades in legal control due to random

vote share shocks, we first estimate the shock structure for state legislative districts.

We do this by estimating a random effects model using maximum likelihood where we
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regress the Democratic two-party vote share in a district on a state-decade random

effect, year fixed-effect and an idiosyncratic error term. Under the assumption of

normality, we estimate both the variance of the state-decade shock as well as the

variance of the idiosyncratic shock. We thus run the following regression:

V Ss,d,c,j,y = ηs,d + λy + εs,d,c,j,y(4)

where V Ss,d,c,j,y is the two-way Democratic vote share for district j in chamber c and

year y in decade d in state s, ηs,d is an i.i.d. stateXdecade specific shock to all districts

across both chambers of a legislature within a state, λy is a year fixed effect and εs,d,c,j,y

is an i.i.d. shock that is idiosyncratic to a state legislative district at a point in time5.

Implicitly, we assume that the distribution of state-decade shocks is identical across

states and over time and we assume that the distribution of idiosyncratic shocks is

identical across districts both within and across states as well as over time. We estimate

the variances by pooling all legislative and gubernatorial elections over the full sample

that lead to a legislator or governor being in power in the year prior to the federal

elections in years ending in 2. We treat votes for governor as just another district6. We

pool across states and decades in order to increase statistical power of our estimation.

Once we obtain the variances σ2
η and σ2

ε , we simulate the probability of legislative

control by the Democrats and by the Republicans for each state-decade maintain-

ing the normality assumption7. We simultaneously but independently draw a set of

idiosyncratic shocks: one for each chamber x district, one for the governor and one

aggregate state-decade shock for each state-decade.

The presence of multi-member districts in 10 states complicates this calculation8. To

include these districts, we calculate placebo vote shares for every candidate in a district.

When drawing shocks, a positive shocks represent positive shocks to the Democratic

two-party vote share. Thus, we add shocks to a Democratic candidate’s vote share

and subtract the shock from Republican candidates. We then rank candidates by the

placebo vote share received and determine the number of representatives from each

party in each state’s legislative chamber and the governor’s political party. If a district

has one representative, the candidate with the highest placebo vote share wins; if there

are two representatives, the parties of the top two candidates based on placebo vote

5In our vote shock estimation we exclude uncontested districts.
6We compared the estimated shock structure for shocks for governor and it was very similar to the shock structure

for individual congressional district
7We present histograms of the error terms to validate our parametric use of the normal distribution. These figures

can be seen in Appendix Figure A.2. We have also run simulations using the non-parametric distribution of shocks.
Results are similar but slightly noisier due to the discrete nature of the shock structure. We discuss this in greater
detail in Section V.

8Louisiana is excluded due to its unique jungle primary system.
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shares win. In other words, we simulate:

V̂ Ss,d,c,j,p,i = V Ss,d,c,j,p + ηs,d,i + εs,d,c,j,p,i(5)

where V Ss,d,c,j,p is the actual vote share candidate p received, ηs,d,i and εs,d,c,j,i are

the simulated shocks in the ith simulation for the state-decade and V̂ Ss,d,c,j,p,i is the

simulated vote share for the candidate9. We then determine the majority party in each

chamber and the governor, and calculate the fraction of time the simulation results

in legal control for Republicans, for Democrats, and when no party has legal control.

For each state-decade we compute 10,000 simulations. We thus simulate the ex-ante

probability of legal control for the Democrats and the ex-ante probability of legal

control for the Republicans for each state-decade.

We then perform our estimations jointly using the sample of state-decades with

between at 20% and an 80% probability of Republican or Democratic legal control.

We run a bin-matching regression where we regress the two-party seat share on two

treatment variables, Republican and Democratic partisan legal control, controlling for

decade X 10 percent probability bins for each political party. Within each decade x

probability bin, there does exist overlap in terms of treatment and control10. However,

there is almost no overlap across the Democratic-control and Republican-control state-

decades. A state-decade with even a moderate probability of Democratic control is

one that likely has a low probability of Republican control. We thus estimate:

Os,d,y = α + δDDemControls,d + δRRepControls,d

+ I[y = 2, 4, 6]
[
µ+ βDDemControls,d + βRRepControls,d

]
+ I[y = 8]

[
ν + ηDDemControls,d + ηRRepControls,d

]
+ γDd,p + γRd,p + εs,d,y

for y = {8, 0, 2, 4, 6} and d = {1, 2, 3, 4, 5}

(6)

where γDd,p and γRd,p represent fixed effects for Democratic and Republican party

control with probability bin p respectively during decade d. Following Equation 3’s

9For example, in 2010 District 1 in The Ohio House of Representatives had a Republican and Democratic candidate
receiving 52.6% and 47.4% of the vote respectively. To calculate placebo vote shares, we take 1 draw from N(0, σ2

η) and

apply this to only District 1 in OH. We would also take one draw from N(0, σ2
ε ) and apply this to all state elections in

Ohio during the 2010 redistricting cycle. If we drew +5% for the first shock and -1% for the second, this would mean
that there was an idiosyncratic 5% Democratic vote shock specific to District 1 in Ohio in 2010, and there was a 1%
Republican vote shock specific to all Ohio state elections during the 2010 redistricting cycle. The placebo vote shares
for the Republican candidate would thus be 48.6% (52.6% - 5% + 1%) and 51.4% for the Democratic candidate (48.6%
+ 5% - 1%). The simulated OH District 1 would be Democratic in this case. This process is repeated for all 33 Senate
districts in 2010, 99 House districts in 2010, and the 2010 governor election in Ohio.

10This is not true when the probability of control is less than 20% or greater than 80%.
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notation, I[y = k] is an indicator variable for the year’s final digit. The coefficients

βD and βR are comparable to our other estimates of average effects, and ηD and ηR

are comparable to our other pre-trend estimates. We cluster our standard errors at

the state-decade level11.

Our approach borrows from Kirkland, Phillips et al. (2018) and Kirkland and Phillips

(2020). However, we differ in a number of respects. First, we use normally-distributed

shocks rather than uniform distribution shocks. Second, we validate that vote shocks,

in fact, are normally distributed. Third, we estimate our shock structure empirically

using a random effects model (estimated using Maximum Likelihood) rather than

imposing a uniform [0,20] shock structure. Fourth, we base our computations of prob-

abilities on both statewide shocks and idiosyncratic district shocks whereas (Kirkland,

Phillips et al. (2018); Kirkland and Phillips (2020)) assume all shocks are aggregate.

This last difference is particularly important as assuming only aggregate shocks attenu-

ates the probability of unified government towards 50%. This increases the sample size

but also leads to comparisons between state-decades that are systemically different.

D. Summary

The challenge when estimating the impact of legal control on the partisan balance of

Congress is that voter preferences are related to both the composition of a state’s gov-

ernment (treatment assignment) and to the congressional representation (outcome).

For example, preference changes may be a function of demographic changes or a re-

sponse to policies. This means that the naive regression is susceptible to omitted

variable bias. In our panel estimation with state-decade fixed effects, the implicit

parallel trends assumption means we assume that trends within decades in voter pref-

erences are the same in treatment and in control states. Here, we utilize treatment

leads to justify this specification. Even with leads, there is still some concern that

our parallel trends assumption is not satisfied. We thus introduce the gubernatorial

difference-in-discontinuity estimator. This estimator relies on quasi-random variation

in close governor elections and has limited omitted variable bias concern, the tradeoff

being a substantial loss in power and in addition limitation to a local parameter near

the cutoff. Finally, the SBBM estimator is similar to the baseline estimate, but the

match between treatment and control units is much improved. In this specification, we

compare state-decades with similar probabilities of legal control but different realiza-

tions of actual legal control. Assuming parallel trends within groups of state-decades

with between a 60% and a 70% probability of Democratic legal control is less stringent

11Since our SBBM estimator contains generated regressors, probability bins for Democratic control, and probability
bins for Republican control, we could bootstrap our estimates in two steps. First, bootstrap the probabilities, and
second, given the bootstrapped probabilities, block bootstrap our two-way fixed effects estimates at the state-decade
level. Block bootstrapping in the second stage at the state-decade level is consistent with clustering at the state-decade
level in the fixed effects and gubernatorial regression discontinuity estimators.
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than assuming parallel trends within state-decades unconditionally.

IV. Data

A. Seat Shares and Vote Shares

Our main dependent variable is the Republican seat share of a state’s delegation in

a given Congress12. We collect this data from Congressional Quarterly at the State-

Congress level. We additionally collect from Congressional Quarterly the stateXyear

level Republican two-party vote share for the House of Representatives for use as a

control variable in a robustness check.

B. Legal Control and Unified Control

Our main independent variable is legal control by a party over redistricting. This

variable is constructed using a combination of laws and election outcomes. We obtain

data on partisan control of each chamber in the state legislature as well as the gover-

norship from Klarner et al. (2013) back to 1968. This data is available through 2011.

From 2012 onward we collect state partisan control data from the National Conference

of State Legislatures’ legislative partisan composition tables. Using these two sources,

we have a balanced panel of states from 1968 through 2016.

In order to determine whether a party controls the redistricting process in each state-

decade, we collect data on how redistricting is conducted. For each state, we collect

the state’s statutory and constitutional rules for the redistricting process, including

any changes to the rules over time. We code each state-decade as one of (1.) Single

district state, (2.) Legislature + Governor state, (3.) Legislature only state, or (4.)

Commission. If the state has a commission, we furthermore classify it as an advisory

commission if it merely provides a recommendation to the legislature or a statutory

commission if it has legal authority to pass a redistricting plan. We classify each com-

mission as partisan or non-partisan depending upon whether a majority of commission

members can be appointed in a partisan manner. In our main specification, we treat

all non-advisory commissions types as redistricting in a non-partisan manner since all

non-advisory commissions are also appointed in a bipartisan manner. If a commission

is merely advisory, we code legal control based upon partisan control over the state

legislative chambers and the governor’s office. We do additionally perform robustness

checks for alternative translations of commission codings into treatment status.

From 2000 onward, data on redistricting law comes from Doug Spencer’s website13.

12We could alternatively use the Republican two-party seat share; however, this only impacts our estimating sample
in 3 instances from 1968-2016.

13Originally, this website was created and maintained by Justin Levitt
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For the pre-2000 period, we employed a team of undergraduates to collect documents

from individual state legislatures and from the National Conference of State Legisla-

tures. We present and document our main treatment variable in the Data Appendix.

As a robustness check, we also use the data on legal control from Friedman and

Holden (2009). This data goes from 1969 through 2004. It was assembled by Friedman

and Holden based upon prior work by Cox and Katz (ICPSR 6311) and has been

updated based upon subsequent work by Gary Jacobson 14.

C. Other Data

We also estimate the impact of legal control over redistricting on the non-White

share of the state’s delegation. We compute the minority share of a state’s delegation

from lists of all current and historical minority legislators maintained by the House

of Representatives on its website. We similarly estimate the impact of legal control

on the racial composition of a district. To do this, we merge in data from the 1990,

2000, and 2010 population censuses conducted by the Department of the Census at

the census block level. We also estimate the impact of legal control on wasted votes.

For the purposes of comparability across districts within a state as well as across

states at a point in time, we look at voting outcomes for president. James Snyder

graciously provided us with historical district-level vote shares for president Hirano

and Snyder Jr (2019). Finally, as a robustness check, we define legal control as present

when the legislature is unified and has a veto-proof majority even when the governor

is of the opposite party. We get the thresholds for legislative vetoes from Ballotpedia:

https://ballotpedia.org/Veto overrides in state legislatures.

V. Main Results

In this section, we present our main results. We begin by documenting (1.) that

districts almost exclusively change boundaries between federal elections happening in

years ending in 0 and those happening in years ending in 2 and (2.) that substan-

tially more redistricting occurs when the Republican party has legal control over the

redistricting process. We then show our estimates of the effects of legal control on a

state delegation’s partisan seat share using our three estimation methods. We also

show that our estimates are robust to a number of alternative estimation strategies

and data set choices as well as a placebo exercise.

14Richard Holden graciously provided us with the data
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A. Measuring the Extent of Redistricting

We first quantitatively measure the extent of redistricting in a state-decade. We

use ARC-GIS to geocode every congressional map from every state for every Congress

between 1968 and 2018. We compute the geographical overlap between each pre-

existing Congressional district within a state and each new district. For each pre-

existing district, we assign to it a unique new district with which it has maximum

geographical overlap. We then sum over all pre-existing districts and compute the

fraction of overlap as a share of all land. We thus compute:

(7)
N∑
i=1

maxj(i)

(
|DA

j(i) ∩DB
i |
)

|DTotal|

where N is the number of districts before redistricting, |DA
j(i) ∩DB

i | is the land area

in square miles of the intersection between the jth district after redistricting and the

ith before redistricting, and |DTotal| is the square mileage of the state.

Thus, we compute the change in land area in every district and compute the fraction

of land changing districts as a fraction of total land in the state15. Appendix Figure

A.1 shows a bar graph with the fraction of states changing from between 0% and 10%

of land up until 40% to 50% of land respectively. We show separate bar graphs for

congresses elected in years ending in 2 and for congresses elected in years not ending

in 2. Moreover, we do this for both the full sample as well as the more recent sample

incorporating only the past two decades. Both over the full sample and in the recent

sample, we see evidence of redistricting in almost all state-decades. Almost all states

do redistrict and almost all do it between elections in years ending in 0 and elections

in years ending in 2. For elections ending in 2, approximately 30% shift between 1%

and 10% of their land across districts; approximately 25% shift between 10% and 20%

of their land; well over 90% of state-decades shift less than 40% of their land and all

shift less than 50% of their land. By contrast, in other years, almost 100% of states

have no change in district boundaries relative to the election two years prior. These

patterns hold even in the past two decades when there have been more delays due to

legal challenges to redistricting.

We then ask whether a higher fraction of land is redistricted when the potential

redistricting government is unified16. We follow our main specification in Equation

15We compute this measure based upon land area rather than population since census tracts, which are population-
based, were only introduced across the entirety of the United States for the 1990 census.

16In this case and in this case only, we measure legal control by the contemporaneous composition of the state
legislature rather than by the composition of the state legsislature in power in the year prior to years ending in two.
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1 and regress our measure of the extent of redistricting on our two partisan legal

control variables, stateXdecade fixed effects, and year fixed effects. We show our

results in Table 2. Column 1, the full five-decade sample, shows that 8.4% more land

is redistricted when Republicans have control relative to no party having legal control.

The coefficient for Democrats, by contrast, is less than one quarter the size at 2.0%

and very far from statistically significance. In the past two decades, the coefficient

for Republicans is even larger; Republicans shift 11.8% more land when they control

redistricting than when no party does. The coefficient for Democrats is also larger; it

is 5.9% but not statistically significant at conventional levels.

Table 2—: District Changes from the Prior Election Period

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

Republican Control: Effect on District Change

Control x Election Ending in 2 0.084*** 0.042 0.118*** 0.104***
(0.023) (0.033) (0.032) (0.033)

Control x Election Ending in 4 0.003 -0.014 0.015 0.025
(0.013) (0.013) (0.020) (0.022)

Control x Election Ending in 6 -0.002 0.002 0.001 0.015
(0.009) (0.011) (0.014) (0.015)

Control x Election Ending in 8 -0.013 0.014 -0.021* -0.022*
(0.010) (0.011) (0.012) (0.012)

Democrat Control: Effect on District Change

Control x Election Ending in 2 0.020 0.002 0.059 0.039
(0.018) (0.021) (0.038) (0.040)

Control x Election Ending in 4 -0.007 -0.012 0.000 0.001
(0.008) (0.011) (0.009) (0.009)

Control x Election Ending in 6 0.007 0.008 0.001 0.007
(0.009) (0.011) (0.017) (0.020)

Control x Election Ending in 8 -0.015* -0.016 -0.014 -0.019
(0.008) (0.010) (0.012) (0.013)

Sample l968-2016 l968-1996 l998-2016 l998-2016
Outcome Basis Land Land Land Pop
Number of Observations 1060 640 420 420
R2 0.649 0.631 0.686 0.694

Note: Each column provides estimates for the impact of political control over redis-
tricting in various elections on district changes from the previous election. The term
Control x Election Ending in t calculates the influence of a political party’s control
over redistricting for election years ending in t on district alterations between the
election years ending in t and t-2. In columns 1 to 3, the dependent variable is the
proportion of land within a state that has shifted districts since the previous election.
Column 4 utilizes the percentage of a state’s population that changes districts as the
dependent variable. The estimates for the effects of Republican and Democratic con-
trol are calculated simultaneously and depend on state-decade and year fixed effects.
Standard errors, clustered by state-decade, are noted in parentheses.

Of course, it is possible that Republicans have legal control and are more dominant

in more rural areas where larger shifts in land do not substantively translate into

larger shifts in population. To address this concern, we also show the same results

with a population-based rather than land-based measure of district change. These

estimates show the percentage of people rather than land who switch districts as a
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result of redistricting. We show these population-based results in Column 4. Due to

data constraints, we only show results for the past two decades. Overall, the estimates

are of similar magnitude.

B. Effects on Seat Shares: Fixed Effect Estimates

We now present our baseline results of the impact of partisan legal control on par-

tisan seat shares, estimated using stateXdecade and year fixed effects17. Our final

sample consists of 212 state-decades (1060 state-election years). Out of these, we find

56 instances of Democratic control over redistricting. In contrast, we find only 35

instances of Republican control. This is due to the dominance of Democrats in the

earlier portion of our sample. Actually, when we restrict to the past two decades, we

see 20 instances of Republican partisan control but only 14 of Democratic control. In

part, this more recent Republican dominance is due to historic losses of control by the

Democratic party in the 2010 elections.

Our main estimates are presented in Table 3. The results are split into two panels:

a top panel for the effect of Republican control and a bottom panel for the effect

of Democratic control. The coefficients are jointly estimated in a single regression

for a given column across panels. Different columns represent different regressions,

estimated using Equation 1. The first column shows estimates for the full sample, the

second for the first three decades of the sample (1968-1996), and the third for the recent

two decades (1998-2016). In each panel, the first three rows show the effects on the

first three elections after redistricting respectively, the fourth shows the average effect

across the first three elections following redistricting and row five shows a pre-trend18.

Since the dependent variable is the Republican seat share, a positive coefficient reflects

a relative increase in Republican seats and a negative coefficient reflects a relative

decrease in Republican seats or relative increase in Democratic seats.

Overall, we do not see average impacts of legal control by a party on subsequent seat

share over the full sample for either party. Average effects for Democrats are near zero

in all periods. There are pre-trends for Democrats in both the full sample (significant

at below a 10% level) and for the early period (significant at below a 5% level). The

pre-trends are 20% smaller in the recent period and statistically insignificant at con-

ventional levels. This means that Democrats have tended to do worse in the elections

right before redistricting in the state-decades where they achieved legal control.

There are no statistically significant average impacts for Republicans in the full

sample or in the early period except in the first election after redistricting in the full

17We also replace the dependent variable with numbers of seats rather than seat shares. Our estimates imply very
similar seat share effects and the patterns of significance mirror the estimates on seat shares. Estimates are available
from the authors upon request.

18Following Equation 1, all coefficients are normalized to the coefficient for elections in years ending in 0
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Table 3—: Main Specification

(1) (2) (3)

Republican Control: Effect on Republican Representative Seat Share

Control x Election Ending in 2 (βR2 ) 0.048* -0.010 0.091***
(0.025) (0.033) (0.034)

Control x Election Ending in 4 (βR4 ) 0.010 -0.058 0.057*
(0.039) (0.079) (0.033)

Control x Election Ending in 6 (βR6 ) 0.047 -0.024 0.101**
(0.045) (0.085) (0.048)

Average Effect (
βR
2 +βR

4 +βR
6

3
) 0.035 -0.031 0.083**

(0.033) (0.059) (0.036)
Control x Election Ending in 8 (βR8 ) 0.001 -0.014 0.013

(0.033) (0.058) (0.041)

Democrat Control: Effect on Republican Representative Seat Share

Control x Election Ending in 2 (βD2 ) -0.026 -0.034 -0.016
(0.024) (0.028) (0.046)

Control x Election Ending in 4 (βD4 ) -0.011 -0.012 -0.022
(0.036) (0.046) (0.051)

Control x Election Ending in 6 (βD6 ) 0.030 0.016 0.054
(0.040) (0.050) (0.059)

Average Effect (
βD
2 +βD

4 +βD
6

3
) -0.002 -0.010 0.005

(0.030) (0.038) (0.049)
Control x Election Ending in 8 (βD8 ) -0.052* -0.055* -0.045

(0.027) (0.033) (0.049)

Sample l968-2016 l968-1996 l998-2016
Republican Treatments 35 13 22
Democrat Treatments 56 44 12
Number of Observations 1060 640 420
R2 0.778 0.690 0.871

Note: Each column presents coefficients from a single regression with each observation
representing a state-year. The first column employs data spanning 1968-2016. The
second column uses data from 1968 to 1996. The third column utilizes data from
1998 to 2016. The treatment variable is the unilateral legal control of a political
party over redistricting for election years ending in 2. Row estimates display the
impact of a political party having legal control over the redistricting process during
years ending in 2 on a state’s proportion of congressional representatives who are
Republican in election years ending in 2, 4, 6, and 8. Control X Election Ending in
8 indicates the coefficient for control in elections occurring in years ending in 8 from
the previous decade. All specifications include state-decade and year fixed effects.
Standard errors, clustered by state-decade, are noted in parentheses.

sample. However, in the recent period, there is an average increase in the Republican

seat share for a state with Republican legal control of 8.3 percentage points in the

three elections following redistricting. Moreover, effects are individually statistically

significant with a 10 percent level of confidence or smaller for each of the three elec-

tions following redistricting. For Republicans, pre-trends are small and statistically

insignificant in all three samples.

C. Effects on Seat Shares: Regression Discontinuity Estimates

We now present our difference-in-discontinuities estimates. We show these estimates

in Table 3. We estimate our regressions separately by party for the full sample, the
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early sample and for the recent period. Following Jeong and Shenoy (2024), we use

a bandwidth of 0.18 across all samples though we show robustness to bandwidth in

Appendix Figure A.3. The RD requirements reduce our sample size substantially to

52 state-decades over the full sample (of which 32 are treated) for Republicans and 77

for Democrats (of which 42 are treated). Broken down by time period, the samples

are smaller still.

Table 4—: Average Effects: Governor RD Conditional on Unified Legislature Party

Republican Governor Vote Share Democratic Governor Vote Share
(1) (2) (3) (4) (5) (6)

Pre-Period Party Effect (βpre) -0.037 -0.075 0.000 -0.032 -0.015 0.040
(0.102) (0.133) (0.135) (0.066) (0.081) (0.172)

Avg Party Control Effect (βTreat) -0.116 -0.401 0.197* -0.054 -0.042 -0.079
(0.179) (0.284) (0.116) (0.054) (0.067) (0.080)

Sample l968-2016 l968-1996 l998-2016 l968-2016 l968-1996 l998-2016
Legislature R R R D D D
Treatments 32 13 19 42 32 10
Number of Observations 260 130 130 385 295 90

Note: Each column shows regression discontinuity estimates for the effect of a political party’s legal control over
the redistricting process on the proportion of a state’s congressional representatives who are Republican. Both the
average effect and the pre-period effect are reported. All estimates employ a triangular weighted kernel with an
18% bandwidth. Columns 1 to 3 assess the impact of a Republican governor, conditional on a Republican state
legislature, in states where unified government leads to legal control of redistricting. Columns 4 to 6 evaluate the
effect of a Democratic governor, given a Democratic state legislature, in states where unified governance results in
legal control of redistricting. Columns 1 and 4 provide coefficients for the entire sample period from 1968 to 2016.
Columns 2 and 5 offer coefficients for the period from 1968 to 1996. Columns 3 and 6 present coefficients for the
period from 1998 to 2016. Standard errors, clustered by state-decade, are noted in parentheses.

Mirroring our panel estimates, we find that the only estimates which are statisti-

cally significant are for Republican legal control in the recent period. We estimate an

increase of 19.7 percentage points in the state delegation’s Republican seat share due

to unification resulting from a narrow Republican gubernatorial win. The RD point

estimates are larger in magnitude than the panel point estimates. However, the stan-

dard errors are also sizable and the panel estimate lies well within a 95% confidence

interval for the RD estimates. The recent period effects of Republican legal control

yield only the second largest magnitude of the six estimates we present; the largest

are for Republicans in the early period (with the opposite sign effect)19. However, the

early period Republican effect estimate is based upon a sample of only 13 state-decades

and is far from statistical significance at conventional levels. Appendix Figures A.4

(Democratic legal control) and A.5 (Republican legal control) show four regression

discontinuity plots each. For each party, we show the average of the two pre-period

Republican seat shares on the left. The top row shows results for the full sample and

the bottom row for the recent sample. The two appendix figures visually validate the

results in the table that the only statistically meaningful change in seat shares from

unification is for Republicans in the recent period.

19A downside of this approach is the sensitivity to outliers. Excluding 1970s ME results in estimates of .046(.118)
and -.128(.199) for columns 1 and 2 in Table A.10, respectively.
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Because of the small sample, the estimates are noisier than our panel estimates.

Given the small number of events that form our sample, our results are remarkably

stable. Appendix Figure A.3 shows the robustness of our estimates to bandwidth

choice. We show estimates at every percentage point of bandwidth 0.05 to 0.20 and

then every 0.05 from 0.20 to 0.35. Estimates are slightly lower for low bandwidths for

Republican legal control in the modern era. However, these are estimated off of a very

small number of states. Once the number of states rises above 20, the estimates are

quite stable.

Overall, we see the gubernatorial RD evidence as consistent with the evidence from

our main specification. We find evidence of a sizable impact of legal control upon

state delegation seat shares; however, we see it only for the modern period and for the

Republican party.

D. Effects on Seat Shares: Simulation-Based Binned Matching Estimator

In this subsection, we present estimates from our SBBM estimator. We first show

that our two samples of state-decades with between 20% and 80% probability of Demo-

cratic legal control and Republican legal control respectively only overlap in one state-

decade. Appendix Figure A.6 shows this in a scatter plot of the probability of Demo-

cratic legal control on the probability of Republican legal control where each point is

a state-decade in the sample.

We present estimates following Equation 6 reporting η and β, which are respectively

comparable to the pre-period and average effects from Table 3. To obtain estimates of

the impact of legal control, we jointly estimate the effect for the Republican and for the

effect of the Democratic party. The SBBM estimator restricts the identifying variation

such that treatment and control observations are comparable in their likelihood of

being under political control of the same party.

In all samples, the estimates in Table 5 are very similar to what we estimate using

the the state-decade and year F.E. model, which is reassuring. Our baseline SBBM

estimates are 10.9 percentage points for Republicans in the recent period and are

statistically significant with a p-value below 5%. Estimates for all other time periods

and all estimates for the impact of Democratic legal control are substantially smaller

and statistically indistinbuishable from zero. In Appendix Table A.1, we show results

of the SBBM design calculating the probability that a governor matches a unified

legislature and find results very similar to the standard gubernatorial RD model whose

results we presented in Table 3.

Since we estimate effects of legal control within probability bins with the SBBM

estimator, we are effectively using variation in treatment status for groups of state-
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Table 5—: Simulation Based Binned Matching Design

(1) (2) (3) (4) (5) (6)

Pre-Period Party Effect (η) -0.019 -0.016 0.011 -0.047 -0.004 0.016
(0.041) (0.036) (0.062) (0.043) (0.054) (0.060)

Avg Party Control Effect (β) 0.023 -0.011 -0.058 -0.030 0.109*** -0.001
(0.038) (0.036) (0.068) (0.046) (0.040) (0.053)

Party Rep Dem Rep Dem Rep Dem
Sample 1968-2016 1968-1996 1998-2016
Number of Observations 800 490 310
Republican Treatments 31 18 18
Democrat Treatments 44 33 11

Note: Each column shows a different estimate for the average effect of a political party having legal control of

the redistricting process after redistricting has occurred on the fraction of a state’s congressional representatives

that are Republican. Columns 1-2, 3-4 and 5-6 show coefficients from a pooled regression which includes states

that had a 20%-80% probability of having a Republican or Democratic trifecta. Columns 1,3,5 show estimates

of the effect of Republican control of redistricting. Columns 2,4,6 show estimates of the effect of Democratic

control of redistricting. Columns 1 and 2 are jointly estimated with data from 1968-2016. Columns 3 and 4 are

jointly estimated with data from 1968-1996. Columns 5 and 6 are jointly estimated with data from 1998-2016.

All specifications are conditional on Republican and Democratic probability bins of political control-decade

fixed effects. There are 6 probability bins for each political party, with each bin capturing 10 percentage points.

Standard errors, clustered by state-decade, are noted in parentheses.

decades with the same probability of legal control. This naturally suggests using a

design-based as opposed to a sampling-based approach to standard errors (Abadie et al.

(2020))20. We therefore show randomization inference figures and compute p-values for

these estimates. We actually do this full for all three estimation methods and present

the results in Appendix Table B.1. We consider two different types of randomization:

(1.) fully randomizing the 35 Democrat and 56 Republican legal control treatments

across state-decades and (2.) fully randomizing Democrat and Republican legal control

treatments within across state-decades within panels21. For the SBBM design, the

randomization additionally occurs within 10 percentage point probability bins. The

inference looks similar to conventional standard errors except that p-values rise slightly

above 10% for the gubernatorial RD. We also show randomization figures in Appendix

B. To save space, we show the randomization inference only for type 1 randomizations

(full randomization across state-decades).

E. Robustness

In Table 6, we show the robustness of our results to alternative specifications. In

Appendix Table A.2, we show the robustness of our results to treatment as defined by

Friedman and Holden (2009). In Table A.3, we additionally show the robustness of our

results to alternative ways of defining legal control using our data. These are all done

20The interpretation of sampling-based inference is not completely clear in our context since our data consists of
almost the entire population of states with redistricting over the 50 years of U.S. history. As a result, we have also
computed randomization inference-based estimates for our other estimation methods.

21For the 1998-2016 panel this reassigns 22 Republican and 12 Democratic treatments across state-decades. For the
1968-1996 panel this reassigns 13 Republican and 44 Democratic treatments across state-decades.
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with our panel estimation strategy. Our estimates are largely robust. We report the

average of the coefficients for the three elections following redistricting and we break

up our table into three panels: the full sample, the early sample, and the later sample.

In column 1 of Table 6, we repeat our baseline panel estimates. In column 2, we re-

place our legal control variable with unified control as our main treatment variable22.

This lowers the coefficient on Republican control in the recent period, consistent with

the view of unified government as legal control measured with error; however, the co-

efficient remains significant at a 95% level of confidence. The coefficients from other

time periods and parties are not substantively impacted. In column 3, we control lin-

early for the statewide vote share for the House of Representatives races to account for

time-varying political preferences of the electorate. In other words, we control linearly

for the seat-share/vote-share map. We do this because we are concerned that legal

control may be endogenous to partisan preference shocks at the state level. In fact,

this specification potentially over controls in that it controls for a channel through

which redistricting can impact seat shares: endogenous candidate selection. Our esti-

mates decline slightly to 6.7 percentage points, but remain statistically significant at

the 95% level of confidence. We again do not see any sizable or statistically significant

estimates for Democrats.

In column 4, we show our two way fixed effects estimates by replacing our state-

decade effects with state effects. The estimates are substantially larger for both Re-

publicans and Democrats though still statistically insignificant at conventional levels

for Democrats. Since effect sizes for Republicans are increasing over time, this is ex-

actly what we would expect given the recent work in the new panel effects estimation

literature (Goodman-Bacon (2021)). The differences between the two-way fixed effects

design and the baseline state-decade fixed effects and year effects design precisely val-

idate the need for our baseline design where cross-sectional fixed effects are only taken

over the limited time period of a decade. In Column 5, we show results for our very

taxing state-specific linear trends specification where we add state-specific trends to

the baseline model. We estimate this model out of concerns that state-specific trends

such as the realignment of the parties may induce a correlation between legal control

and increases in the dominant party’s seat share. These trends could even exist within

decades. With a full set of state-specific trends, our estimates do become less precise,

likely due to over-fitting given the limited degrees of freedom. However, the estimates

remain remarkably similar to baseline estimates given the large number of covariates

added. All estimates are within 2.4 percentage points of baseline and all but two of

the coefficients change by less than 2 percentage points from baseline estimates. Fi-

nally, in Column 6, we replace year dummies with Census Division X year dummies.

22Unified control is usually used in the political science literature to look at the impact of control over redistricting
because of the costs of collecting the legal control variable.
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Table 6—: Robustness

(1) (2) (3) (4) (5) (6)

Panel A. 1968 - 2016

Rep Average Effect 0.035 0.031 0.032 0.105*** 0.045 0.025
(0.033) (0.033) (0.028) (0.031) (0.034) (0.046)

Dem Average Effect -0.002 -0.001 -0.020 -0.045 -0.009 -0.039
(0.030) (0.030) (0.026) (0.034) (0.028) (0.041)

Number of Observations 1060 1060 1060 1060 1060 1060
R2 0.778 0.778 0.839 0.495 0.794 0.822

Panel B. 1968 - 1996

Rep Average Effect -0.031 -0.029 -0.004 -0.031 -0.055 -0.025
(0.059) (0.060) (0.048) (0.035) (0.063) (0.089)

Dem Average Effect -0.010 -0.005 -0.025 -0.030 -0.023 -0.060
(0.038) (0.038) (0.031) (0.028) (0.035) (0.052)

Number of Observations 640 640 640 640 640 640
R2 0.690 0.690 0.795 0.547 0.723 0.755

Panel C. 1998 - 2016

Rep Average Effect 0.083** 0.072* 0.067** 0.123*** 0.092** 0.078**
(0.036) (0.039) (0.033) (0.030) (0.040) (0.037)

Dem Average Effect 0.005 0.002 -0.010 0.053 -0.016 0.019
(0.049) (0.043) (0.044) (0.061) (0.050) (0.058)

Number of Observations 420 420 420 420 420 420
R2 0.871 0.871 0.885 0.754 0.904 0.891

Legal Control X
Unified Control X
Vote Share Control X
2-Way FE X
State Linear Trends X
Division x Year FE X

Note: Each column shows a different estimate for the average effect of a political party
having legal control of the redistricting process after redistricting has occured on the fraction
of a state’s congressional representatives that are Republican. Panel A presents coefficients
over the full sample from 1968-2016. Panel B presents coefficients over the full sample from
1968-1996. Panel C presents coefficients over the full sample from 1998-2016. Unless stated
otherwise, all specifications include state-decade and year fixed effects and treatment is defined
as unilateral legal control of a political party over redistricting. Column 1 is the baseline
average estimate shown in main table. Column 2 uses unified control of a state government
in the year before a redistricting event occurs as treatment. Column 3 includes a statewide
Republican vote share in elections for the House of Representatives as a control. Column
4 replaces state-decade fixed effects with state fixed effects. Column 5 adds state-specific
linear time trends to the baseline model. Column 6 replaces year fixed effects with census
division-year fixed effects. Standard errors clustered by state-decade are in parentheses.

This has little impact on the estimates for Republicans but does lower the estimates

for Democrats somewhat in the early period though without a change in statistical

significance.

We now turn to Appendix Table A.2 where we take our treatment variable from

data compiled by Friedman-Holden (Friedman and Holden (2009)). The Friedman-

Holden data end in 2006 and are largely missing for the 1970s. Thus, we only estimate

effects over the three decades for which they have data. Friedman and Holden have

two different methods of classification: one based upon who drew the maps that were
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implemented and a second based upon who had control over the government. We

present estimates using both of their methods and compare it to our estimates. We

first estimate our baseline specification on our data limited to the time period 1978-

2006. The estimate for Republican legal control is 10.1 percentage points and is

highly statistically distinguishable from zero. For Democrat legal control, it is 2.4

percentage points and far from statistically distinguishable from zero. In Column 2,

we use Friedman-Holden’s classification of legal control but we place court ordered

maps in the no legal control group. In Column 3, we follow Friedman-Holden and

allow court ordered maps to be classified as partisan. In Column 4, we use Friedman

and Holden’s government control variable which is veto-proof unified control. All of

the estimates of Republican control vary by up to 2 percentage points from the baseline

estimates using our classification of legal control. Given the sample size and standard

errors, our results are quite robust to using the Friedman-Holden data.

We also show robustness to modifications of our definition of legal control and present

the results in Appendix Table A.3. Column 1 shows our baseline results. In Column

2, we allow non-advisory commissions to count as treated if the state-decade has a

trifecta. In Column 3, we go in the opposite direction and recode advisory commissions

as neither party ever having legal control. In Column 4, we drop all commission state-

decades from our sample entirely. The results are remarkably robust. In Column 5,

we expand our treatment group to reclassify state-decades with a unified legislative

supermajority and a governor of the opposite party as instances of partisan control.

We find these estimates are substantially lower suggesting that state legislatures ? use

supermajority power to gain leverage on redistricting when the governor is from an

opposing party.

We address one additional identification concern: that legal control over redistricting

usually entails unified control of the legislature by a single party and almost always

also unified control over the state government. Thus, subsequent gains in the House

of Representatives could merely reflect popular policies implemented by the trifecta in

the state. As a result, we estimate a set of time ’placebos’ where we reassign the year of

redistricting to just before election years ending in 8, 0, 4 and 6 respectively in addition

to our baseline of years ending in 2. We thus look at whether we see gains in House seat

shares with state-level trifectas following control in years other than those ending in 2.

Appendix Table A.4 shows our estimates. Out of 30 coefficients estimated (2 parties X

5 years of placebo or actual redistricting X 3 time periods), only two are statistically

significant at below a 10% level. Moreover, the largest size coefficient is that for

Republican control in the recent period. Thus, we do not think that our estimates

reflect the effect of other policies implemented with unified legislative legislative plus

gubernatorial control.
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We now go beyond effects on seat shares. When political parties redistrict to their

advantage, it is by packing the opposition into concentrated districts and cracking

districts where the opposition has a modest majority (Friedman and Holden (2008)).

The purpose is to minimize risk-adjusted expected wasted votes for one’s own party

and maximize the same for the opposition. What are wasted votes? They are the votes

for a political party that either exceed the number necessary for a candidate’s victory

in a district or are cast for candidates who ultimately lose in other districts. In a pair

of legally influential papers, Stephanopoulos and McGhee (2015) and Stephanopoulos

(2017) introduce and use the concept of the efficiency gap. The efficiency gap has been

widely used in court cases, including it has played a prominent role in recent Supreme

Court decisions. The efficiency gap measures the difference in wasted votes across the

parties as a fraction of the electorate23.

How is the efficiency gap computed? For each district, the wasted votes for a party

are the number of votes if the party lost its election and the number of votes above

one more than the second highest candidate if the party won the election. We measure

the efficiency gap as the difference between Republican and Democrat wasted votes

divided by total votes. Thus an efficiency gap of 5% says that the Republicans wasted

5 percent of total votes more than the Democrats. An efficiency gap of -3% says that

Republicans wasted 3 percent of total votes less than the Democrats. The efficiency

gap in a state can be computed as:

(8) Egapst =

∑
d (WastedRepdst −WastedDemdst)

TotV otesst

where Egapst is the efficiency gap in state s at time t, WastedRepdst is the wasted

Republican votes in district d in state s at time t, WastedDemdst is the wasted Demo-

crat votes, and TotV otesst is the total votes in state s and time t.

The efficiency gap by itself is not a measure of the impact of gerrymandering. For

example, if a party has 100% of the votes in a state, it will have a -50% efficiency gap

because it wastes 50% of its votes whereas the opposition doesn’t waste any votes. In

general, it is impossible merely from computing the efficiency gap to distinguish an

inherently unfavorable spatial distribution for a party from the impact of gerryman-

dering. This is further complicated by candidate selection. States may differ in their

efficiency gaps due to differences in candidate quality. For these reasons, we combine

the efficiency gap with identification strategies to estimate the impact of legal control

on wasted votes. We use it to look at the impact upon wasted votes of shifting district

23We calculate the efficiency gap as Wasted Rep Votes - Wasted Dem Votes
Total Votes

.
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boundaries due to legal control.

Using our main panel estimator, we replace the dependent variable with the two party

efficiency gap, computed at the stateXelection level. We thus capture the differential

changes in the efficiency gap due to legal control over redistricting. We focus on the

vote share in the district for the president to avoid candidate selection issues. Since

in some decades, there are three presidential elections and in others two, we limit our

analysis to the last presidential election before redistricting and the first presidential

election after redistricting within each decade. We report the static estimates of the

impact of Democratic legal control and Republican legal control on the efficiency gap.

As the efficiency gap decreases, this represents a relative increase in wasted Democratic

votes. We break the results into three panels: one for the full sample, one for the early

sample and one for the recent sample. Results are in Appendix Table A.5.

The results look similar to our main estimates. We find no significant change in the

efficiency gap for Democrats following Democratic legal control but sizable reductions

in the efficiency gap for Republicans following Republican legal control. In the next two

columns, we show in two different ways that legal control reduces political competition.

We find that winning vote shares increase for both parties by 1-2 percentage points

following legal control. Effects are only significant for Republicans, partly due to a

slightly higher estimated impact and partly due to lower standard errors. We also

find similarly sized and significant effects of Democratic control in the early period.

Moreover, following legal control, there is a decline in the fraction of states where

the winning party gets less than 60% of the two party vote share. Actually, the

estimate is twice the size for Democratic legal control as it is for Republican but the

Republican legal control is statistically significant and the Democrat estimate is not.

This is likely due to the larger fraction of states with Republican legal control in the

recent period. In the last two columns, we estimate the impact of legal control on the

average Democratic vote share and the average Republican vote share separately. We

find that in the recent period, legal control by a party increases the average winning

vote share of the opposite party. In contrast, the own party effect is null or negative.

This cross-party effect is about twice as large for the Republican impact on Democrats:

5.4 percentage points as opposed to a 2.3 percentage point impact of Democratic legal

control on winning Republican vote shares.

We provide more non-parametric evidence in Appendix Figures A.7 (early period)

and A.8 (recent period). We estimate the effect of legal control restricting ourselves

to districts with below a given presidential vote share. We start with a sample of

all districts with less than a 55% presidential vote share for the party with legal

control and then expand the sample and re-estimate for every percent up to 80%.

The evidence from the early period is noisy and small in magnitude. However, in the
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recent period, we see that Republican legal control has little impact in competitive

Democratic districts but increases the Democratic vote share by about 5 percentage

points in safe Democratic districts. This could be due to cracking competitive districts

or packing uncompetitive ones.

VI. Mechanisms and Discussion

In this section, we consider a number of possible explanation for the differences

across parties in the effects of legal control on Congressional seat shares. We consider

four main theories:

1) A difference in preferences over racial representation or the ability to use race as

a proxy for partisanship

2) Greater effectiveness of Republicans in small states

3) A greater prevalence of large states with legal control for Republicans

4) Republicans undoing prior Democratic gerrymanders as parties realigned

We find little evidence in favor of (1.). However, we do find evidence in favor of

(2.) and (3.). The greater prevalence of legal control in large states for Republicans

is, in turn, due to a large rate of denied trifectas in Democratic states as well as a

greater fraction large Democratic states with commissions. This latter reason for the

discrepancy has increased in importance over time.

A. Racial Gerrymandering

One possible reason for the differential rise in gerrymandering across parties is racial

gerrymandering. Could Republicans have packed Democrats into majority-minority

districts? Could the presence of a highly predictive and well-measured variable, race,

explain the difference in impact of legal control across parties? In this subsection, we

discuss racial gerrymandering. The law and the courts have disallowed redistricting

based upon race except for the purposes of creating greater representation for mi-

norities in accordance with the 1965 Voting Rights Act. We ask four questions: (1.)

do parties move minorities more when they have legal control (2.) do parties move

minorities to more extreme districts when they have legal control, (3.) are minorities

in more extreme districts, and (4.) does legal control result in a different number of

minority legislators being elected? Answering these questions is of potential interest

in explaining the rise in the use of legal control over redistricting for political benefit

but is also of inherit interest.
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This section contains evidence that is complementary to evidence in Sabet and

Yuchtman (2023) and in Washington (2012). Washington (2012) shows that states

under greater legal pressure to create majority-minority districts do not elect more

Republican or more conservative delegations. We find that when Republicans control

redistricting, they create more Republican districts but if anything decrease the di-

versity of their state delegations. By contrast, Democrats do not increase their seat

shares when they have the ability to unilaterally redistrict.

Our results differ in two important many respects from Sabet and Yuchtman (2023)

but here we focus on two particularly important ones. First, we focus on Blacks

whereas they focus on Latinos. Second, we look at shocks to legal control whereas they

estimate they estimate the impact of a change in the ethnic composition of the spatial

distribution of voters due to a naturalization law passed in the mid-1980s. These

differences in focus also lead to differences in estimation strategies. Our findings,

nonetheless, complement one another in that we find Democratic legal control does

lead to greater minority representation in Congress.

To analyze the questions we pose, we combine the U.S. Census which has data on race

of individuals at the Census block level with Congressional District shape files. Census

blocks are a useful level of aggregation because they almost never cross congressional

district lines. Unfortunately, race at the Census block level is only available back to

the 1990 Census. Thus, we restrict our analysis to the 1988 to 2016 time period.

We also do separately show the recent period from 1998 to 2016. At the state-decade

level, we compute the fraction of individuals whose districts change due to redistricting

separately by race. We then regress the outcome variable on a dummy variable for

Republican control and another for Democratic control. Our dependent variables are

first differences (change in location, change in the vote share of their district). Thus,

these level estimates implicitly control for locational fixed effects.

(9) OsXd = α + βRRepControlsXd + βDDemControlsXd + εsXd

In columns 1 and 2, we look at the fraction moved across districts during the re-

districting process. We find that Democrats do not move either Whites or Blacks

more than in states without legal control. This is not surprising given that we did

not find that Democrats moved people overall more than in states without legal con-

trol. We also find that Republican-controlled states move both Whites and Blacks

more than states without legal control. This is also consistent with our prior findings

that Republicans shift both more land and people. However, our point estimates on

the probability of a White getting moved are actually higher than of a Black getting
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Table 7—: District Level Race Based Gerrymandering: All House Elections

(1) (2) (3) (4) (5) (6) (7) (8)

Panel A. 1988 - 2016

Rep Average Effect 0.078** 0.061* 0.015 0.064*** 0.049* 0.016 0.031** 0.018*
(0.034) (0.036) (0.024) (0.023) (0.025) (0.021) (0.013) (0.010)

Dem Average Effect 0.031 0.039 0.030 0.024 -0.007 -0.002 -0.033* -0.027
(0.038) (0.042) (0.025) (0.016) (0.029) (0.021) (0.018) (0.020)

Mean Control Outcome 0.173 0.163 0.651 0.643 -0.008 -0.011 -0.006 -0.008
Number of Observations 124 124 124 124 124 124 126 126
R2 0.052 0.028 0.016 0.100 0.036 0.006 0.086 0.051

Panel B. 1998 - 2016

Rep Average Effect 0.103** 0.086** 0.048** 0.084*** 0.035 -0.002 0.013 -0.006
(0.039) (0.042) (0.024) (0.023) (0.026) (0.023) (0.013) (0.010)

Dem Average Effect 0.052 0.028 0.036 0.030 -0.006 0.006 -0.019 -0.001
(0.052) (0.046) (0.028) (0.022) (0.034) (0.015) (0.017) (0.013)

Mean Control Outcome 0.163 0.148 0.627 0.634 0.007 0.005 0.010 0.014
Number of Observations 83 83 83 83 83 83 84 84
R2 0.106 0.065 0.069 0.183 0.027 0.001 0.034 0.003

Race W B BM BM BM WM BS WS
Share Moved X X
Pre winning voteshare X
Post winning voteshare X
Post - pre voteshare X X X X

Note: Each column shows a different estimate for the difference in district based outcomes between Republican,
Democratic and no political control states. Observations are at the state-decade level. Panel A presents
coefficients over the sample from 1988-2016. Panel B presents coefficients over the sample from 1998-2016. In
columns 1 and 2, the outcome is based on the percentage of population which changes districts defined using the
maximum overlap of pre and post redistricting boundaries. In column 1 the sample population is white (W). In
column 2 the sample population is black (B). In column 3 the outcome is the average vote share of the winning
candidate, weighted by the black mover (BM) population, prior to redistricting. In column 4 the outcome is
the average vote share of the winning candidate, weighted by the black mover (BM), after to redistricting. In
columns 5-8 the outcome is the difference in the average vote share of the winning candidate after redistricting
less the average vote share of the winning candidate prior to redistricting weighted by the population of black
movers (BM), white movers (WM), black stayers (BS) and white stayers (WS). Standard errors clustered by
state are in parentheses.

moved.

In columns 3 and 4, we show that prior to redistricting, Blacks in Democratic-

controlled states are in districts which are 3% more extreme and 1.5% more extreme

for Republican-controlled states. This can reflect that Blacks are more likely to live

in cities and cities are more politically segregated Rodden (2019). However, the coef-

ficients are not statistically distinguishable from zero. Coefficients for the recent two

decades are similar for Democrats but higher for Republicans at 4.8% more extreme.

This could be due to greater sorting by ethnicity over time, a change in the composi-

tion of political parties across states due to realignment, or the effect of redistricting.

Moreover, the coefficients for Republicans are statistically distinguishable from zero at

conventional levels. In the election right after redistricting, coefficients for Democrats

do not change significantly or substantively. However, the coefficients for Republicans
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are much larger at 8.4% more extreme.

In columns 5-8, we look at whether Whites or Blacks are redistricted to more or

less extreme districts. In Column 5, we find statistically significant evidence in the full

sample that Blacks are placed in more extreme districts under Republican legal control.

The estimates are slightly smaller but not statistically significant in the recent period.

In Column 7, we also find that the districts of Blacks who remain become more extreme

under Republican control though this coefficient is not only statistically insignificant,

it is also small. We also see a decline in competitiveness for both Black movers and

stayers in presidential elections following Republican legal control. These results are

available in Appendix Table A.6. We see smaller and mostly statistically insignificant

effects for Whites under Republican control. Under Democratic-control, reductions in

extremity for Blacks in the full sample but not in the recent period.

Finally, we look at the consequences for minority representation in Congress. In-

terestingly, despite the effect of Republican legal control on the extremity of Black

districts, we do not see an increase in minority representation from Republican redis-

tricting. Thus, we do not find evidence that Republicans and minority Democrats work

together to create more majority minority districts at the expense of overall Democrat

seats. In contrast, we do see an increase in minority representation following Demo-

cratic legal control, consistent with evidence presented in Sabet and Yuchtman (2023).

These are statistically significant only in the full sample; however, point estimates are

even larger in the recent decades. In the full sample, Democratic legal control is as-

sociated with an increase of 2.4% in the minority share of representation or 0.26 more

minority representatives. Interestingly, we find impacts upon minority representation

for both Democrats and Republicans resulting from Democrat legal control though

the effect sizes are 3 times larger for Democrat minority representation. Likely, this is

because Democrats may move minority voters into somewhat competitive previously

Republican districts where fielding a minority candidate can help Republicans win a

seat. We show these results in Table 8.

Overall, we do not find evidence that Republicans create majority-minority districts

with minority representation nor do we find that Republican creation of majority-

minority districts explains the differences between Republican and Democratic legal

control. In fact, we do find evidence that Democratic legal control does lead to more

minority representation. However, later in this section, we show evidence that this

increased minority representation is unlikely to explain the overall difference in the

impacts of Democratic and Republican legal control.
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Table 8—: Nonwhite Representatives

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

Panel A. 1968 - 2016

Rep Average Effect -0.014 -0.170 -0.054 -0.116
(0.011) (0.141) (0.046) (0.125)

Dem Average Effect 0.024*** 0.266** 0.066** 0.200*
(0.009) (0.112) (0.032) (0.105)

Number of Observations 1060 1060 1060 1060
R2 0.898 0.967 0.842 0.969

Panel B. 1968 - 1996

Rep Average Effect -0.006 -0.144 0.002 -0.145*
(0.008) (0.091) (0.016) (0.085)

Dem Average Effect 0.023** 0.231* 0.047 0.184
(0.010) (0.138) (0.037) (0.121)

Number of Observations 640 640 640 640
R2 0.902 0.954 0.798 0.959

Panel C. 1998 - 2016

Rep Average Effect -0.019 -0.179 -0.088 -0.091
(0.017) (0.187) (0.074) (0.171)

Dem Average Effect 0.028 0.373 0.131 0.241
(0.018) (0.232) (0.078) (0.193)

Number of Observations 420 420 420 420
R2 0.883 0.972 0.852 0.972

Fraction of Representatives Nonwhite X
Number of Nonwhite Representatives X
Number of Republican Nonwhite Representatives X
Number of Democrat Nonwhite Representatives X

Note: Each column displays estimates for the average effect of political party control over
redistricting. Panel A presents coefficients for the entire period from 1968 to 2016. Panel B
focuses on 1968-1996, and Panel C covers 1998-2016. Column 1 reports average effects on the
proportion of non-white representatives. Column 2 covers average effects on the number of
non-white representatives. Column 3 focuses on the average effects on the number of non-white
Republican representatives. Column 4 addresses the average effects on the number of non-white
Democratic representatives. All models include state-decade and year fixed effects. Standard
errors, clustered by state, are presented in parentheses.
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B. Size of State Delegation

We now turn to our investigation of the role of delegation size. Is it possible that

it is just more difficult to gerrymander in small states than large and that Democrats

have more small states? Appendix Table A.7 shows the impact of size distribution

of state-decades on the estimates. In Column 1, we show our benchmark results. In

Column 2, we show estimates for states with 9 or fewer representatives (’small states’).

In Column 3, we show states with 10 or more representatives (’large states’). Again,

we break down our estimates into three panels: full sample, early sample, and recent

sample.

We see three things of note. First, the effect in large states is 7.2 percentage points

and significant at below the 10% level for Republicans even in the full sample. Second,

in recent years, the effects for both Democrats and Republicans are statistically signif-

icant in large states and for both, with greater than a 95% level of confidence. In fact,

the point estimate is larger in magnitude for Democrats (11.1%) than for Republicans

(8.6%). Third, the standard errors are notably smaller for the larger state sample.

This is because seat share variance is quite large for small states. Seat shares can

easily fluctuate across years by 50 or 100 percentage points. We also note that the

large state estimates are almost always larger than their small state counterparts and

are never statistically significant.

Appendix Figure A.9 shows estimates and 95% confidence intervals for Republicans

and Democrats broken up into states with 10 or more delegates and those with 9 or

fewer. The figure also shows on the right Y-axis the fraction of state-decades in each

bin by the height of the red and blue bars. Appendix Figure A.10 shows the same

breaking state-decades into 7 size categories. Results look similar. Our findings show

that neither party seemed to benefit much either in small or large states in the early

period. However, both parties seemed to benefit from legal control in large states

in the later period. Republicans also benefited from legal control in the small states

whereas Democrats did not.

In Columns 4 and 5 of Appendix Table A.7, we reweight our estimates so that both

parties have the same number of state-decades with legal control. We reweight sep-

arately for each sample. Note that the coefficients do change (though only slightly)

even for the party not being reweighted. This is because the weighting affects the

year fixed effects. We note that Republican weights increase the average magnitude of

the estimates for Democrat legal control and Republican weights decrease the average

magnitude of the estimates for Republican legal control. This is what we expect since

Republican legal control is disproportionately in larger states. However, even after

reweighting, large differences remain between the effects of Republican and Demo-
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cratic legal control, underscoring that the gaps do reflect a different distribution of

delegation sizes as well as different effectiveness of legal control in small states. In Ap-

pendix Table A.8, we also re-estimate our main panel estimates weighted by number of

representatives. We additionally show a district-level specification where we estimate

Equation 1 altering the dependent variable to take on a value of 1 if the legislator is a

Republican and 0 if a Democrat. These findings confirm our prior findings: differen-

tial effects by party are closer when weighted by number of seats but still Republican

estimates are larger.

We also present a Oaxaca decomposition of our panel estimates in Table 9. In par-

ticular, we decompose the gap between the main estimate for Republicans and that for

Democrats into differences in the size distribution and differences in the coefficients.

In the earlier period and overall, the gaps are substantially smaller than in the recent

period and over 95% is attributable to the coefficients. In the recent period, the gap is

7.2 percentage points, 27% of which is attributable to Republicans having more large

states with legal control. This is for two main reasons. First, many large Democratic

states have often elected Republican governors just before the redistricting cycle. Ex-

amples in 2001 alone include Illinois (George Ryan), Massachusetts (Paul Cellucci),

and New York (George Pataki). In the past two decades, there were 12 instances of

Democratic legal control and 10 of denied Democratic legal control due to a Republican

governor. In contrast, on the Republican side, there were 22 instances of Republican

legal control and 7 of denied legal control due to a Democratic governor. A second

source of the smaller number of large states with Democratic legal control is that large

Democratic states have been more likely to delegate to commissions. As an example,

in 2011, California had a trifecta but also had a redistricting commission. Over the

past 2 decades there have been 26 instances of Democratic unified government, five

of which did not result in legal control due to a commission. During the same time

period, there were 34 instances of Republican unified government, four of which did

not result in legal control due to a commission. Overall, 12% of instances of unified

control were blocked on the Republican side and 19% were blocked on the Democratic

side. Moreover, three of the five commissions on the Democratic side were in large

states whereas all of the Republican commissions were in small states.

C. Undoing ”Solid South” Gerrymanders

We also consider one additional theory which could possibly explain the larger impact

of Republicans in the modern era. It is possible that Republicans have been undoing

longstanding Democrat gerrymanders from many decades of the ”Solid South”. More

generally, maybe legal control only leads to a shift in seat shares when there is a change

in legal control from the prior decade and Republicans legal control has been more in
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Table 9—: Oaxaca Decomposition

Beta Republicans Beta Democrats Share Republicans Share Democrats

Sample: 1968-2016
Between 2-9 Representatives 0.011 -0.013 0.514 0.643
Over 10 Representatives 0.072 0.021 0.486 0.357

Aggregate Difference: -0.040 Beta Contributions: 0.959 Share Contributions: 0.041

Sample: 1998-2016
Between 2-9 Representatives 0.064 0.050 0.455 0.667
Over 10 Representatives 0.086 -0.111 0.545 0.333

Aggregate Difference: -0.072 Beta Contributions: 0.732 Share Contributions: 0.268

Note: This table presents average party control effects for Republicans and Democrats in states with between 2-9
representatives and 10 or more representatives. Estimates are provided for the entire sample period (1968-2016)
and the most recent two decades (1998-2016). Beta Republicans (Beta Democrats) indicates the average effect
of Republican (Democratic) control. Share Republicans (Share Democrats) shows the percentage of Republican
(Democratic) control among states with 2-9 and 10 or more representatives. Aggregate difference refers to the
difference in average effects; it is calculated by taking the absolute value of the average Democrat effect minus the
average Republican effect. Beta contributions estimates what percent of the aggregate difference is attributable to
variations in the beta estimates. Share contributions estimates what percent of the aggregate difference is due to
differences in the distribution of treatment delegation sizes.

states with prior Democratic control.

Legal control in the absence of a change in legal control status from the prior decade

may act like attenuation. If Republicans are more likely to inherit legal control from

Democrats than Democrats are to inherit from Republicans, that could potentially

explain the differences in the coefficients across the two parties. Since legislative re-

alignment happened at the federal level in the 1990s and at the state level largely in

the 2000s and even 2010s, this theory is also capable of explaining the timing of our

effect. Appendix Table A.9 displays the number of instances of legal control by party

and decade. It further breaks these instances of partisan control down by continuity

in power (same party partisan control) or change in power (opposite party legal con-

trol or no partisan control). This table shows that in fact Republican legal control is

more often accompanied by a transition in power. Out of 22 instances of Republican

legal control, 15 (68%) were cases of new legal control; however, out of 15 instances of

Democratic legal control over the same time period, only 5 (41%) were cases of new

legal control.

Of course, the partisan gap in ”new” legal control between Democrats and Repub-

licans in the modern period would only explain the gap between average Democratic

effect in the recent period if there was an effect of Democratic legal control to attenu-

ate. Appendix Table A.10 estimates treatment effects separately by type of party and

by transition type. The first panel replicates our baseline panel estimates. The second

throws out state-decades with legal control where legal control status was different in

the prior decade. It thus estimates the effect of ”continuity-in-power” legal control.

The last panel does the converse. It throws out state-decades with legal control where
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legal control status was the same in the prior decade. It thus estimates ”Change in

Partisan Alignment” legal control. Focusing on the recent period, whose estimates

are in the third column, we see noisy but smaller and statistically insignificant effects

when a party retains legal control. However, restricting to instances where both par-

ties experienced a change in legal control, we see statistically insignificant coefficients

of the wrong sign for the effects of Democratic legal control while we see a significant

9.6 percentage point effect for Republicans. Thus, we conclude that differences across

parties in the effect of legal control in the modern period are not attributable to greater

continuity in power for Democrats.

D. Summary

While we we are not able to definitively say what has caused the gaps between

Democrats and Republicans in small states in the modern period, we now show ev-

idence that points towards two separate but plausible theories: (1.) a norms shift

which did not impact Democrats in small states but did affect Republicans and large

state Democrats, and (2.) greater use of new technology (GIS software) subject to

geographical constraints. In Appendix Table A.11, we show, consistent with our prior

results, that states under Republican legal control and large states under Democratic

control redistrict more land but small Democratic states do not. One possible expla-

nation of our results is that since Democrats live in greater concentrations Rodden

(2019), it may be technically more difficult to create Democratic gerrymanders. If

Republicans differentially adopted GIS software, that would potentially be consistent

a larger impact in small states where gerrymandering might be more difficult. We

leave exploration of the role of technology adoption for future research.

One explanation, consistent with Washington (2012), that we think is unlikely to

explain our results is the common view that it is due to a rise in racial gerryman-

ders. We have already shown that Republicans move minorities to more extreme

districts and, if anything, lower minority representation in Congress. Is it possible

that Democrats sacrifice increased seat shares when they have legal control in order

to create greater minority representation? Though Democrats do increase minority

representation, we find that Democrats move minorities to less not more extreme dis-

tricts. This is inconsistent with packing. We also ran our estimates of the impacts on

minority representation by state delegation size and report the results here. We find

that Democrats increase the minority share by a borderline insignificant 1.66 percent-

age points in small states. However, we find that in large states where Democrats shift

seat share similar to Republicans. Moreover, effect sizes are overall small. Thus, we do

not think that Democratic preferences to create majority-minority districts explains

the difference in the effect of legal control between small and large states.

38



VII. Aggregate Effects

We have so far estimated the impact of legal control over redistricting on subsequent

seat shares. In this section, we look at the aggregate implications of the the abilities of

parties to redistrict on the partisan seat distribution in the House of Representatives.

We translate our estimates of average seat share impacts by party into aggregate

partisan effects and compare them to partisan seat margins in Congress.

We use estimates by party, state size (small: < 10, large: 10+) and time period

(first three decades, recent two decades) and compute implied seat share changes from

partisan redistricting, rounding to the nearest seat. We then multiply by the number

of treated states and the average number of seats in each treated state. We also

note when the changes would have resulted in a shift in the balance of the House of

Representatives. Analytically, we compute:

∆DemSeatsy,d = 2
∑
s

[
βD,sd ND,s

d AD,sd − βR,sd NR,s
d AR,sd

]
(10)

where βP,sd is the effect of party P control on the seat share fraction for party P in

decade d in a state of size s, NP,s
d is the number of states with party P control in

decade d of size s, and APd is the average number of seats for states of size s with party

P control in decade d.
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Table 10—: Aggregate Partisan Effects by Decade

1970s 1980s 1990s 2000s 2010s

Small States with Dem Control 9 9 10 4 4
Average Seats 5.333 5.333 4.800 5.500 6.000
Control Avg. Effect -0.040 -0.040 -0.040 0.050 0.050

Large States with Dem Control 5 6 5 3 1
Average Seats 14.000 18.333 17.400 26.333 18.000
Control Avg. Effect 0.055 0.055 0.055 -0.111 -0.111

Small States with Rep Control 4 2 2 2 8
Average Seats 4.250 7.000 2.500 3.500 6.625
Control Avg. Effect -0.043 -0.043 -0.043 0.064 0.064

Large States with Rep Control 3 2 0 5 7
Average Seats 21.667 16.500 0 17.600 19.429
Control Avg. Effect 0.011 0.011 0.011 0.086 0.086

Seat Share Effect: Dems 1.953 4.171 2.896 -7.679 -0.796
Seat Share Effect: Reps -0.021 -0.241 -0.215 7.976 15.038

Net Effect 1.932 3.930 2.681 0.296 14.242
Average Margin 95 86 62 21 53
Net Effect as % of Avg Margin 4.068% 9.140% 8.648% 2.822 % 53.742%

Note: Each column presents numbers for a particular decade. States with Dem Control
and States with Rep Control show the number of states with Democratic and Republican
legal control in the decade, respectively. Average Seats is the average number of seats
after redistricting in states with Democratic and Republican legal control, respectively.
Seat Share Effect presents a back-of-the-envelope computation of the gross number of
seats gained from legal control over redistricting, broken down by party. Net effect is the
absolute value of the net change in seats as a result of redistricting. Average margin is the
average of the absolute value of the difference between Republican seats and Democratic
seats in the Congresses elected in the years ending with 2, 4 and 6 in the decade.

We show the results of these computations in Table 10. Overall, we find little

evidence of a sizable shift in partisan balance in the House of Representatives until the

2000s. Before the 2000s, net effects are no more than 8 seats. In the 2000s, we compute

that seats shifted by an average of zero seats on net but because both parties shifted

around 8 seats from legal control. In the 2010s, the Republicans increased their seat

share in Congress. With an average seat seat margin in the 2010s of 53 and an average

net increase towards the Republicans of 28 seats, Republicans on net shifted 54% of

the average gap between the parties towards themselves. The reason for the small net

effects through most of the past 50 years but much larger recent effects is due to a

combination of two factors. First, the effect of partisan control upon seat shares has

increased over time. Second, state legislatures have shifted from overall Democratic

dominance to overall Republican dominance. This is partly due to realignment and

the shift of the South of the United States to the Republican party as well as to the

poor performance of the Democratic party in the 2010 election which were critical for

redistricting.
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VIII. Conclusion

In this paper, we have shown that historically neither of the two main US political

parties used legal control over redistricting to benefit their party’s representation in

Congress. However, in recent years this has changed. On average Republican legal con-

trol increases the Republican seat share in Congress by 8.2 percentage points. Though

there is no significant average impact of Democratic legal control on the Republican

seat share, the null effect masks substantial heterogeneity. Large (10+ representatives)

Democratic states with legal control operate similarly to Republican states and use

legal control to benefit their party. However, small Democratic states (9- represen-

tatives) do not redistrict to benefit Democrats. We also note that in recent years,

Democratic states have been more more often denied legal control by electing a Re-

publican governor; they have also been more likely to delegate the drawing of maps

to a bi-partisan or non-partisan commission. In addition to our findings, we think

our paper will also be of use to the literature in that we provide a novel method to

estimate the causal effects of control over a state legislative body.

One limitation of our paper is that we do not explain why large states under par-

tisan control and small states under Republican control have changed their behavior

over time. In contrast to the public, economists may not be surprised that parties

manipulate vote aggregation to benefit themselves. However, there are reasons why

they might not and each of these reasons provides a potential explanation for why

party behavior has changed. First, there may be a moral sense of fairness in politi-

cal competition which may restrain parties from engaging in manipulative behavior.

Second, parties in non-competitive environments may not feel the need to gerryman-

der. Third, parties in competitive states may worry about future retribution. Fourth,

parties may limit themselves for fear of incurring court involvement in redistricting.

Fifth, gerrymandering may require detailed spatial information which has improved

over time. Unfortunately, distinguishing between these different motives goes beyond

the scope of this paper. However, they provide unanswered questions for future re-

search. Finally, though currently there is not enough sample size to directly look at

the impact of independent commissions using our methodology, given the increasing

numbers of states who have switched to independent or bipartisan commissions, future

research on their efficacy would be complementary to the research presented here.
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