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Left Behind? Citizen Responsiveness to Government Performance
Information
JOHN HOLBEIN Duke University

Do citizens respond to policy-based information signals about government performance? Using
multiple big datasets—which link for the first time large-scale school administrative records and
individual validated voting behavior—I show that citizens react to exogenous school failure

signals provided by No Child Left Behind. These signals cause a noticeable increase in turnout in local
school board elections and increase the competitiveness of these races. Additionally, I present evidence
that school failure signals cause citizens to vote with their feet by exiting failing schools, suggesting
that exit plays an underexplored role in democratic accountability. However, performance signals elicit
a response unequally, with failure primarily mobilizing high propensity citizens and encouraging exit
among those who are white, affluent, and more likely to vote. Hence, while performance signals spur a
response, they do so only for a select few, leaving many others behind.

We are transforming our schools . . . . We are insisting on
accountability, empowering parents . . . and making sure
that local people are in charge. We will leave no child
behind.

President George W. Bush1

Information matters in nurturing democratic ac-
countability. When citizens are informed, they can
play an active role in holding government account-

able; when they are not informed, they are less likely
to act when government performance deteriorates—
resulting in policy that drifts further from public pref-
erences (e.g., Schlozman, Verba, Brady 2012). Infor-
mation, in short, “enables [citizens] to impose sanc-
tions on . . . power-wielders” and, as such, enhances
accountability (Grant and Keohane 2005, 30). Unfortu-
nately, the citizenries of many contemporary democra-
cies have strikingly low and unequal levels of informa-
tion. While this problem it is widely understood (e.g.,
Delli Carpini and Keeter 1996; Ferejohn 1986; Prze-
worski, Stokes, and Manin 1999), it remains unclear
how best to address this issue.

Increasingly common are policy-based attempts to
address low and unequal levels of citizen information
through performance accountability systems. Perfor-
mance accountability systems differ in their form
and substance, but generally have three components:
measurement, sanctions, and publication. In the
first, government performance is placed on a common
standard (e.g., letter grades from A to F). In the second,
those who do not meet these standards are punished.
In many cases, the main punishment comes from the
third component—distribution of performance to the
public. These performance accountability mechanisms
are intended to provide citizens with clear metrics
of policy performance to enable responsiveness. In
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recent years, performance accountability systems
have become increasingly common across a variety
of sectors—domestic and international, public and
private. For example, in the United States, some
governments have begun to measure and publish
performance grades for municipal agencies.2 These
types of reforms have also spread widely through
international development (e.g., politician audits),
financial (e.g., disclosure requirements in banking),
food services (e.g., letter grades of cleanliness posted
on restaurants), child-care (e.g., quality rating and
improvement systems), transportation (e.g., A+B
performance-based contracts), environment (e.g.,
performance-based air quality standards), and
education contexts (Björkman and Svensson 2009;
Stecher et al. 2010). The No Child Left Behind Act of
2001 (NCLB) is a prominent example of a public policy
designed with a performance accountability structure.
This seminal law provides citizens clear signals about
which public schools are “failing” that are designed to
help citizens hold local school officials accountable, as
the opening quote from President Bush makes clear.

Despite the widespread trend towards performance
accountability policies, exemplified by NCLB, there
lacks a comprehensive empirical examination of citizen
responsiveness to performance information signals. Do
citizens respond to NCLB-based signals information
that their local school is failing? The answer to this
question is theoretically unclear as it depends on citi-
zens’ underlying levels of information—if residents are
fully informed we might not expect to see a response,
but if they instead have limited information, failure
could serve as an alarm that something is amiss. Sim-
ilarly, if citizens do respond, how do they do so: with
increased voice in their local school board elections
or by exiting the failing school? Finally, who is most
likely to respond? In other words, does performance
information serve to narrow or exacerbate inequalities
in the electorate?

In addressing these questions, I bring together three
unique “big data” sources from North Carolina. These
combine detailed panel information on 15 million

2 In 2014, New York City began grading agencies on their fiscal
prudence (see NYC PR 14-09-78).
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citizen-year observations from the state’s voter file, 5
million student-year observations in the state’s pub-
lic school system, and the performance of the state’s
15,000 school-year observations. With these data, I
examine the causal impact of school failure signals
on metrics of citizen accountability, including voter
turnout in school board elections, competitiveness of
school board elections, and exit from failing schools.
I do so with a regression discontinuity design (RDD)
that leverages exogenous variation around the arbi-
trary school failure cutoff. Enhancing this RDD, I
leverage the panel nature of my data to make an
even stronger comparison: between marginally failing
schools and the same schools when they marginally
pass.

This analysis shows that citizens respond to school
failure signals, and noticeably so. After a school is la-
beled as failing by NCLB, voter turnout in subsequent
school board elections rises substantially—by five to
eight percentage points on average. In addition, I find
that failure signals increase the competitiveness of local
board elections. In short, it appears that performance
signals prompt residents to use their voice in an at-
tempt to hold local elected school officials accountable.
Beyond this voice response, I also show that—as the-
ory has long predicted, but few empirical studies have
corroborated—citizens respond by voting with their
feet, exiting communities that experience school fail-
ure. Such responses demonstrate that citizens may not
always be attentive to government performance, but
instead react when performance crosses a performance
threshold and a proverbial alarm sounds. Despite this
response, these voice- and exit-based responses vary in
important ways. These gains come largely from those
most likely to participate at baseline based on pre-
vious vote history, socio-economic status (SES), and
race. Thus, while performance-based accountability en-
courages citizen responsiveness, it does so unequally—
promoting the strongest response among those already
engaged.

This examination contributes to a salient policy de-
bate as policymakers increasingly look to performance-
based systems as a means of increasing transparency,
promoting local accountability, and ensuring “good
governance” (Lewis-Faupel et al. 2014; Pande 2011).
By using data from NCLB, this study provides direct
information about the causal impact of a current, large-
scale public policy initiative on citizen action. Further,
this article shows that accountability studies should
expand to consider not just metrics of voice but also
of exit, which constitutes an important, yet underex-
plored, venue of citizen responsiveness. Finally, these
results highlight that performance accountability poli-
cies can be a double-edged sword. Although they can
promote citizen responsiveness, they may also exacer-
bate participatory inequalities.

BACKGROUND & THEORETICAL
FRAMEWORK

In recent years performance accountability systems
have spread widely across health, transportation, agri-

culture, penal, environment, international develop-
ment, and education sectors. These systems provide
citizens with information signals about government
performance. Although designed to improve demo-
cratic accountability, not much is known about if and
how people respond to these performance signals. In-
deed, one of the longest standing debates in the field
is about the basic capacity of citizens to use infor-
mation in their political decision-making. Given that,
will performance information prompt citizen action or
will the “sheer access to current information,” ensure
that “the great bulk of . . . information dispensed . . .
blows away like chaff” (Campbell et al. 1980, 254)?
The existing literature on this point has been decidedly
mixed.

Previous research suggests that voters are sensitive
to economic performance (e.g., Fiorina 1978; Rudolph
2003), crime (e.g., Arnold and Carnes 2012), mili-
tary deaths (e.g., Grose and Oppenheimer 2007), and
distributive spending (Chen 2013), but there is little
consistent evidence that citizens rely on performance
metrics from specific policies. For example, some find
that citizens respond to performance information (e.g.,
Banerjee et al. 2010), but others find the opposite (e.g.,
Olken 2007).3 Research on school performance, in par-
ticular, shows conflicting results in this regard. Using
data from South Carolina, Berry and Howell (2007)
find that poor public school performance predicts met-
rics of citizen responsiveness in school board elections.
In contrast, using observational data from multiple
states Rhodes (2014) finds that more stringent perfor-
mance reporting requirements predicts lower levels of
citizen responsiveness.

These conflicting results may be because many stud-
ies linking government performance and citizen re-
sponsiveness struggle, to varying degrees, with endo-
geneity. Unfortunately, exogenous changes in govern-
ment performance are few and far between. In the
case of public school performance, this is especially
problematic because geographic proximity to a high
or low performing public school is not allocated ran-
domly. As a result, the relationship between metrics
of performance and citizen responsiveness may be
subject to omitted variable bias or selection effects
(Ashworth 2012). As such, gaining leverage on the
question of whether citizens respond to performance
information requires a robust causal identification
strategy.

In this article, I leverage a natural experiment with
No Child Left Behind (NCLB) that avoids these en-
dogeneity issues. Under this prominent performance
accountability reform, local public schools are labeled
“failing” when they do not meet an arbitrary perfor-
mance cutoff (I outline the nature of this cutoff in detail
below). While schools do not fail randomly, a group of
schools near the failure cutoff appear to cross over
it—or not—in an as-good-as random manner (Ahn &
Vigdor 2014a; Holbein and Ladd 2015). Moreover, as
NCLB has been in place for some time, schools fall

3 For an overview of the mixed findings from international settings,
see Pande (2011).
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on either side of this arbitrary cutoff repeatedly, al-
lowing even stronger comparisons across the failure
cutoff within individual schools. This setup allows for
a compelling examination of whether performance in-
formation elicits a response, in this case by increasing
citizens’ turnout in and the competitiveness of local
school board elections.

In addition to allowing an exploration of whether
citizens respond, NCLB provides an opportunity to
reconsider how citizens might respond to information
about government performance. Previous accountabil-
ity studies have predominantly focused on one type of
citizen response—citizens’ use of voice (typically their
vote) to alter who is in power. However, this focus
may be overly narrow. Theoretical models have long
predicted that when government performance deteri-
orates citizens will use both voice and exit (Hirschman
1970). Conceptually, scholars have identified exit as
being strongly linked to democratic accountability. The
thought is that if citizens move from a municipality
when economic performance declines, for example,
public agencies will lose revenues because of a dimin-
ished tax base. In such cases, elected officials might
have to cut services, which can then snowball into fur-
ther performance declines and more citizen dissatisfac-
tion (Hirschman 1970, 21–30). Moreover, exit may be
damaging to the reputations of elected officials, acting
as a signal of their own low performance. Such an out-
come enhances the likelihood that the elected official
is voted out of office (Warren 2011, 694). Hence, exit,
or the threat of exit, is thought to incentivize high per-
formance from elected officials (Chubb and Moe 1991;
Friedman 1955).

For these reasons, some have argued “exit-based
empowerments should be as central to the design and
integrity of democracy as distributions of votes and
voice” (Warren 2011, 683). However, while many the-
oretical models consider both voice and exit as im-
portant to ensuring “representative outcomes in local
politics,” few empirical studies consider both behaviors
in tandem (Dowding and John 2008; Trounstine 2010,
408).4 This is unfortunate due to the presence of nu-
merous venues where exit can be used. For example,
if citizens are dissatisfied with the government benefits
they are receiving, they may exit to a community with
better benefits (Tiebout 1956). Alternatively, citizens
may exit if they have a strong aversion to a certain
policy, party, or politician.5 More broadly, whenever a
choice set and competition exists between public and
private providers—as it does in health, transportation,
and housing sectors, to name a few—people can choose
to exit as a signal of their dissatisfaction. In the edu-
cation context, this option is particularly salient: being
an explicit option under recent school choice reforms,

4 A few works come close. Henderson (2010) considers the impact
of school performance on exit patterns, but not voice, while Cox and
Witko (2008) examine the relationship between exit and voice.
5 As some have done in response to tax systems (see “Why More
Americans Are Renouncing U.S. Citizenship,” NPR, 2/20/2014) or
threatened to do with the election of Presidents Bush and Obama.
(see “ ‘I’m Moving To Canada,’ And Other Recent Overreactions
To Political Events,” Medialite, 9/11/2012).

like school vouchers and charter schools. Moreover,
it plays a central role in recent performance account-
ability systems, like the school transfers allowed under
NCLB. Given its potential as a response option, stud-
ies that ignore exit may produce misleading results. If,
for example, performance signals promote exit but not
voice, studies that examine voice-based responses in
isolation will come to the wrong conclusions.6

As exit has long been ignored empirically, many un-
certainties remain as to the nature of this type of citizen
response. For example, previous research is ambiguous
as to whether exit is a tool for those marginalized or
those already likely to participate. On the one hand,
some theories predict that exit will “atrophy the devel-
opment of the art of voice” by providing a substitute for
high propensity participators (Hirschman 1970, 43; see
also Rich and Jennings forthcoming). However, others
predict that “exit can function as [a] low-cost, effective
empowerment, particularly for those without voice”
(Warren 2011, 683). Exploring who exits, in short, is
important as it may have implications for citizen voice
and the responses of elected officials.7

Finally, the question of who exits strikes at a broader
ambiguity from previous accountability studies. For the
most part, this literature has very little to say regarding
who responds to information about government per-
formance. Most consider performance information, if
anything, to have a uniform impact. However, work
from other studies of voter behavior hints that such a
model may be an oversimplification (e.g., Arceneaux
and Nickerson 2009; Enos, Fowler, and Vavreck 2014).
For example, some work suggests that information may
spur the involvement of those least likely to participate
(e.g., Di Gennaro and Dutton 2006). This may occur
if information has diminishing returns (e.g., Lassen
2005; Wolfinger, Highton, and Mullin 2005). Under
this response heterogeneity, providing performance
signals—school failure signals, in the case of NCLB—
would reduce inequalities in citizens’ use of voice and
exit. Conversely, however, there are reasons to suspect
that performance signals may perpetuate inequality
in these outcomes. This may occur if recognition and
responsiveness are contingent on individuals’ ability
to process new information. Indeed, this explana-
tion is central to the idea of a knowledge gap from
the political campaigns literature, which predicts that
new information technology will enhance participa-
tory inequality (Holbrook 2002). Given the current
state of the accountability literature, however, which

6 Another reason to examine exit and turnout involves simple math.
As turnout in an area equals votes

population , changes in turnout can occur
when population shifts, even when the number of votes does not.
7 Exit heterogeneity could damage or enhance to accountability. If
high propensity individuals use exit, elected officials could be more
likely to respond, because they lose the social and financial contri-
butions of these residents. Alternatively, elected officials could be
less likely to respond because the particularly active people have
exited the area, and, as a result, the chances of being removed from
office diminish. This ambiguity deserves direct attention. Doing so
here is simply beyond the scope of this article. I seek to establish
whether exit occurs; another valuable question is how exit affects
elected officials.
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of these scenarios is realized remains theoretically
indeterminate.8

In sum, there remains much to be understood about
the effectiveness of performance accountability poli-
cies, including if citizens respond to performance infor-
mation, how they respond, and who is most likely to do
so. Relying on a diverse set of administrative data and
a compelling statistical approach, I use No Child Left
Behind to examine these important topics.

EMPIRICAL CASE: NO CHILD LEFT BEHIND

Signed into law on January 8, 2002 as a bipartisan re-
form, No Child Left Behind is widely considered the
“most far-reaching education policy . . . over the last
four decades” (Dee and Jacob 2011, 149). Since its
implementation, NCLB has been the primary means
for improving education outcomes. By many accounts,
the law has fundamentally altered how public schools
in the United States operate (Dee and Jacob 2011;
Holbein and Ladd 2015; McDonnell 2009). The law
has been a subject of intense debate, with members
of Congress almost 15 years later continuing to argue
over its merits.9

No Child Left Behind is explicitly focused on raising
overall performance and, as the law’s name implies,
reducing inequality. To accomplish these goals, the law
mandates that schools implement performance-based
accountability systems. Under NCLB’s performance
system, measurement consists of administering stan-
dardized tests to students. Publishing performance oc-
curs through the labeling schools as “failing” if arbi-
trary proficiency thresholds are not met. Dissemination
of this information is achieved through letters from lo-
cal school officials, an official website that receives sub-
stantial web traffic, and various informal channels (see
Section I in the Online Appendix). Nearby residents,
regardless of whether they have children in schools,
have reason to pay attention to these failure signals,
as these play an important role in influencing housing
values (Figlio and Lucas 2004).

Research on the impact of NCLB has focused pri-
marily on its role in influencing student test scores,
finding mixed results (Holbein and Ladd 2015). How-
ever, beyond promoting student achievement, NCLB
has another less-examined purpose. Following stan-
dard accountability theory, NCLB was designed, in
part, as a mechanism for increasing local accountability.
When designed, it was hoped that this reform would
empower communities to hold local elected school of-
ficials accountable (McDonnell 2009). As evidence of

8 Another heterogeneity of interest is along latent dimensions of
support for those in power. Those who support the incumbent may
be demobilized by failure, while those who do not may be mobilized.
Unfortunately, I cannot explore this in my local context, due to the
nonpartisan nature of the races I explore and the lack of available
data on incumbency.
9 The performance-based system No Child Left Behind created re-
mains in force as of July, 2015. President Barack Obama granted
waivers to several states in 2012, but required that these keep some
form of performance accountability. Various revision bills have been
brought to the floor of Congress as recently as July 2013 and July
2015.

this, the text of NCLB repeatedly mentions its intention
to “lower barriers to . . . participation” as a means of
putting pressure on local officials (e.g., ESEA 2002, 115
STAT. 1456). The law’s designers argued that provid-
ing performance information would serve to put local
“school boards . . . on notice.”10

Despite this objective, little published work has ex-
amined the impact of NCLB on measures of demo-
cratic accountability. The work that has been done has
focused on citizen attitudes rather than behavior; for
example, Rhodes (2014) explored some of the impli-
cations of NCLB for citizen efficacy, while Chingos,
Henderson, and West (2012) explored failure’s impacts
on subjective evaluations of schools. None have linked
school performance and validated individual behav-
ior. Further, no study has explored how citizens may
respond—through voice, exit, or both—and who is
likely to respond.

DATA

To explore these topics, I use a combination of unique
“big data” sources. The approach used here links—for
the first time—a rich set of administrative data from
public schools and election administration records.
These observations come from a single state: North
Carolina. This is done due to the richness of student,
school, and registered voter data in the state. Unlike
many other states, North Carolina has long collected
student-level information for all students in public
schools, having almost 20 years worth of individual-
level student data. As described here, I use data from
the state that combines a large population of public
schools over time (�15,000) and student-year observa-
tions (�5,000,000) with the validated voting behavior
of a large sample of registered citizen-year observa-
tions (�15,000,000). Bridging these large datasets, I
create a unique set of information that can be used to
document—among other things—the impact of school
failure signals on metrics of democratic accountability
such as voter turnout in school board elections, com-
petitiveness in those elections, and exit from public
schools.11

In this analysis, the independent variable of inter-
est is whether or not schools failed to make adequate
yearly progress (AYP) under NCLB.12 The failure de-
termination is described in detail in the methods sec-
tion below, as it has direct bearing on the identification
strategy used. Generally speaking, AYP failure is de-
termined by low student performance on standardized
tests. Low performing schools signal to their surround-
ing communities that they have failed, while higher
performing schools do not.

10 Rep. George Miller, Congressional Record of the 107th Congress
(2001–2002), p. H2594.
11 Focusing on a single state has drawbacks. However, using North
Carolina mitigates some of these. As the tenth most populous state
in the United States, the state has a diverse population living in both
rural and urban settings and voter turnout that is comparable to
overall national rates.
12 This is drawn from North Carolina school performance data from
2003–2011.
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FIGURE 1. Performance Failure and Voter Turnout

Notes: The map displays the performance of elementary schools in North Carolina in the 2009–2010 school years matched to turnout
information in the next local election.

To examine how school failure signals influence met-
rics of citizen responsiveness relevant to democratic
accountability, I use four outcomes. The first measure—
voter turnout—is often used in accountability studies
(e.g., Banerjee et al. 2010; Chen 2013; Chong et al.
2011; Pande 2011). In this study, I restrict the turnout
measure to elections where a school board race is on the
ballot, when local school performance is most salient
to the vote at hand. In North Carolina, these elections
generally occur during May, even-year primaries.13 In
addition to turnout, I examine the competitiveness of
school board elections, including the number of can-
didates running and the margin of victory.14 These
are also commonly used in accountability studies (e.g.,
Berry and Howell 2007; Ferraz and Finan 2008; Niemi
et al. 1995), particularly in local races where data on
incumbency is often not available.15 Finally, I exam-
ine exit, or voting with one’s feet, which has rarely
been used in accountability studies. This outcome is
measured using the school enrollments and exit data
housed at the North Carolina Education Resource
Data Center (NCERDC). This large-scale administra-
tive dataset documents the flow of students into and
out of the North Carolina public schools, and is readily
matchable to public school performance.16

The matching of school performance data to voter
data requires some work. These are collected at dif-
ferent levels—the unit of observation in the voter file
is the individual, while the unit of observation in the
accountability data is the school. Unfortunately, voter

13 I use turnout data from elections held 2004–2012.
14 In North Carolina, school board outcomes are available primarily
from 2008 to 2011.
15 Unfortunately, incumbency is not available in the North Carolina
school board outcomes data.
16 I obtained these administrative files through the NCERDC’s stan-
dard data application procedure.

files generally do not indicate specific school assign-
ment and official school boundary maps are limited in
their availability and quality. Thus, to fit the two data
sources together, I matched citizens to the school that
minimized the Euclidean distance (as the bird flies) be-
tween home addresses and public schools.17 This large-
scale matching process was done four times: identifying
an elementary, middle, and high school for each voter,
and one closest among the three.

This approach comes with distinct advantages. It al-
lows for a breadth that previous studies linking schools
and citizens have not possessed. Moreover, robust-
ness checks indicate that geographic matching approxi-
mates assignment matching sufficiently for the identifi-
cation strategy used. Importantly, geographic matching
does equally well on either side at the school failure
cutoff. Put differently, those schools that marginally
fail are no more likely to be matched to an assigned
school than marginally passing schools. This makes it
very unlikely that the geographic matching procedure
biases the regression discontinuity estimates outlined
below. In short, the matching procedure likely only in-
troduces additional noise into these estimates: making
it harder to find an effect, if one is indeed present.18

Figure 1 illustrates the unique dataset this matching
procedure produces. It maps school performance in
2009–2010—a representative year—and voter turnout
in the next school board election. In the map, the points
represent individual public schools. These are shaded
by performance under NCLB and sized by turnout in
the school zone. From the figure it appears that failing

17 Geographic matching approach is becoming increasingly com-
mon. Several works including Barrows (2014), Minkoff (2014),
and Kogan, Lavertu, and Peskowitz (forthcoming) utilize this
technique.
18 The specification checks outlined here are discussed in the Online
Appendix (see Section IV).
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schools actually decrease turnout in school board elec-
tions. This can be seen by the preponderance of large
grey dots (passing schools with high turnout) and rel-
ative lack of large black dots (failing schools with high
turnout). Bivariate models confirm this simple eyeball
test: showing that schools which fail have voter turnout
that is 8% lower than schools that pass.19

This difference is intuitive, but not terribly infor-
mative of performance information’s effect. Even if
we were to include a host of potentially important
controls, schools that fail would likely be different
than schools that pass on a number of unobservable
dimensions. Perhaps most importantly, the relation-
ship between performance signals and voter turnout
could be endogenous—voter turnout may be strongly
related to parent involvement or social capital, both
of which are thought to influence school performance
(e.g.,Helliwell and Putnam 2007; Jeynes 2007). In short,
this correlation between the performance and citizen
response may be highly misleading. Getting around
this problem and isolating performance information’s
effect requires some form of causal identification
strategy.

METHODS

To estimate the unbiased impact of performance signals
on citizen voice and exit, I leverage a discontinuity in
school performance at NCLB’s school failure cutoff.
As has been well established, observations that are
sufficiently close to an arbitrary discontinuity are sep-
arated primarily by exogenous shocks (e.g., Butler and
Butler 2006). Regression discontinuity models lever-
age this exogenous variation, using data on either side
of a discontinuity to establish treatment and control
groups that are similar on observables and unobserv-
ables. Under modest assumptions, RDD models pro-
duce unbiased local average treatment effects (e.g., Lee
and Lemieux 2010).20

Regression discontinuity models require two param-
eters: first, treatment, and second, the running vari-
able. In the application used here, treatment consists
of a public school failing to make adequate yearly
progress (AYP), sending a signal to the surrounding
community that the school has been labeled failing.
Control schools—those that marginally make AYP—
receive no such signal. Under NCLB, AYP status is
determined by the proportion of students who score
at proficiency on standardized tests. The basic idea
behind determining AYP status is that when too few
students reach proficiency, the school fails. NCLB com-
plicates this slightly by requiring that all student sub-
groups reach specified cutoffs; if one subgroup fails,
the entire school fails.21 Provisions allowing exemp-
tions for passing further complicate the determination

19 Based on a bivariate model of turnout on proximity to failure
among the closest schools match.
20 I explore some of these assumptions in the Online Appendix. In
short, these checks generally suggest that the school failure discon-
tinuity is a valid source of exogenous performance information.
21 The 10 subgroups include All students, American Indian, Asian,
Black, Hispanic, Two or More Races, White, Economically Disadvan-

failure. These exemptions include passing with growth
(improving sufficiently from one year to the next), or
passing with interval (being sufficiently close to pass-
ing). If either of these exemptions pulls a subgroup
above the failure cutoff, that subgroup passes. Despite
this complicated formula, determining school failure is
straightforward given that school performance is made
public—we know very clearly the schools that failed
and those that passed.

In contrast, the formula determining AYP status
makes specifying the running variable—or how close
a school is to failing—difficult (but not impossible).
Traditional regression discontinuity approaches use a
single metric for the running variable. In the NCLB
application, with 20 subgroup scores and multiple chan-
nels for passing with each subgroup, the rule used for
choosing the running variable must account for both of
these features. To do so, I use the procedure developed
by Ahn and Vigdor (2014a), which mirrors other ap-
proaches to specifying the running variable with mul-
tiple inputs (e.g., Jacob and Lefgren 2004; Matsudaira
2008).22 This approach follows the intuition behind the
codified rules of NCLB. The first step chooses one chan-
nel (overall, growth, or interval) for each subgroup in
the school. The decision rule used here is to choose
the channel that gives each subgroup the highest score.
The intuition behind this decision rule is that, under
NCLB’s rules, if any channel places the subgroup above
the threshold, that subgroup passes. Thus, the channel
that produces the highest score identifies how far a
school’s performance would have to deteriorate to not
pass on a given subgroup.23 In the second step, one sub-
group score is chosen to represent how close the school
was to failing. The decision rule for the subgroup score
is to choose the minimum subgroup score. The intuition
behind this decision rule is that, under NCLB’s rules,
if any subgroup score falls below the cutoff, the school
fails. If schools are failing, passing occurs only once all
subgroup categories are brought above the threshold.
Thus, the minimum subgroup score approximates how
far a failing school has to improve to pass. (An example
following these two steps for an individual school is
available in the Online Appendix.)

This approach to specifying the running variable is
more accurate than other naı̈ve approaches. With the
approach just outlined, I am able to correctly predict
�80% of schools as either passing or failing; whereas,
if I simply average across the subgroups I am able to
correctly predict only �50% of schools’ performance.24

Misidentification of school failure status does some-
times occur: in a handful of schools, the running vari-
able indicates that a school failed when we know from

taged, Limited English Proficiency, and Students with Disabilities.
These groups are measured in both reading and math, for a total of
20 subgroup scores.
22 Some have begun to grapple with using multiple measures de-
termining multiple treatments (Papay, Willett, and Murnane 2011).
However, I use multiple measures to determine a single treatment.
23 This approach assumes that all channels improve (or deteriorate)
in an order-preserving fashion.
24 Based on the first-stage estimates from the RDD models (see
Online Appendix, Section VIII).
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the public data that the school was marked passing,
or vice versa. Such misidentification comes primarily
because of ambiguity in the interval exemption and in
the other auxiliary measures used to determine school
failure status.25 Because I am not able to perfectly cat-
egorize schools with the proximity measure, fuzzy RD
is required. This approach is standard in applications
with multiple inputs determining the running variable
(e.g., Ahn and Vigdor 2014a; Matsudaira 2008).

Fuzzy RDDs use an instrumental variables approach
to adjust for noncompliance (Angrist and Pischke 2008;
Hahn, Todd, and Van der Klaauw 2001; Imbens and
Lemieux 2008). Like in randomized-control experi-
ments, Fuzzy RDD corrects for noncompliance by us-
ing treatment assignment as an instrument for treat-
ment receipt. In the NCLB application, treatment as-
signment is predicted failure (based on the running
variable) and treatment receipt is whether or not a
school actually failed to make AYP. The limited non-
compliance in this application comes from schools that
are, as best we can tell, marked failing when they should
actually be passing, or vice versa. Still, as noncom-
pliance of this type is relatively rare, the instrument
is sufficiently strong to satisfy the assumptions of IV
models (Stock and Yogo 2005).26

Equations (1) and (2) show a simplified form of my
fuzzy RD models. Each of the variables in the model
is indexed at the individual (i), school (s), or year (t)
level.

Fst = γ0 + γ1 (Pst) + g (Rst) + γ3(Xist) + δs + ξist,
(1)

Yit = β0 + β1
(
F̂st

) + g (Rst) + β3(Xist) + δs + εist.
(2)

In the first stage, actual AYP failure status (Fst) is es-
timated as a function of the running variable g (Rst)—
which I model using a quartic polynomial, but with
other parametric and flexible nonparametric specifica-
tions in robustness checks—and the excluded instru-
ment determined by the running variable (Pst). The
simultaneously estimated second stage produces the
causal effect of signaled failure on the outcomes of
interest (Yit): school board turnout, electoral competi-
tiveness in board elections, and school exit.27

Also included in the models are a vector of time
varying covariates (Xist) and a school fixed effect (δs).
Including a school fixed effect is similar to combining a
regression discontinuity with a difference-in-difference
approach (e.g., Holbein and Hillygus, forthcoming;

25 The exact interval used by the state is not made public and some
provisions for NCLB’s other academic indicators are somewhat un-
clear (Ahn and Vigdor 2014a).
26 The standard F statistics for instrument strength are provided in
the results tables below. The first stage plots are shown in the Online
Appendix (see Section VIII).
27 Models are run at the school level and weighted according to
the number of registered voters (when turnout is the outcome) or
students in the school (when exit is the outcome). This approach pre-
serves the rich nature of the individual-level data, while improving
computation time.

Jacob and Lefgren 2004). This approach leverages vari-
ation within schools’ performance across the running
variable over time. This protects against the limited
possibility that schools on either side of the failure
cutoff are different in unobserved ways. While spec-
ification checks provided in the Online Appendix indi-
cate this is likely a minimal problem, this is done out
of an abundance of caution for potential unobserved
imbalances unique to the failure cutoff. In addition to
increasing internal validity, this approach allows us to
estimate a compelling change. It compares how citi-
zens react when their school goes, for example, from
nearly failing in one year to actually marginally failing
in another. With the RDD and the school fixed effect,
this approach holds constant unobserved factors that
might bias the relationship of interest.

Despite the causal leverage this RDD design allows,
the focus on a discrete failure signal might make it
more difficult to find evidence of citizen responsive-
ness to performance information. If individuals have
access to a continuous set of performance informa-
tion, signals that come from arbitrary breaks in that
set of performance information could be meaningless
and, as such, would have little impact on individual
behavior (Ahn and Vigdor 2014b). Simply put, discrete
school failure signals might add no new information to
a fully informed citizenry. In contrast, this shouldn’t be
a problem if citizens pay limited attention except when
an alarm is sounded that government performance has
fallen below a particular threshold or tipping point.
Under limited information, exogenous school perfor-
mance signals should enhance citizen learning—giving
citizens a clear and accessible marker for what exactly
constitutes unacceptable government performance. In
short, whether citizens respond to school performance
signals is unclear, deserving empirical attention, which
the RDD approach used here allows.

METHODS: WHO RESPONDS

The regression discontinuity model used, despite its
internal validity, reveals very little about who responds
to performance signals. In order to explore this equally
important topic, I use two complimentary approaches:
model stratification and quantile regression. Both of
these have limitations, but they combine to give us a
picture of who responds to school failure signals. The
first approach simply looks for differences in the regres-
sion discontinuity estimates across individual attributes
of interest (vote propensity in this case). This approach
makes arbitrary decisions about who belongs to high
propensity and low propensity groups, estimates an
average treatment effect for both groups, and then
compares the resultant coefficients. With this approach,
when turnout is the outcome, I stratify on whether
individuals voted in the previous school board elec-
tion; when exit is the outcome, I stratify on individuals’
SES (from the school records), race/ethnicity (school
records), and turnout within the school zone.28 These

28 I use these because I do not have an individual-level match
between individual exiters and voters. As such, I have to use
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TABLE 1. School Failure and Turnout

[1] [2] [3] [4]
DV: Prop. Voted DV: Prop. Voted DV: Prop. Voted DV: Prop. Voted

(Closest) (Elementary) (Middle) (High)

Failure Signal (β1) 0.025∗ 0.052∗ 0.079∗ 0.051∗

[0.003, 0.047] [0.021, 0.083] [0.027, 0.132] [0.001, 0.102]
Controls Yes Yes Yes Yes
Fixed Effect (school) Yes Yes Yes Yes
F (Ho: weak instr.) 10,682,588 8,718,299 7,464,324 8,325,778
R2 0.033 0.045 0.069 0.012
γ 23 145 81 16
N (voter years) 15,220,029 15,928,665 15,372,842 13,991,590
N (school years) 13,561 7,662 3,623 3,141

Notes: ∗ p < 0.05. 95% Confidence intervals in braces. Constant suppressed so as to include all fixed effects.
Standard errors are clustered to school level. Unit of analysis: school-year (population weighted). Bandwidth:
full range. Runing variable: quartic. Controls: % African American (voter file), % Female (voter file), school
size (school file). The Esarey-Danneman parameter which nullifies the estimates is denoted by γ.

variables are informative of what types of voters—be
they high or low propensity—react to failure signals.29

To go one step further, when turnout is the outcome
I also use quantile regression.30 Quantile regression
is preferred by many as a means of exploring treat-
ment heterogeneity because this approach avoids ar-
bitrary decisions of how to define subgroups and be-
cause it gives a more comprehensive picture of treat-
ment effects (Angrist and Pischke 2008, Chap. 7).31

This alternate approach is a data-driven way to look
for treatment heterogeneity. Quantile regression esti-
mates effects across levels of a continuous dependent
variable (Koenker 2005; Yu, Lu, and Stander 2003).
Put differently, quantile regression examines the effect
of treatment on the conditional quantiles of the de-
pendent variable. Given its virtues, quantile regression
has been used in a number of situations: as the stan-
dard approach to looking for unequal impacts of public
works projects (e.g., Gamper-Rabindran, Khan, and
Timmins 2010), healthcare interventions (e.g., Austin
et al. 2005), education policies (e.g., Eide and Showal-
ter 1998), and educational attainment’s effect on in-
come inequality (e.g., Martins and Pereira 2004).32 The
use of quantile regression in the NCLB application is
similar. Here, I combine quantile regression with the
regression discontinuity models to see whether school
failure signals increase turnout around high turnout
schools more than low turnout schools, or, put dif-
ferently, whether failure signals shift the top of the
school turnout distribution more than the bottom. This

information that is available at the individual level in the school
files or at the school level in the voter files that proxy for turnout.
29 In North Carolina, the race/ethnicity and SES participation gaps
are noticeable, with both factors being strongly predictive of turnout.
30 Quantile regression is less appropriate when exit is the out-
come because the exit distribution may not correspond with vote
propensity.
31 To use quantile regression the distribution of the outcome must
be continuous and relatively smooth across the distribution. Turnout
in school zones satisfies these conditions.
32 In this application, the question remains whether the causal impact
of attainment has been identified.

approach preserves the internal validity of the regres-
sion discontinuity models, while giving us a data-driven
approach to examine what type of citizens respond to
school failure signals. If failure signals have larger ef-
fects as we move up the turnout distribution, we can
conclude these promote a citizen response most among
high propensity citizens.33

RESULTS

I first examine how failure signals influence voice-based
citizen responses. Table 1 shows the effect of school
performance signals on voter turnout. The results in-
dicate that having a marginally failing school nearby
increases school board turnout by approximately five
to eight percentage points. The estimates are highly
significant regardless of the school level considered.34

Signaled failure, in short, increases voter turnout in
school board elections.

When considering the substantive meaning of these
effects, a few comparisons are useful. First, we can com-
pare these estimates to the turnout distribution. When
standardizing the outcome we can see that failure’s
effect in closest (0.09σ), elementary (0.19σ), middle
(0.31σ), and high (0.20σ) schools is noticeable.35 Sec-
ond, we can compare the estimates to the margin of vic-
tory in school board elections. Over the period of study
in North Carolina, school board elections were gener-
ally very close. When compared to the margin of vic-
tory, the turnout increases are greater than or equal to

33 School fixed effects are omitted in the quantile models, as combin-
ing these two is methodologically problematic (Gamper-Rabindran,
Khan, and Timmins 2010).
34 This is true even with a conservative approach to estimating the
standard errors. Here I cluster the standard errors at a higher level
than treatment (the school instead of the school-year level). This is
done due to the inherent difficulties involving non-nested data with
fixed effects.
35 The limitations of standardized coefficients are well known. I in-
clude these numbers as a reference for education policy researchers,
who frequently use these.
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FIGURE 2. Failure Signals’ Effect on Turnout

Notes: The figure above displays the causal effect of elementary school failure on voter turnout in the next school board election. Points
in the background display levels of turnout in the school zone, with binned averages shown bold. The effect of failure on turnout is
the distance between the corresponding lines. The figure demonstrates the effect is robust to alternate parametrizations of the running
variable.

31% (closest), 43% (elementary), 48% (middle), and
43% (high) of the school board races. Third, using the
strong body of work from GOTV studies as a bench-
mark, school failure compares favorably. The mobiliz-
ing effect of a failing school signal is smaller than a
typical face-to-face contact, but noticeably larger than
typical phone interventions and mailers (Green and
Gerber 2008; Green, Gerber, and Nickerson 2003).
Finally, we can implement a Bayesian technique that
estimates a parameter for how risk averse to false pos-
itives a researcher would have to be in order to nullify
a statistically significant effect (Esarey and Danneman
2014).36 When applied to the school failure estimates,
this technique shows that even with a very strong aver-
sion to false positives, the effect of a failing school on
turnout remains robust. Thus, regardless of the tech-
nique used, school failure’s mobilizing effect appears
substantively large.

Figure 2 shows this effect visually (see also Fig-
ure A.5 in the Online Appendix). Failure’s effect on

36 This process estimates a parameter that describes the valuation
ratio for correct and incorrect decisions. Esarey and Danneman rec-
ommend a ratio of at least γ = 2 for substantive significance (2014,
14).

turnout can be seen in the vertical jump in turnout at
the failure cutoff. This effect is apparent across various
alternate specifications of the running variable.

These results show that performance information
increases turnout. Still, the possibility remains that a
particularly active group drives this increase. As was
mentioned earlier, existing theories offer conflicting
predictions for how responsiveness to performance
information varies across individuals’ propensity to
participate. If school failure mobilizes high- and low-
turnout individuals equivalently, we should expect to
see that the results are similar across models that strat-
ify on vote history and across the coefficients of the
quantile regressions.

In reality, this is not what we observe. Instead, failure
signals are much more likely to mobilize people who
have previously voted in school board elections. The
treatment effect for those who voted in the last election
is 4.6 percentage points (p � 0.02), while the treatment
effect for those who did not is only 0.8 percentage
points (p � 0.67).37 These coefficients are substantively

37 The same pattern holds when stratifying on individual turnout two
(voted: 2.2%; not voted: 0.0%) and three elections previous (voted:
5.2%; not voted: 1.3%).
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FIGURE 3. Failure Signals and Participatory Inequality
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Notes: The two distributions are smoothed kernel densities with a bandwidth of 0.1 points around the failure cutoff. The lines represent
the 50th (solid) and 75th percentiles (dashed). The distance between the corresponding black and grey lines represent coefficient
estimates from 50th and 75th quantile regressions. The figures show that failure signals move the top of the turnout distribution more
than the bottom, showing an unequal response.

different (the effect for previous voters is 5.75 times
larger than the effect for nonvoters) and statistically
distinct (p < 0.05). The quantile regressions show the
same thing. From these we can see that failure moves
the top of the turnout distribution more than the bot-
tom. For example, school failure raises the 80th per-
centile of the turnout distribution by 13% while only
moving turnout at the 10th percentile by 5%. Like the
stratification results, these two coefficients are statisti-
cally and substantively distinct.

Figure 3 shows the quantile regression results visu-
ally, plotting the turnout distribution for marginally
passing and marginally failing schools. Overlaid are
lines for the 50th (solid) and 75th (dashed) percentiles,
corresponding to both distributions. The difference be-
tween these corresponding percentile lines represents
the quantile regression coefficients at the 50th and 75th
percentiles. As can be seen, failure primarily shifts the
upper portion of the turnout distribution. Comparing
groups in the bottom turnout quartile and those in the
top reveals a treatment effect that is 5.5 percentage

points greater for high turnout individuals.38 (Figure
A.9 in the Online Appendix provides a more detailed
plot of the quantile regression coefficients, with their
corresponding levels of uncertainty.)

What do these results mean? Because school fail-
ure signals predominantly mobilize those who have
recently voted and those at the top of turnout dis-
tribution, we can infer that performance information
primarily promotes participation among those that are
already likely to engage at baseline. In short, this
evidence is consistent with performance signals en-
couraging an unequal response. This suggests that an
important stratification not previously considered in
accountability models. Performance information may

38 The differences between the 25th and 75th quantile estimates in
closest and elementary schools are both substantively noticeable and
statistically meaningful (closest, p = 0.03; elementary, p = 0.03). In
middle schools, the difference is substantively meaningful, but not
precise enough—perhaps due to the relatively few number of middles
schools—to drawn clear inferences (p = 0.47). In high schools, the
pattern is less clear (p = 0.22).
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increase average levels of citizen engagement, but
it may do so at the cost of promoting participatory
inequality.

Beyond changing turnout levels, failure signals ap-
pear to also influence election outcomes. To see this,
we must step back from the level of the citizen—due
to the secret nature of the ballot—to a higher level of
aggregation. Such an approach models the margin of
victory and the number of candidates running in school
board elections as a function of failure and proxim-
ity to failure in school districts. I specify treatment in
these models through a count measure of the number
of schools failing in the district in a given year. For
these models, proximity is calculated using the aver-
age running variable score in the district. Even at this
higher level of aggregation, there exists a discrete jump
in the number of failing schools at the point where the
average district score crosses zero. As such, the results
are analogous to the school-level RDD models.39 The
results from these models can be interpreted as esti-
mates of how citizens respond when school failure in a
given school district increases.

Table 2 shows the results of these models. The results
suggest that when citizens receive signals that schools
in their district are performing poorly, they hold local
school board officials accountable. Races with more
failing schools see more candidates running and tighter
election outcomes. When the number of elementary
schools failing increases by a standard deviation (�6
schools), school board races see about one to two addi-
tional candidates running and margins of victory that
are about one to three points narrower. This shift is
noticeable: large enough to swing about 25% of school
board elections observed in the sample. Put differently,
a simple calculation suggests that somewhere between
20 and 60% of the citizens mobilized by failure altered
their vote choice.40 In short, when schools fail, citizens
become willing for a change in the school board lead-
ership. Potential challengers, noticing the opportunity,
choose to run at a higher rate.

Qualitative evidence is consistent these empirical
findings. Wake County (home of Raleigh—the second
largest city in the state) Public Schools’ experience is
illustrative. In 2008, 80% of schools failed. This put
residents in this model district in unfamiliar territory—
in the bottom quartile of the state. This large increase
in the number of failing schools shaped the number of
challengers that ran for the board—an abnormally high
nine ran in the next election to fill four seats, putting
the race in the top quartile of race competitiveness.
Christopher Malone, a school board challenger—and
eventual board member—stated bluntly that he was
challenging for a spot on the school board because, “we
have too many failing schools [in Wake County].” Like-
wise, after a large number of Chatham County schools
received failing marks in 2007, the subsequent school

39 These models omit the school fixed effect because the level of
observation is now the district and precise manipulation is much less
likely at this higher level of aggregation.
40 (1% � MOV/ 5% � turnout = 20%) or (3% � MOV/ 5% �
turnout = 60%).

board race was particularly contentious—eliciting a re-
tirement and two challengers for a seat that had previ-
ously gone unchallenged. The race came down to a 2.5
percentage point margin—three times smaller than the
surrounding elections in the district. Before the elec-
tion, challenger Flint O’Brien described his reasons for
running as fulfilling a desire to “work to fix [Chatham’s
failing schools] instead of running away,” alluding to
the option many parents were taking to exit failing
schools in the district.41,42

RESULTS: FAILURE SIGNALS AND EXIT

Besides working to remove those deemed responsible
for failure, citizens may choose to exit failing schools:
voting with their feet instead of at the ballot box. To
examine whether this occurs, I turn to data on the
number of students exiting individual schools each
year.

My regression discontinuity models indicate that
school failure signals also cause an increase in resi-
dents’ voting with their feet. Table 3 shows that school
failure causes residents to exit, causing about 16 more
families to leave in the next year than in marginally
passing schools. Figure 4 presents this effect visually,
by showing the discrete jump in exit at the failure cut-
off. Of the 16 failure-induced exits, about 10 families
transfer to other schools, most of which occur within
districts.43 These estimates are all highly significant.
Citizens, in short, use exit when they are given a signal
of low public school performance.

To consider the substantive significance of these esti-
mates, a few comparisons are illuminating. First, we can
compare these estimates to the distribution of exit from
schools. The results represent about 10% of a standard
deviation of the usual exits that occur in North Carolina
schools in a given year—a noticeable amount. Second,
when we compare the coefficients to the distribution
of school size in North Carolina schools, it can be seen
that the exit estimate represents just less than 1% of
an average school’s population. Though this may seem
small, this effect is meaningful. The number of students
exiting in response to failure means the loss revenue for

41 See Chris Malone and Flint O’Brien candidate questionnaires at
www.indyweek.com.
42 Some incumbents—perhaps anticipating challengers—also seem
conscientious of NCLB labeling their schools failing. In 2011, when
only four of 27 schools in the Nash-Rocky Mount Public Schools
made AYP, Evelyn Bulluck—board vice-chairwoman, who was up
for re-election the next year—remarked “Proficiency levels are way
down, and we’re not pleased with those schools that haven’t made
AYP . . . We are displeased at having not met our standards. We will
need to come up with a different strategy to improve” (see “Nash
Schools Need Improvement this Year,” The Bailey/Middlesex News,
2011).
43 Transfers are allowed if a school has failed twice consecutively
and is under the first year of sanctions. Most of the failure-induced
transfers occur when this is the case. However, a few transfers out
of schools do occur when a school fails and is not under sanction.
This estimate is about a quarter of the size of the estimate when
sanctions are in place, and is statistically significant. These nonsanc-
tion transfers are possible because the exemptions offered—general,
hardship, or safety exemptions—are available and because of the
state’s growing number of charter schools.
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TABLE 2. Failure Signals and Electoral Competition

[1] [2] [3] [4] [5] [6]
DV: DV: DV: DV: DV: DV:

#Running/Seats #Running/Seats #Running/Seats #Running/Seats #Running/Seats #Running/Seats
(Elementary) (Elementary) (Middle) (Middle) (High) (High)

Failure Signal 1.37∗ 1.42∗ 1.33∗ 1.76∗ 1.05∗ -0.492∗

[1.27, 1.46] [1.23, 1.62] [1.23, 1.42] [1.53, 1.98] [.933, 1.17] [-0.724, -0.259]
Controls No Yes No Yes No Yes
Constant 2.81∗ 3.90∗ 2.76∗ 4.19∗ 2.70∗ 1.91∗

[2.63, 2.99] [3.50, 4.30] [2.58, 2.95] [3.78, 4.60] [2.49, 2.91] [1.48, 2.33]
R2 0.445 0.492 0.424 0.497 0.224 0.395
γ >100 >100 >100 >100 >100 >100
N 1,062 1,062 1,062 1,062 1,062 1,062

[7] [8] [9] [10] [11] [12]
DV: Margin of
Victory

DV: Margin of
Victory

DV: Margin of
Victory

DV: Margin of
Victory

DV: Margin of
Victory

DV: Margin of
Victory

(Elementary) (Elementary) (Middle) (Middle) (High) (High)
Failure Signal −0.017∗ −0.025∗ −0.015∗ −0.037∗ −0.007 0.003

[−0.028, −0.007] [−0.044, −0.006] [−0.024, −0.005] [−0.061, −0.014] [−0.017, 0.003] [−0.018, 0.026]
Controls No Yes No Yes No Yes
Constant 0.118∗ 0.400∗ 0.119∗ 0.387∗ 0.119∗ 0.429∗

[0.095, 0.142] [0.340, 0.458] [0.096, 0.143] [0.328, 0.446] [0.096, 0.144] [0.368, 0.490]
R2 0.020 0.285 0.018 0.224 0.013 0.283
γ >100 41 >100 100 7 2
N 1,064 1,064 1,064 1,064 1,064 1,064

Notes: ∗ p < 0.05. 95% Confidence intervals in braces; robust standard errors. MOV = margin of victory. Unit of analysis: school district (candidate weighted).
Bandwidth: full range. Runing variable: quartic. Controls: # of citizens, # vote for, # of schools, % of students Af. American. γ is the Esarey-Danneman risk-aversion
parameter.
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schools. Given the state’s funding formula, the number
of students lost is approximately equal to one class-
room (or one teacher). For public schools this also
means the loss of funding for other programs. Taken to-
gether, a back-of-the-envelope calculation reveals that
failure-induced exit leads to about a $54,000 decline in
funding.44 This amount, though perhaps too small for
the general population to notice, represents a crucial
amount for school officials, especially in times of tight
education budgets.45

In short, it appears that failure signals—in addition
to shifting patterns of citizen voice—also have a mean-
ingful effect on patterns of citizen exit. This result is
important; it suggests that not only does performance
information spur voice-based responses—mobilizing
and shifting voters’ choices, as others have shown—it
also promotes citizen responsiveness through exit.

That said, like voice-based responses, only a select
few use exit. Table 3 shows this by presenting the coef-
ficients stratified over three proxies of vote propensity:
socioeconomic status, race/ethnicity, and the turnout in
the area around the school. If failure signals encourage
exit among low propensity residents, we would expect
to see low SES individuals, minorities, and those liv-
ing in low turnout areas to use exit when their school
fails.

Yet, this is not what we observe. Columns 1–3 first
explore racial patterns in failure-induced exit. These
show that school failure causes white residents to exit
much more than minorities. Columns 4 and 5 show
exit patterns across levels of affluence. These indicate
that affluent students are more likely than poor to exit
in response to school failure signals. Finally, columns
6 and 7 show exit patterns across school turnout lev-
els. These models indicate that high turnout areas are
more likely to see higher exit in response to a failure
signal than low. In short, failure is most likely to elicit
an exit response from white, affluent families in high
turnout school zones. Together, these models suggest
that performance information does not empower low
propensity participators, as some have argued (e.g.,
Warren 2011), through exit. This distinction is meaning-
ful, suggesting that rather than being an empowering
alternate venue for citizen accountability, exit does lit-
tle to fill the voice-based gaps caused by performance
signals.

44 This estimate was based on the cost of a teacher and the cost of
other programs. Failure-induced exit amounts to a loss of about one
teacher. In the state, teacher salaries range about $30–$45k per year.
If we use the lower salary estimate, the funding lost for teachers due
to failure is $30k. Regarding other programs, schools are allocated
about $1,500 per student for various programs (teacher assistants,
etc.). Thus, schools that lose 16 students due to failure receive about
$24,000 less for these programs. Hence: $30,000 (teacher salary) +
$24,000 (other programs).
45 Such post-treatment declines in funding are unlikely to drive the
voice responses documented here. I explore this possibility empir-
ically in the Online Appendix. In short, changes in funding that
do occur, but likely do after the board elections are held. More
importantly, failure-induced changes to funding are not signaled to
the public in a transparent way and are relatively small compared to
the broader funding structure that is locked into place before school
failure status is determined.
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FIGURE 4. Failure Signals’ Effect on Exit

Notes: Figure displays the causal effect of elementary school failure on the number exits from the school. Points in the background display
the number of exits from a school, with binned averages shown bold. The effect of failure is the distance between the corresponding
lines. The figure demonstrates the effect is robust to alternate parametrizations of the running variable.

CONCLUSION

This article provides causal evidence that citizens are
responsive to government performance information
provided through performance accountability policies.
I have shown that when school performance falls be-
low No Child Left Behind’s failure threshold, citizens
voice their displeasure, turning out at higher rates in
school board elections and increasing their competi-
tiveness. Additionally, as theory has long predicted but
few studies have explored, performance information
also primes citizens’ use of exit. Given these increases
in citizen responsiveness, performance accountability
appears to have a role to play in remediating low levels
of citizen information. However, these gains do not
distribute themselves equally. With both voice and exit,
high propensity citizens appear to be much more likely
to react to a signal than low propensity citizens. Instead
of performance accountability reforms filling gaps in
citizen responsiveness, as many of them intend, these
appear to actually exacerbate inequalities in citizen
responsiveness.

Given citizen responsiveness’ key role in models of
democratic accountability, these offer two key contri-
butions to research in this area. First, the results suggest

that accountability studies have focused myopically on
votes and other voice-related metrics. It appears that
citizens use exit as an alternate venue when they are
dissatisfied with government performance. As such,
those who fail to explore exit in accountability stud-
ies may come to the wrong conclusions about citizen
responsiveness to information about government per-
formance. Given exit’s potential as a tool for enhanc-
ing accountability, this act has been underexplored.46

Second, the results suggest that contemporary account-
ability models should consider the possibility that citi-
zens respond unequally to the same information about
government performance. Models that look only for a
uniform response may miss meaningful heterogeneity
in citizen responsiveness. This finding has important
policy implications. If we believe that citizen respon-
siveness drives government accountability, the likely
result of performance signals is to encourage inequali-
ties in democratic accountability.47 Given these results,

46 It remains to be seen whether the theoretical prediction that
elected officials actually respond to exit is actually realized. Such
a topic is valuable, but simply beyond the scope of this article.
47 Of course, responsiveness from elected officials may break down
(e.g., Ashworth 2012; Healy and Malhotra 2009; 2013; Nielsen and
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performance accountability approaches to addressing
information gaps may not enhance accountability for
all.

The source of this unequal response is unclear. If
this inequality arises because less sophisticated, low
propensity citizens do not have easy access to per-
formance information, policy enhancements regarding
how performance information is formatted and dis-
tributed may be in order. If, however, these gaps arise
because low propensity citizens have more obstacles in
the way of exercising voice and exit, changes to per-
formance information may not be enough to close this
gap. For example, if low propensity participators would
like to use exit to leave failing schools, but have limited
capacity to do so—because of moving or transportation
costs—performance accountability reforms may not be
enough. Such a situation would call for complimentary
policies that simultaneously target the elimination of
these obstacles.

Regardless of the reasons driving this unequal re-
sponse, this finding has troubling implications for
performance accountability reforms. Performance ac-
countability systems are widespread and rapidly
spreading—these reforms can now be found in health,
penal, nonprofit, environmental, agricultural, and for-
eign policy sectors. Many of these systems, including
No Child Left Behind, intend to not only draw out
a citizen response, but to do so broadly: with these
reforms placing special focus on empowering disadvan-
taged citizens. The results presented here suggest that
these systems may struggle to achieve this objective,
and may even make things worse. Thus, policy-makers
should proceed with care—these systems may spur lo-
cal accountability among some, but leave many citizens
perpetually behind.

SUPPLEMENTARY MATERIAL

To view supplementary material for this article, please
visit http://dx.doi.org/10.1017/S0003055416000071.
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