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Abstract

This dissertation studies the supply of charter schools, school alternatives intro-
duced to education markets to expand choice for students. Drawing upon unique
data gathered from Florida, the chapters examine the characteristics and behavior
of charter schools and their implications for equilibrium sector outcomes and for po-
licy. The first chapter investigates how non and for-profit managed charter schools
differ in terms of where they locate, the composition of students they serve, and stu-
dent performance. Regression estimates indicate that, among independent charters,
for-profits spend less per pupil on instruction and achieve lower student proficiency
gains. By contrast, among charter schools that belong to a network, for-profits spend
significantly less per pupil, but expenses on student instruction are not being cut.
These results thus provide empirical evidence concerning the trade-offs surrounding
recent, policies that restrict for-profit management of charter schools. The second
chapter develops and estimates an empirical model of how charter schools decide
where to locate in a school district. This is motivated by the possibility that flat
funding formulas create an incentive for charter schools to spatially “skim” low-cost
students. In the model, charter schools choose a location based on expected re-
venues, which depend on the per-pupil funding rate, and costs, which depend on
the composition of students served. The equilibrium structure of the model, which
embeds competition with public and other charter schools for students, facilitates

the study of counterfactual funding policies, including a formula tying revenue to
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the characteristics of students a charter school serves. The estimation strategy con-
sists of linking charter school effectiveness at raising student achievement, recovered
from student test score data, with charter school expenditures to estimate the cost
structure of charter schools and then leveraging revealed preference to uncover how
charter schools respond to competitive and financial incentives. The results indi-
cate that a cost-adjusted funding formula would significantly increase the share of
charter schools serving disadvantaged students with little reduction in aggregate ef-
fectiveness. These findings are important in demonstrating that a mismatch between
funding and costs may generate significant disparities in benefits from school choice
through inequity in access. Together, the chapters suggest that supply-side incenti-
ves may provide an effective policy instrument for directing competition in education

markets, which has broad implications for the design of school choice programs.
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Introduction

School choice proponents and opponents alike frequently invoke the metaphor of an
education market. Proponents contend that choice stimulates competition, driving
schools to either raise student achievement or to go out of business. Opponents of
choice, on the other hand, express skepticism at the belief that parents and house-
holds are consumers sensitive to school quality. Rather, critics argue that parents
choose schools for other reasons, particularly the composition of peers, which rai-
ses equity concerns. Charter schools, which are privately-operated but funded out
of public education revenues, remain on the front lines of this policy debate in the
United States. Despite eliciting continued controversy in a number of states and
districts, charter schools have become a permanent feature of the educational lands-
cape over the past twenty years. The Obama Administration’s 2009 Race to the Top
initiative, for example, incentivized charter school support by including removing
expansion barriers as a criterion for receiving federal dollars. As a result, improving
the performance of the charter sector has become the relevant policy context for a
large and growing number of jurisdictions embracing charter schools as an education

reform.



Assessing the value of additional investment in charter schools and designing ef-
fective policies requires an understanding of the supply-side of the market, however —
a dimension that remains neglected in both the considerable empirical literature stu-
dying school choice and work focusing on charter schools in particular. For instance,
a dense supply of available and effective schools requires that the costs of opening
and operating schools in a competitive education market (e.g. securing facilities,
designing curricula, hiring and training faculty and staff, etc.) are not prohibitive
for operators. Importantly, viewing school choice from this perspective modifies both
the supportive and skeptical views of school choice. First, for cost-related reasons
alone, choice may incentivize schools to engage in “spatial cream-skimming”: if the
cost of reaching a targeted achievement level varies by student type and students
sort residentially across geographic areas, schools have an incentive to locate in some
areas over others, potentially leading to inequity. In underserved areas where pu-
blic schools may be failing, this incentive can work against competitive ones even

if demand for education alternatives may be high. The °

‘market” may thus devolve
into geographically and competitively isolated schools that target relatively low-cost
students. These incentives and their implications for efficiency and equity in the
charter sector, as well as for policy design, have not previously been quantified.

At the same time, charter schools, as non-profit firms, may have internal incen-
tives to raise student achievement even if parents are unresponsive to quality, an
overlooked point in the invocation of the market metaphor. Absent strong competi-
tive incentives, charter schools may supply quality for altruistic or non-profit seeking
reasons alone, though the growing share of for-profit managed charter schools in
many settings raises the concern that, alternatively, charters may cut costs to im-
prove their bottom line. In this way, the education market is comparable to health
care and similar markets, which feature mixed production by non and for-profit firms.

The effects of this element of the market are important because for the aggregate
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supply of effective school alternatives in the education market, it is not demand as
such, but demand relative to supply, which may respond to both external and inter-
nal incentives, that matters. Little to no work has examined difference between non
and for profit managed charter schools, either in terms of the students they serve,
their expenses, or ability to raise student learning or their sources, which may have
significant implications for expansion of the charter sector.

This dissertation consists of two chapters examining supply-side elements of the
charter sector. In addition to expanding understanding of education markets in order
to inform school choice policy, the chapters draw upon a common data set assembled
from existing and new sources from the state of Florida. The annual independent
audits filed by all charter schools were individually scanned, read, and manually di-
gitized to produce a unique and comprehensive database of charter school financials.
These records facilitate analysis of both how much charter schools spend and why
and what they allocate spending towards. In addition, a second new data source
consists of annual survey responses by Florida charter schools, which provide infor-
mation about schools’ management including whether they contract with a for-profit
management organization. These data then were merged with publicly-available data
of public schools’ characteristics, locations, and student test scores. Each chapter
describes the respective data elements of principal importance in expanded detail.
Beyond the rich data available, Floridas charter-friendly institutional environment,
which generously funds and does not cap the number of charter schools, is particu-
larly tailored to the dissertation’s research questions.

The first chapter of the dissertation, titled “Putting Dollars Before Scholars?
Evidence from For-Profit Charter Schools in Florida,” compares for and non-profit
management of charter schools in terms of student and location characteristics, allo-
cation of financial resources, and student proficiency. In addition, the comparisons

are stratified by whether a charter school belongs to a network to shed light on the
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sources of the differences. Comparisons reveal that independent for and non-profit
charter schools locate in similar markets and serve similar student bodies, whereas
for-profits belonging to a network locate in lower income, denser, and more Hispanic
areas. Bearing out the concerns of parents and policymakers, regression estimates
indicate that, among independent charters, for-profits spend less per pupil on in-
struction and achieve lower student proficiency gains. By contrast, among charter
schools belonging to a network, for-profits spend over 11% less per pupil, but ex-
penses on student instruction are not being cut. The estimates, which control for
differences across schools in student composition and other characteristics, imply
that an equivalent level of per pupil expenses purchases about 0.030 higher student
proficiency at network for-profit charter schools. These findings, which have im-
portant implications for policy and the development of the charter sector, provide
evidence that for-profit charter schools are able to economize and expand without
compromising student education.

Titled “Incentives and the Supply of Effective Charter Schools,” the second chap-
ter studies an under-recognized source of disparities in charter schooling: inequity in
access to school choice. This inequity stems from two common features of charter
school policy: First, charter school funding is typically set by formulas that provide
the same amount for all students regardless of need or advantage. At the same time,
while charter schools may not screen students, they choose where to locate and, due
to travel costs, serve student populations that largely reflect local demographics. In
the chapter, I present evidence from Florida that this creates perverse incentives that
skew the distribution of students attending charter schools towards low-cost student
populations. To do this, I develop and estimate an empirical model of charter school
supply and competition. In the model, charter schools choose a location in a school
district based (at least partly) on expected revenues, which depend on the per-pupil
funding rate, and costs, which depend on the composition of students served. Due to
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competition with public and other charter schools for students, the location choices
of charter schools are mutually dependent. I thus adapt the structure of an in-
complete information entry game, which allows me to study counterfactual funding
policies, including a formula tying revenue to the characteristics of students a charter
school serves, in terms of equilibrium sector outcomes. I use the panel of student
test scores to estimate effectiveness at raising student achievement, while the finan-
cial statements enable me to separate cost from demand-side reasons for a charter
school’s choice of location in the data. I study a counterfactual funding formula that
removes the financial incentives to skim and find that this policy raises the share
of subsidized students attending charter schools by nearly 8%. In addition, because
the charter schools sustained in the market by this policy change are not relatively
low effectiveness schools, the equity gain is associated with little to no change in the
aggregate effectiveness of the charter sector. These findings are important as they
demonstrate that a mismatch between funding and costs may generate significant
inequities in benefits from school choice, while underscoring that funding policy, an
element of both private school voucher and charter school programs, may provide
an effective policy instrument for directing competition in education markets via

supply-side incentives.



2

Putting Dollars Before Scholars? Evidence from
For-Profit Charter Schools in Florida

2.1 Introduction

For-profit management of charter schools has elicited a great deal of recent contro-
versy. Policymakers and parents worry that for-profit management orients schools
toward the bottom-line rather than education, incentivizing for-profits to cut costs
(Wang, 2014; Belfield and Levin, 2015; Abrams, 2016). This concern is particularly
salient in the education market where quality may be difficult to observe (Glaeser
and Shleifer, 2001). Legislation banning for-profit management of charter schools
reached the Governor of California’s desk in 2015, with similar bills under considera-
tion or already enacted in Mississippi, New York, Ohio, and Tennessee, among other
states.!

For all the debate engendered by for-profit management of charter schools, ho-

wever, empirical analysis has lagged behind the public interest. While a substantial

I The California bill was vetoed partly out of concern that ambiguous language would also have
restricted charter schools from contracting with (for-profit) vendors for food services and other
operations.



literature studies the effectiveness of charter schools, the concerns over for-profit
management have not received evaluation owing largely to lack of data on charter
schools’ management and allocation of financial resources. This neglect is doubly
problematic because the effect of for-profit management on schools’ behavior is the-
oretically ambiguous: a profit incentive may in fact lead charter schools to operate
more efficiently — an advantage that may be all the more important for growing and
expanding effective charter schools.

This chapter compares for and non-profit management of charter schools in Flo-
rida. This setting, featuring a charter-friendly environment in which for and non-
profit charter schools compete for students, is particularly well-suited for this compa-
rison. Since the 2004-5 school year, the for-profit share has grown by 80% to nearly
half of all Florida charter schools. The unique dataset assembled contains informa-
tion from the annual independent financial audits and accountability reports filed by
all Florida charter schools. As a result, the data provide a rich portrait of schools’ in-
puts and finances over time, including total expenses and expenses allocated toward
student instruction. These resource allocations are then combined with enrollment
and summaries of student performance of end-of-grade exams, facilitating the first
analysis of how for-profit charter schools differ in their student composition, their
use of taxpayer money, and their ability to raise student learning.

Three questions guide the research: First, do for and non-profit charter schools
differ in their characteristics and behavior and, if so, along what dimensions? Se-
cond, given that many charters expand into networks of affiliated schools that share
governance, mission, and marketing, are there important differences between for and
non-profits among schools that belong to a network (as most for-profits in Florida
do) and those that do not? Finally, are the observed differences in spending patterns,
student achievement, and efficiency between for and non-profits explained by diffe-
rences in school characteristics, such as location, student composition, and network
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size?

The data reveal robust differences between non and for-profit managed charter
schools on average. Non-profits appear socioeconomically and demographically simi-
lar to traditional public schools in Florida. Further, whereas independent non and
for-profit charter schools largely serve similar markets and student bodies, network
for-profits locate in denser, more Hispanic areas, which is in turn reflected in their
student composition. In terms of student proficiency on end-of-grade exams, stu-
dents at independent for-profits perform below independent non-profit and public
students. However, network for-profit charter schools display the highest student
proficiency levels while also spending over $1,000 less per pupil annually.

Recognizing the many possible explanations for the observed differences between
for and non-profit charter schools, the analysis then estimates regressions to control
for differences in school characteristics, such as the subsidized lunch status and demo-
graphic composition of students, the age of the school, and location. This empirical
approach, which is successfully validated against matching and fixed effect estimates
of charter school effectiveness in Florida, is applied to evaluating differences between
non and for-profit charters in the allocation of financial resources, student proficiency
gains, and school efficiency.

Bearing out the concerns of parents and policymakers, the results indicate that
independent for-profits spend about 6% less per pupil annually on student instruction
than independent non-profit charter schools. Moreover, independent non-profits sig-
nificantly outperform independent for-profits in terms of student proficiency gains.
By contrast, among charter schools belonging to a network, the results reveal that
for-profits spend over 11% less per pupil annually while students attending network
for-profits achieve larger proficiency gains. Unlike among independent charters, ho-
wever, expenses on student instruction are not being cut. Together, these differences
represent a significant efficiency advantage: The estimates imply that an equivalent
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level of per pupil expenses buys about 0.030 higher student proficiency in math and
reading at network for-profit charter schools. Results that isolate within-school vari-
ation in network size suggest this premium stems from the most efficient for-profits
expanding into networks. These findings, which have important implications for
policy and the development of the charter sector, provide evidence that for-profit
charter schools are able to economize and expand without compromising student
education.

The remainder of the chapter is organized as follows. Section 2 describes the
institutional environment of charter school operation in Florida. The data sources
are described and initial comparisons of for and non-profit charter schools by network
status are presented in Section 3. In Section 4, the empirical approach to evaluating
the effects of for-profit charters is described and validated. The estimation results
are presented in Section 5. Finally, Section 6 concludes with a discussion of the

implications of the findings and directions for further research.
2.2 Background and Literature

Florida authorized the creation of charter schools in 1996 and the first schools opened
for the 1996-7 school year. Since then, the Florida charter sector has grown into one
of the largest nationwide both in terms of enrollments and the number of schools.
In the 2013-14 school year, 625 charter schools served over 8% of all Florida public
school students, including more than 13% of students in Broward and Miami-Dade
counties. 2013-14 charter enrollment represents about a 100% increase over the prior
7 years. This vitality of the Florida charter sector reflects the state’s comparati-
vely charter-friendly environment. Florida charter schools receive the majority of
their funding, per-pupil disbursements from the Florida Education Finance Program
(FEFP), at par with districts. While the local school districts retain authorization

authority, discretion is strictly limited and caps on charters or charter enrollment
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are not permitted. As in other settings, Florida charter schools may not apply any
admissions criteria and participate fully in the state accountability programs.

Along with the rapid growth of charter schooling in Florida, the past 20 years has
also witnessed the development of corporations that manage charter schools. Often
termed either charter or education management organizations, these corporations
provide a variety of services to charter schools that aim to take advantage of scale
economies in school management. Such services potentially include human resources
support, financial management, reporting requirements, facility maintenance and
possibly acquisition, and legal compliance. For charter school operators, contracting
with a management organization represents a division of labor in exchange for a
fee (usually a percentage of enrollment).? While all charter schools themselves are
503(c)(3) non-profit entities by state statute, Florida charters may contract with a
for-profit management organization.?

For-profit management of charter schools in Florida has grown substantially in
recent years. As displayed in Figure 2.1, the share of all charter schools that were for-
profit stood at a little over 25% in the 2004-5 school year. By contrast, the for-profit
share of schools exceeded 45% in 2012-13, representing an 80% increase. The share
of students attending for-profits consistently exceeds the school share, approaching
50% of all charter students in 2012-13. These trends, which contribute to the need
for empirical analysis of for-profit charter school management, raise a number of
questions.

First, given the “hybrid” organizational form wherein legally non-profit charter
schools are managed by for-profit organizations, do such schools differ in characteris-

tics or behavior from schools without or with non-profit management organizations?

2 “Control” may also figure into the cost side of contracting. See Marsh Dalton and Warren (2016)
for an analysis of hospitals’ decision to outsource operations.

3 A charter contract is held by school itself in Florida, not the management organization.
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If differences exist, a second set of questions then regards their meaning and impor-
tance. In a nutshell, economic theory predicts that for-profit charter schools should
operate efficiently due to the profit motive. However, if output quality is difficult
to ascertain and monitor, for-profits may have incentives to increase profits at the
expense of education (Glaeser and Shleifer, 2001). For example, for-profits might
cut costs on student instruction by hiring less qualified teachers — a possibility that
is reflected in the concerns of parents and policymakers. An important added layer
is that many charters belong to a network, characterized by shared governing bo-
ard members and typically common mission, marketing, and curricular design and
focus, that may contract with a management organization (for-profit or otherwise).
The assembled data, described in detail the next section, allow for evaluating these
predictions among both independent and network charter schools.

This chapter connects with two literatures. First, it contributes to the significant

literature evaluating the performance of charter schools (Epple et al., 2015), particu-
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larly work examining the characteristics of successful charters (Zimmer and Buddin,
2007; Angrist et al., 2013a; Dobbie and Fryer, 2013a; Baude et al., 2014). Recent
research in this area considers the organization and operation of charter schools by
management companies, with special attention often placed on specifically non-profit
organizations (Miron et al., 2010; Farrell et al., 2012). The profit status distinction
is sometimes codified by distinct terms: charter management organizations (non-
profits) vs. educational management organizations (for-profits).® Furgeson et al.
(2012) present evidence of considerable variation in effectiveness across (non-profit)
charter management organizations. The focus on non-profits, however, is not groun-
ded in any established behavioral or outcome differences between non and for-profit
managed schools. Indeed, both management types aim to leverage economies of scale
in the management of schools. By linking measures of school effectiveness, charac-
teristics, and spending allocations with the profit-status of Florida charter schools,
this study investigates these differences. This work also extends analyses of charter
school finances (Reed and Rose, 2015). Miron and Urschel (2010) show that for-profit
managed schools spend less overall and less on instruction, but do not examine whet-
her these differences are accounted for by variation in school characteristics or their
association with school effectiveness.

Second, a literature analyzing non-profit organization and behavior evaluates
for and non-profit operation across a number of industries that similarly feature
mixed production (Malani et al., 2003; Steinberg, 2003; Lakdawalla and Philipson,
2006). The health care sector, especially hospitals and nursing homes, is the focus of

numerous comparisons (McClellan and Staiger, 1999; Sloan, 2000; Sloan et al., 2001;

4 For instance, Farrell et al. (2012) define a “charter management organization” as a non-profit
that manages multiple schools with a “common mission/instructional design” and a “home of-
fice/management team that offers ongoing support.” Miron et al. (2012) provide extensive profiles
of management organizations.
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Duggan, 2000; Deneffe and Masson, 2002; Farsi and Filippini, 2004).5 Overall, the
evidence from hospitals presents ambiguous, and sometimes contradictory, evidence
about the relative quality and efficiency of for-profit management, concluding that
non and for-profit hospitals are more similar than different. The health care setting
shares two particularly salient commonalities with the education market: in both,
quality may be difficult for consumers to observe and the effects of competitive forces
may be muted. This invites empirical work to assess the importance of these factors

for school behavior and student outcomes.

2.3 Data

The dataset assembled combines public data with unique financial records and sur-
vey responses of Florida charter schools. The data sources are merged to construct a
school panel linking student achievement and school characteristics to spending pat-
terns and management status. This enables comparing for and non-profit managed
charter schools on a number of novel dimensions, including a measure of efficiency
whose construction is described. The next subsection details the sources and sample
in detail, while initial comparisons of the school types are presented in the following

subsection.
2.3.1 Sources

By statute, all Florida charter schools must obtain and file an independent finan-
cial audit with the Florida Auditor General. Containing revenue, itemized expenses,
assets, and capital investment, these records richly characterize the expenditure pat-
terns and financial health of each charter school. As a source of financial data, two

advantages of the audits are that they correspond to a school year (rather than fis-

® Other examples include daycares (Preston, 2013) and correctional facilities (Bayer and Pozen,
2005). For-profit colleges have also drawn attention recently (Deming et al., 2013).
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cal year) and must be filed for each individual charter school.® For this study, all
audits filed for the 2006-7 through 2012-13 school years were scanned and digitized,
producing a comprehensive and detailed dataset of charter school financials.

A number of key variables are gathered from the audits. Conceptually, each
school year a school must decide how to allocate its available financial resources,
which include revenue and any accumulated income. These allocations are reported
in the audits according to accounting conventions. Financial resources may either be
allocated for investment (purchases or maintenance of capital assets, such as buil-
dings, computers, and furniture) or toward operating the school in the current school
year, which is termed expenses.” Revenue minus expenses represents a school’s net
income.® Total revenue, expenses, and investment are collected from the audits. For
this study, expenses are then subdivided into either instructional or non-instructional.
Instructional expenses include the salaries and benefits of teaching staff, instructi-
onal media services, and expenses on teacher training or curriculum development.
Included in non-instructional expenses are the salaries of administrators and other
staff and any management fee.

The financial records are then linked with publicly-available data for Florida
public and charter schools. School enrollment, operating status, and student demo-
graphic characteristics are obtained from the National Center for Education Statis-
tics” Common Core of Data through 2012-13. Demographic groups include students
with free or reduced price lunch status as well as the racial and ethnic composition

of the school. Enrollments by grade are used to define school grade levels, while

6 There are some isolated exceptions. Where possible, the audits have been disambiguated.

7 Note that expenses are distinct from expenditures, which represent total resources paid out,
but not necessarily used, during a year. Thus, expenditure includes investment (but excludes
depreciation).

8 In accounting terms, this difference is defined as “profit” for for-profit entities. As the schools
themselves are non-profits, any residual positive net income must remain in the school.
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charter school openings and closings are constructed with total enrollments.” The
Florida Department of Education’s master database is used to gather schools’ status
and location, which is then merged with 2012 American Community Survey Census
tract-level data.

Second, Florida School Grades reports are used to obtain measures of student
achievement for each school. The School Grades program uses achievement levels
and learning gains as demonstrated on the end-of-grade Florida Comprehensive As-
sessment Tests (FCAT) to assign letter grades to Florida public schools. The per-
centage of all test-taking students performing at a proficient level for their grade in
each school is gathered for years 2003-4 through 2012-13 in reading and math. For
the analysis, these percentages are then normalized by year and grade level.!”

To measure the efficiency of each school, the merged dataset enables constructing
“efficiency units.” This is given by the ratio of a school’s normalized proficiency rate
to thousands of dollars in per pupil expenses:

k

WF = 1000 x — It
% Exp/Pupil ;,

where z;?t is the subject k normalized proficiency rate for charter school j in year ¢
and Ezp/Pupil ji 18 the school’s per pupil expenses. Intuitively, the value represents
how many standard deviations from the mean in student achievement one thousand
dollars of per pupil spending purchases at a school. A high-performing school with
low per pupil spending would therefore be very efficient, given by a large positive
value for wj;;. This variable facilitates evaluating competing explanations of for and

non-profit differences in expenses and student proficiency.

9 Schools are classified as primary if enrollment in K-5 is non-zero, middle if 6-8 is non-zero, and
similarly for 9-12 (plus combinations). Schools are considered non-operational if total enrollment
is zero

10 Normalizing by year is important as the threshold for “proficiency” as reported in the School
Grades reports shifts in some years. School Grades reports categorize schools as either elementary,
middle, high, or a combination.
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Finally, to classify schools as for or non-profit managed, management and go-
verning board information for each charter school are obtained from the annual Ac-
countability Reports collected by the Florida Office of Independent Education and
Parental Choice. These reports, drawn from statutorily-mandated survey responses
for 2006-7 through 2012-13, contain information on a wide variety of school charac-
teristics and inputs, including management, curricular focus, and details regarding
faculty and staff. The profit status of each charter school’s reported management
organization is the independent variable of interest.!! To then link schools into af-
filiated networks, the survey responses regarding charter schools’ governing board
are used, supplemented by audit information and web searches. Schools are defi-
ned as belonging to a network if at least three other affiliated schools ever operate
simultaneously. While network non and for-profit managed charter schools are of
primary focus, non-network or independent schools also may contract with a mana-
gement company. All Florida charter schools are thereby classified one of four ways:
as either (1) a network charter school with a non-profit management organization;
(2) a network for-profit managed charter school; (3) an independent school either
without a management organization or with a non-profit management organization;
or (4) an independent for-profit managed charter school.

The final sample tracks 542 Florida charter schools for up to 9 years (2004-5
through 2012-13), though financial information obtained from the audits are available
for only the 7 most recent. The median panel length is 4 years, largely reflecting
that many charter schools enter during the sample. 85 charter schools (about 16%)
close at some point. At least one of math or reading student proficiency must be

reported in Florida School Grades for inclusion.'? Of the 542 charter schools in the

11 Switches of management organization are rare in the survey. Because of missing responses
in some years, a school is coded as for-profit managed if at least once its reported management
organization is for-profit.

12 This criterion removes schools that opt to receive a School Improvement Rating (formerly called
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sample, 269 are classified as independent non-profits, while 43 are non-profits that
belong to a network.'® 84 schools are classified as independent for-profits, with the

remaining 146 charter schools comprising network for-profits.'4
2.3.2  Comparisons

To establish whether (and along which dimensions) non and for-profit managed char-
ter schools differ, this section compares average school characteristics, inputs, and
outcomes by charter school type. Comparison dimensions include location and stu-
dent body characteristics along with schools’ allocation of financial resources and
student proficiency. As this section presents simple means of variables across school
types, it must be emphasized that the comparisons do not account for selection (e.g.
of schools by parents and students or of location by schools). The comparisons are
stratified by network status with comparisons to traditional public schools presented
for context.

Table 2.1 compares the locations and students of independent charter schools
by profit status and with traditional public schools. The columns labeled Diff pre-
sent the differences in averages between types (and their statistical significance).
For instance, the third column of the table compares independent non-profit char-
ter schools with traditional public schools in Florida. Independent non-profits serve
relatively lower income areas than publics, represented by the difference of -$6,349
in household median income. As the fifth column shows, independent for-profits

also serve lower income areas than traditional public schools. In fact, as the last

Academic Yearly Progress designation) rather than a School Grade from the sample. This option
is only available to schools designated as “alternative” by focusing on dropout prevention and
academic intervention or schools designed specifically to meet the needs of disabled students.

13 For this study, Imagine Schools, which at one point was regarded the largest national for-profit
management organization, is categorized as a non-profit. In 2012, Imagine Schools Non-Profit’s
application for non-profit status was approved by the IRS and applied retroactively to 2005.

14 During the sample, 64 independent non-profits, 2 network non-profits, 15 independent for-profits,
and 4 network for-profits close.
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Table 2.1: Comparisons of Public Schools and Independent Charter Schools: Loca-
tions and Students

Public Non-Profit Difff For-Profit Difft Diff*

A. Location Characteristics

Income ($) 50,290 43,941 -6,349*F* 45331 -4,959** 1,389

Density 2,388 2,612 223 3,956 1,569%%% 1 345%*

% White 57.07 5035  -6.72%FF 4834 873Kk 2 (1Rx*
% Black 17.76 24.40 6.64%%* 20.45 2.66 -3.95
% Hispanic ~ 20.73 21.18 0.45 27.40 6.67%F  6.22%
9% Asian  2.27 2.10 0.17 1.88 -0.39 -0.22
Tract HAT ~ 0.47 0.44 10,047 0.47 0.00 0.04

B. Student Characteristics

Total Students 920.65 370.21 -550%H* 355.59 -565%*%  -14.62

% FRP Lunch  56.66 46.70 -9.96%** 49.65 S7.01%* 2.95
% White  46.01 44.82 -1.19 38.34 -7.67F* -6.48
% Black  24.58 27.80 3.22 28.37 3.79 0.57
% Hispanic  24.08 22.32 -1.76 26.85 277 4.53

% Asian  2.19 1.77 -0.43%** 1.26 -0.93***  -0.51**
School HHI ~ 0.41 0.46 0.05%** 0.45 0.04 -0.01

Notes: T reports mean differences between non-profits and publics, ¥ between for-profits and
publics, and * between for-profits and non-profits. *, ** and *** indicate statistically significant
differences at the 10%, 5%, and 1% levels, respectively. Location variables correspond to Census
tracts where schools are located. Income refers to median household income and density to
population per square mile of land. Averages of location characteristics are over schools. Total
students refers to grades K through 12. Averages of school characteristics are over 2004-5
through 2012-13 school-years.

column displays, independent for-profits serve higher income areas than independent
non-profits, though the difference in not statistically significant. On the other hand,
independent for-profits operate in much denser locations than either public schools
or independent non-profit charter schools. Table 2.1 also shows that both types of
independent charters serve less white areas that public schools. To quantify the di-
versity of a location and the school, a normalized HHI index is calculated for each by
summing the squared shares of the four racial and ethnic groups (plus an other ca-

tegory).’® By this measure, independent non-profits serve less diverse locations than

15 The index takes values between 0 and 1 with larger values indicating more homogeneity. If
shares are equal across groups, the index is equal to 0, while if one group constitutes 100% of a
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publics, but the difference between non and for-profits is not statistically different
from zero.

In terms of student characteristics, summarized in the bottom panel of Table
2.1, both types of charters (and charters more generally, as confirmed in the next
table) have lower enrollment than traditional public schools. Independent charter
schools also serve a lower share of students participating in subsidized lunch than
publics, though there are participation and measurement issues at play comparing
this variable across sectors (Harwell and LeBeau, 2010). While some difference with
public schools appear (independent for-profits serve a lower share of white students
than public schools and independent non-profits serve more homogenous student
bodies), the last column shows that non and for-profits are largely more similar to
one another in terms of the characteristics of students served than different.

Table 2.2 performs the same set of comparisons charter schools that belong to a
network. As the third column reveals, network non-profits appear similar in location
and student characteristics to public schools in Florida. While they serve somewhat
higher income and less Hispanic areas (and, correspondingly, fewer subsidized lunch
and Hispanic students), most differences with publics are not significant statistically.
On the other hand, network for-profit charter schools differ sharply from public
schools, locating in denser, less white, and more Hispanic areas. Further, these
difference are reflected in terms of student characteristics. Hispanic students at
network for-profits constitute a majority (56%) of students on average, for example.
Consistent with this, the School HHI reveals that the student body of network for-
profits is also less diverse on average. In sum, while independent non and for-profit
charters appear to be largely similar in location and student characteristics, Table
2.2 portrays large differences between non and for-profit charter schools among those

that belong to a network.

location or school, the index equals 1.
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Table 2.2: Comparisons of Public Schools and Network Charter Schools: Locations

and Students

Public Non-Profit Difft For-Profit Diff# Diff*
A. Location Characteristics
Income ($) 50,290 56,530 6,240* 49,397 -894 -7,133%*
Density 2,389 2,375 -13.03 4,950 2,562%HF  Q 5THHHK
% White 57.07 62.16 5.09 32.65 -24.43*%*¥*  _9Q H1*¥¥*
% Black 17.76 17.58 -0.18 18.08 0.32 0.50
% Hispanic  20.73 16.02 -4 71%* 45.44 4. T1F*¥* 29 4%**
% Asian  2.27 2.07 -0.20 2.08 -0.19 0.01
Tract HHI  0.47 0.45 -0.025 0.43 -0.04** -0.02
Student Characteristics
Total Students 920.65 464.92 -456%F* 487.31 -4 33%H* 22.39
% FRP Lunch 56.66 36.77 -19.89%** 45.16 -11.50%** 8.39
% White 46.01 47.98 1.97 23.08 -22.93%*k% 94 g*F**
% Black 24.58 28.31 3.73 16.66 S7.92%*k*%  _11.65%*
% Hispanic  24.08 17.76 -6.33%** 56.83 32.75%F*% 39 (7F**
% Asian  2.19 2.37 0.18 1.48 -0.71FFF _(0.89%**
School HHI  0.41 0.41 0.00 0.52 0.11%** 0.11%**

Notes: T reports mean differences between non-profits and publics, ¥ between for-profits and publics,
and * between for-profits and non-profist. *, **, and *** indicate statistically significant differences
at the 10%, 5%, and 1% levels, respectively. Location variables correspond to Census tracts where
schools are located. Income refers to median household income and density to population per
square mile of land. Averages of location characteristics are over schools. Total students refers to
grades K through 12. Averages of school characteristics are over 2004-5 through 2012-13 school-

years.

Table 2.3: Comparisons of Public Schools and Independent Charter Schools: Student

Proficiency
Public Non-Profit Difff For-Profit Diff* Diff*
Reading z -0.01 0.04 0.05 -0.31 -0.30*%**  -0.35**
Reading Az -0.01 0.02 0.03 0.02 0.03 0.00
Math z  0.01 -0.14 -0.15 -0.47 -0.48*%**  _(.33**
Math Az -0.01 0.05 0.06 0.08 0.09*** 0.03

Notes: T reports mean differences between non-profits and publics, ¥ between for-
profits and publics, and * between for-profits and non-profits. *, ** and *** indicate
statistically significant differences at the 10%, 5%, and 1% levels, respectively. Math
and reading proficiency levels are normalized across all schools by year and grade level
(elementary, middle, high, combination). Proficiency variables represent averages over
2004-5 through 2012-13 school-years.
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Independent non and for-profit charter schools are compared by terms of stu-
dent proficiency levels and year-over-year growth in math and reading in Table 2.3.
Compared with students attending Florida public schools, independent non-profit
charter school students are 0.05¢ more proficient in reading and 0.15¢ less proficient
in math, though these differences are not significantly different from zero. In abso-
lute terms, a 0.1¢ difference represents about a 2 percentage point difference in the
percentage of students who score as proficient at their grade level.!® On the other
hand, students attending independent for-profit charter schools are significantly less
proficient on average as compared with both public and non-profit students. Stu-
dent math proficiency in independent for-profits, for example, is 0.48¢ below publics
and 0.330 below non-profits. Average proficiency growth is higher in independent

for-profit charter schools.

Table 2.4: Comparisons of Public Schools and Network Charter Schools: Student
Proficiency

Public Non-Profit Difft For-Profit Diff Dift*

Reading z -0.01 0.04 0.05 0.36 0.37%%* (.32
Reading Az -0.01 0.05 0.06%** 0.10 0.11%*  0.05*
Math z  0.01 -0.26 -0.27 0.29 0.28***  (.55%*
Math Az -0.01 0.10 0.11%** 0.13 0.14%%* 0.03

Notes: T reports mean differences between non-profits and publics, ¥ between for-profits
and publics, and * between for-profits and non-profits. *, **, and *** indicate statistically
significant differences at the 10%, 5%, and 1% levels, respectively. Math and reading
proficiency levels are normalized across all schools by year and grade level (elementary,
middle, high, combination). Proficiency variables represent averages over 2004-5 through

2012-13 school-years.

Table 2.4 compares network charter schools in terms of student proficiency. Stu-
dents attending network non-profit charter schools are not different statistically in
proficiency levels than public students, though they display larger proficiency gains
in both subjects. However, students attending network for-profits display much hig-

her proficiency level. For instance, math proficiency is 0.28¢0 above publics and 0.550

16 The school average proficiency in 2012-13 is about 57% for both math and reading.
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above network non-profits for network for-profit charter schools. Average proficiency
growth is also higher. Nonetheless, these differences in proficiency, including those
summarized in the prior table among independent charter schools, may be fully
accounted for by (observed and unobserved) differences in students served across

charter types and sectors.

Table 2.5: Comparisons of Non and For-Profit Charter Schools by Network Status:
Finances and Efficiency

Independent Network
Non-Profit  For-Profit Difff Non-Profit For-Profit Difff

A. Finances ($ per pupil)

Revenue 8,463 9.015 552 8,961 8.318 ~643**
Expenses 8,314 8,857 543 8,801 7,740 -1,061%**

Net Income 145 151 6.1 160 578 418%**

Instructional 4,483 4,282 -201 3,901 3,533 -368**
Non-Instructional 3,845 4,488 643*** 4,900 4,215 -685***
Investment 827 617 -210 501 1,731 1,230%**

B. Efficiency Units

Reading w 0.02 -0.02 -0.04** -0.00 0.06 0.06**
Math w -0.00 -0.05 -0.05%+* -0.04 0.05 0.09%**

Notes: T reports mean differences between independent for-profit and non-profits, * between
network for-profit and non-profits. *, **, and *** indicate statistically significant differences
at the 10%, 5%, and 1% levels, respectively. Financial allocations represent per pupil amounts
in 2012 dollars. All financial variables are averages over 2006-7 through 2012-13 school-years.
Efficiency units are averages over 2006-7 through 2012-13 school years.

Table 2.5 compares charter schools by profit and network status in terms of fi-
nances and efficiency. On average, independent non-profits receive $8,463 in revenue
and spend $8,314, which is modestly less (though not statistically so) from indepen-
dent for-profits. For comparison, current expenditures of public schools in Florida
per non-charter pupil for 2011-12 were $9,136 in total and $5,571 on instruction.!'”
By these measures, the average Florida charter school spends both less overall and

less on instruction on a per pupil basis than traditional public schools.!® Traditional

17 Figures gathered from the National Center for Education Statistics’ Common Core of Data. In
excluding expenditure on capital assets, the definition of current expenditure corresponds closely
to expenses (though expenses also include depreciation).

18 Note that the charter value represents an across school (and years) average rather than pupil-
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public schools also allocate approximately 10% more of spending to instruction. This
gap is commensurate with comparisons made in other contexts, including California
where charters spend 8% less on instruction (Reed and Rose, 2015).1

Comparing among charter schools in Table 2.5, independent for and non-profits
display generally similar financial allocations. The notable exception is that for-
profits spend over $600 more per pupil per year on non-instructional expenses. On
the other hand, network for and non-profit managed charters are significantly diffe-
rent in terms of finances. In particular, network for-profits spend over $1,000 less per
pupil per year, which, despite lower revenues, translates into over $400 of net income
per pupil on their balance sheets. It is important to keep in mind that this residuum
is net of any management fee or payments to capital (ways a for-profit management
organization might extract profits) and thereby represents network for-profits spen-
ding fewer resources over the school year. Network non-profits spend about $400 per
pupil less on instruction and $700 less on non-instruction than network non-profits.
The table also shows evidence that network for-profits invest more on average.

The lower panel of Table 2.5 compares charter schools in terms of efficiency, con-
structed by the normalized proficiency rate (for each subject) deflated by thousands
of dollars in per pupil expenses. The comparisons highlight that the comparison
between for and non-profit management depends considerably upon network status.
For instance, as independent for-profit students attain much lower proficiency levels
without significant differences in total expenses with non-profits, independent for-
profits are relatively less efficient. The difference for math suggests that for the same
level of per pupil expenses, independent for-profits achieve .050 lower student profi-

ciency. Among network charter schools, however, this association between efficiency

weighted.

19" Likewise, 2006-7 National Public Education Financial Survey data show a 6% gap between
charters and traditional public schools in the percentage of spending on instruction (Miron and
Urschel, 2010).
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and profit status is reversed: lower expenses combined with higher math proficiency
levels indicate a significant efficiency premium in both subjects for network for-profit
charter schools.

Nonetheless, numerous possible explanations — chiefly, the observed differences in
student composition and other school characteristics — may account for the associa-
tions between outcomes, allocation of resources, and profit status. It may be, as an
example, that differential student sorting across for and non-profit charters, perhaps
stemming from locational differences, is associated with both proficiency levels and
costs. The next section describes the empirical specification applied to net out the
influence of these factors, which is then validated against matching and fixed effects

estimates of charter school effectiveness.
2.4 Empirical Specification

While the comparisons presented in the prior section portray clear differences bet-
ween charter school types, this section examines whether they remain unexplained by
differences in observable characteristics. Allocation choices analyzed include expenses
per pupil, Exp/Pupil, instructional expenses per pupil, Instr/Pupil, non-instructional
expenses per pupil, Nonlnstr/Pupil, and investment per pupil, Inv/Pupil. The out-
comes examined are gains in normalized proficiency levels, Az, and reading and
math efficiency, w. Under assumptions discussed below, the results of this analysis
evaluate predictions regarding the behavior of for and non-profit charters.

The empirical specification can be expressed as:
Yj: = aForProfit; + «yNetwork; + BForProfit; x Network; + 0.X;; + vy (2.1)

where Y}, represents an outcome or allocation and X, the characteristics of school
j at time t. As with the comparisons, the effect of for-profit status may differ
by whether the school belongs to a network. Xj; includes the lunch status and
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demographic composition of students at school j, the HHI over the demographics
groups, grade levels combinations offered, the logged age of the school, whether
the school closes in year t, the percentage of eligible students taking the end-of-
grade assessments, and whether the school reports specialization in ELL, dropout
prevention, or vocational training. These latter characteristics are likely to capture
important differences in costs and measured performance.

ForProfit; and Network; are indicators of for-profit and network status. Among
charter schools not belonging to a network, « is the effect of for-profit management
— the difference in Y}; associated with for-profit as opposed to non-profit status for
independent (non-network) charters. Similarly, a + [ represents the effect of for-
profit status for charter schools belonging to a network. The signs of these effects
evaluate predictions about for-profit management: For example, if Y}; is instructional
expenses per pupil, then a negative sign provides evidence that for-profits cut costs
on teaching and instruction. Likewise, when the dependent variable examined is
efficiency units, a positive effect would suggest for-profits are more productive.

Estimation of (2.1) by ordinary least squares identifies the parameters on charter
school type using residual average differences in the dependent variable. Applying a
causal interpretation to the estimated effects, however, requires the assumption that
any unobserved factors, subsumed into the error term v;;, are uncorrelated with both
the treatment status and the outcome. This assumption is frequently referred to as
“selection on observables.” Proficiency gains provide an example why this may be
unlikely to hold: while estimation of (2.1) might reveal that for-profit management
is associated with higher achievement, this may be confounded by positive selection
of students on ability, prior learning, or other unobserved dimensions into for-profit
schools rather than differences in school quality. Similarly, charter schools may choose

to locate near students who are efficient to educate.?’

20 Tn this regard, Singleton (2016a) presents evidence from Florida that charter schools underserve
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This selection problem is ubiquitous to the literature evaluating charter school
performance and has been addressed in a number of ways. For instance, lottery-
based analyses compare students randomly lotteried-in to a charter school with those
lotteried-out (Hoxby and Murarka, 2009; Abdulkadirolu et al., 2011; Tuttle et al.,
2012; Angrist et al., 2013b). Other evaluation methods use matched student-school
panels to apply either matching or fixed effect estimators (Bifulco and Ladd, 2006;
Sass, 2006; Booker et al., 2007; CREDO, 2009; Ladd et al., 2015). Evaluations of for-
profit operation of hospitals, on the other hand, have made use of ownership changes
(Picone et al., 2002). As the data gathered for this project are school-level records
where for-profit status remains fixed over the sample, these methods are unavailable.

Instead, to limit the influence of remaining unobservable factors, three modifica-
tions are made to (2.1). First, to proxy for unobserved student characteristics, the
prior proficiency level, z;;_1, is included in the estimation. This conditions the effects
on proficiency gains on the prior level, while for expenses this absorbs additional vari-
ation in the cost of educating students due possibly to prior learning. Second, school
district by year fixed effects, w4 x \;, are inserted so that identification is based on
within-district-year comparisons of schools.?! Finally, using the Census tract data,
the schools are binned into five quintiles based on the median household income of
their Census tract and categorized as either above or below median density. These
indicators, along with tract demographics and HHI, are also included as controls.

The full specification can be written as:

Yj, = aForProfit;+~Network ;j+ 08 ForProfit ; x Network j+pzji—1+0 X1 +0 Z;+ Tax \y+€j
(2.2)

where Z; represents the characteristics of j’s location.

disadvantaged students for financial reasons through where they choose to locate.

21 In the 2006-7 school year, 39 districts have at least one charter school in operation. Of those
districts, the average number of charter schools is 5.5. For 2012-13, the average is about 10 charter
schools each over 44 districts.

26



2.4.1 Validation

While the data prohibit applying student-level methods of evaluation to control for
unobserved selection, estimates obtained from the empirical specification can be
validated against them. As a result, this section uses the school-level panel assembled
to evaluate charter school performance relative to traditional public schools. The
results obtained are then compared with matching and fixed effects estimates from
Florida for the same period. If the estimates of charter school effectiveness are
commensurate, this validation test provides confidence in the empirical approach.

Davis and Raymond (2012) use student-level data from fourteen states and two
districts to compare matching and fixed effects estimates of charter school quality.
Matching and fixed effects deal with student selection in different ways. In mat-
ching, charter students are matched to a researcher-determined number of compara-
ble public school students on observable dimensions, including prior test scores. The
matched students then serve as controls for the charter school attendees, justifying
causal inference if the matching procedure also eliminates unobservable differences.

By contrast, fixed effects estimators use students as their own control. The
evaluation of charter school effectiveness is based on differences in learning gains
when students switch between charter and traditional public schools. This method
thus relies on students who transition, potentially compromising the generalizability
of the estimates. Selection bias is eliminated, however, if the student unobservable is
constant over time. Davis and Raymond (2012) find comparable effects across states
using matching and fixed effects and present results from Florida for school years
2004-5 through 2007-8. For the same period in Florida, Ackerman and Egalite (2015)
examine the matching methodology, also adopted in the CREDO (2009) evaluation,
for robustness. The estimates from both papers are used for comparison.

To implement the validation, the equation specified in (2.2) is adapted to com-
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pare charters and traditional public schools in Florida in terms of gains in student

proficiency:
Azft = BCharter; + pz;»“t_1 + 00X +0Z; + g X N\ + €y (2.3)

In this specification, 8 represents the treatment effect of attending a charter school
on proficiency gains in subject k. This equation is estimated separately for math and
reading for the same school years used by Davis and Raymond (2012) and Ackerman
and Egalite (2015) (2004-5 through 2007-8). The sample for this estimation consists
of 2,554 traditional public schools and 273 charters.??

The first columns of results Tables 2.6 and 2.7, labeled AE (2015), report the
matching estimates of the charter school effect on math and reading respectively from
Ackerman and Egalite (2015). Under heading DR (2012), the second two columns
report the matching and fixed effect estimates obtained by Davis and Raymond
(2012). The final four columns, labeled (1) through (4), present results of estimating
variations of the empirical specification in (2.3) on the assembled school panel; (1)
does not control for location characteristics or district by year fixed effects, while (3)
includes both, and (4) adds years beyond those used for the validation.

For math achievement, displayed in Table 2.6, Ackerman and Egalite (2015) and
Davis and Raymond (2012) report charter effects ranging from -0.038¢ using student
fixed effects to -.0190 by applying student matching. Estimating equation (2.3) on
the school panel without district-year fixed effects or location characteristics produces
an estimate, reported in column (1), of the effect of charter attendance of -0.058¢.
While an underestimate of charter quality relative to the comparison estimates, this
effect is of the same order of magnitude and direction. Further, even the larger
matching estimates are well within the confidence interval. Controlling for location

characteristics and district-year fixed effects attenuates the magnitude. Inserting

22 Excluded from the sample are magnet, special education, and juvenile correction public schools.
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Table 2.6: Comparing Estimates of Charter Effectiveness in Math

AE (2015) DR (2012) (1) (2) (3) (4)
Charter -0.019%** -0.021%F*  _0.038***  -0.058***  _0.051**  -0.046** 0.003
(0.002) (0.002) (0.002) (0.021) (0.021) (0.021) (0.016)
Matching  Matching FE . . . .
Sample Years 2005-08 2005-13
Loc. Char. . . . N Y Y Y
District x Year FE N N Y Y
N ) 10,213 10,213 10,213 24,142

Notes: AE (2015) refers to Table 1 of Ackerman and Egalite (2015) and DR (2012) to Table 9 of Davis
and Raymond (2012). Columns (1) through (4) report estimates and standard errors clustered by school
from OLS regressions using changes in normalized math proficiency. *, ** and *** indicate statistical
significance at the 10%, 5%, and 1% levels, respectively. All specifications control for student demographics,
HHI, percentage of free or reduced-price lunch eligible students, grade level combinations, the percentage of
students taking end-of-grade exams, and prior proficiency level. Location characteristics include the income
quintile of the school location, an urban indicator, tract demographics, and HHI. (1) and (2) include district
and year fixed effects.

both, as in (3), produces an estimate of -.0460 — very close to the Davis and Raymond
(2012) fixed effect result. Lastly, the evidence from the full sample in column (4)
suggests that charters have improved in effectiveness relative to traditional publics
in recent years.

Table 2.7: Comparing Estimates of Charter Effectiveness in Reading

AE (2015) DR (2012) (1) (2) (3) (4)

Charter  -0.018***  -0.021***  _-0.036*** -0.039*  -0.028 -0.028 0.015

(0.002) (0.002) (0.003) (0.020)  (0.020)  (0.020) (0.012)
Matching  Matching FE . . . .
Sample Years 2005-08 2005-13
Loc. Char. . . . N Y Y Y
District x Year FE . . . N N Y Y
N . . 10,213 10,213 10,213 24,150

Notes: AE (2015) refers to Table 1 of Ackerman and Egalite (2015) and DR (2012) to Table 9 of Davis
and Raymond (2012). Columns (1) through (4) report estimates and standard errors clustered by
school from OLS regressions using changes in normalized reading proficiency. *, **, and *** indicate
statistical significance at the 10%, 5%, and 1% levels, respectively. All specifications control for
student demographics, HHI, percentage of free or reduced-price lunch eligible students, grade level
combinations, the percentage of students taking end-of-grade exams, and prior proficiency level.
Location characteristics include the income quintile of the school location, an urban indicator, tract
demographics, and HHI. (1) and (2) include district and year fixed effects.

Table 2.7 repeats the validation exercise for reading achievement. Estimating
equation (2.3) without the added controls yields an estimate of -0.0390 for the effect

of charter attendance, shown in column (1). The causal effects obtained via matching

29



and fixed effects are again within the confidence interval. This also holds when
location characteristics and district by year fixed effects are included, as in (3). Like
column (4) for math achievement, including all available years raises the estimate,
suggesting recent improvement in charter performance relative to public schools in
Florida.

Together, Tables 2.6 and 2.7 demonstrate that even with limited data, the esti-
mation is able to reasonably reproduce causal effects of charter attendance in Florida
on student achievement. As a result, the empirical specification can be applied with
confidence to evaluating the performance of for and non-profit charters as well. Furt-
her, under the added assumption that the process of unobserved selection is the same,
the specification can also be applied to charter schools’ financial allocations choices

and efficiency. These results are presented in the next subsection.
2.5 Results

This section presents the results obtained from estimating equation (2.2). The fin-
dings answer to what extent the differences between for and non-profit charters
in allocation of expenses, student proficiency, and school efficiency documented in
Section 3 can be explained by differences in school characteristics.

Three sets of dependent variables are of interest for this purpose. First, differences
in spending allocations address whether for-profit charter schools operate at lower
expenses per pupil, and whether they cut expenses on student instruction to do so.
Second, differences in year-over-year gains in student proficiency address whether
for or non-profits are more effective. In this case, the empirical approach validated
for evaluating overall charter school effectiveness is simply applied to evaluating
the relative effectiveness of for-profit (by network) charter schools. The third set
of dependent variables examined are the “efficiency units,” which represent quality
given expenses. Differences in this measure enable separating competing explanations
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why for-profits spend less per pupil: greater efficiency or simply lower quality?
Using indicators, point estimates are obtained for independent non-profits, in-
dependent for-profits, and network for-profits, which are interpretable as differences
from network non-profits (the excluded group). All models estimated include the
same control variables: student body demographics and lunch status, HHI, grade
levels served, the logged age of the charter school, the percentage of eligible students
taking the end-of-grade assessments, self-reported specialties, and an indicator for
closing. As discussed before, characteristics of each school’s location (including in-
come quantiles, an urban indicator, tract demographics and HHI), district by year

fixed effects, and the prior year normalized student proficiency level are also inclu-

ded.?
2.5.1 Allocations

Table (2.8) presents estimates of the effects of for-profit management on schools’
allocation of financial resources.?* Turning first to a comparison among indepen-
dent charter schools, as column (1) reports, for-profits’ per pupil expenses do not
differ statistically from independent non-profits. Column (2), however, reveals that,
consistent with the raw comparisons, independent for-profits spend around 6% less
per pupil on student instruction than independent non-profits. This implies, as (3)
finds, that independent for-profits in turn spend more on non-instructional items.
Moreover, independent for-profits invest less per pupil than independent non-profits.

While the results in Table (2.8) reveal that, among independents, for-profits spend
roughly the same overall but less on student instruction, this finding is reversed when
examining among network charter schools. As indicated by the results in column (1),

network for-profits spend over 11% less per pupil than network non-profits. In other

23 For the financial allocation variables, prior reading proficiency is conditioned on.

24 All dollar amounts transformed to log(x + 1).
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Table 2.8: The Effect of For-Profit Management on the Allocation of Financial Re-
sources by Network Status

(1) (2) (3) (4)
log Exp/Pupil  log Instr/Pupil log NonInstr/Pupil log Inv/Pupil
Independent Non-Profit -0.043* 0.119%** -0.246%** 0.433
(0.025) (0.032) (0.065) (0.306)
Independent For-Profit -0.055%* 0.055 -0.183%** -0.201
(0.030) (0.035) (0.055) (0.354)
Network For-Profit -0.113%** -0.054 -0.191%** 0.521
(0.030) (0.040) (0.046) (0.338)
Loc. Char. Y Y Y Y
District x Year FE Y Y Y Y
N 1,741 1,741 1,721 1,645

Notes: Each column reports estimates and standard errors clustered by school from OLS regres-
sions using the variable in the column heading as the dependent variable. *, ** and *** indicate
statistical significance at the 10%, 5%, and 1% levels, respectively. All specifications control for
student demographics, HHI, percentage of free or reduced-price lunch eligible students, grade
level combinations, the age of the school, the percentage of students taking end-of-grade exams,
ELL, dropout, vocation, whether the school closes that year, prior reading proficiency level, the
income quintile of the school location, an urban indicator, tract demographics and HHI, and
district by year fixed effects. Ezp/Pupil represents expenses per pupil, Instr/Pupil instructi-
onal expenses per pupil, NonlInstr/Pupil non-instructional expenses per pupil, and Exp/Pupil
investment per pupil. Dependent variables transformed to log(x + 1).

words, even after controlling for differences in school characteristics, network for-
profits spend substantially less than network non-profits. While the results in (1)
indicate that network for-profits in fact use fewer resources, (2) examines if those
cuts are made on student instruction. The results reveal no statistically significant
difference with network non-profits. As revealed in column (3), network for-profits
spend substantially less (around 19%) on non-instructional expenses, such as school
administration, than network non-profits. Finally, there is also some evidence in (4)
that network for-profits invest more than network non-profits, but this difference is

not statistically significant.
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Table 2.9: The Effect of For-Profit Management on Student Proficiency and Effi-
ciency by Network Status

(1) (2) (3) (4)
Reading Az Math Az Readingw  Math w
Independent Non-Profit 0.024 0.036 -0.002 0.001
(0.047) (0.067) (0.008) (0.011)
Independent For-Profit -0.071 0.002 -0.001 0.003
(0.054) (0.080) (0.008) (0.012)
Network For-Profit 0.069 0.099 0.027*** 0.029**
(0.052) (0.068) (0.010) (0.013)
Loc. Char. Y Y Y Y
District x Year FE Y Y Y Y
N 2,164 2,156 1,741 1,733

Notes: FEach column reports estimates and standard errors clustered by

school from OLS regressions using the variable in the column heading as

the dependent variable. *, ** and *** indicate statistical significance at

the 10%, 5%, and 1% levels, respectively. All specifications control for stu-
dent demographics, HHI, percentage of free or reduced-price lunch eligible
students, grade level combinations, the age of the school, the percentage
of students taking end-of-grade exams, ELL, dropout, vocation, whether
the school closes that year, prior proficiency level, the income quintile of
the school location, an urban indicator, tract demographics and HHI, and
district by year fixed effects.

2.5.2 QOutcomes

The results in Table 2.9 compare charter school types in terms of student proficiency
gains and efficiency. Columns (1) and (2) reveal that, relative to independent non-
profits, independent for-profits raise student proficiency around 0.09¢ less in reading,
a statistically significant difference, and 0.030 less in math. For comparison, these
gaps meet or exceed the average effectiveness gap between all charter schools and
traditional public schools in Florida, but recall even a 0.1¢ increase in absolute
terms represents about a modest 2 percentage point increase in the percentage of
students who score as proficient at their grade level.?> Thus, for independent for-
profits, lower instructional spending appears to also be associated with lower gains in

student performance after conditioning on school characteristics. Columns (3) and

25 The school average proficiency in 2012-13 is about 57% for both math and reading.
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(4) examine relative efficiency, measured by the ratio of student proficiency to total
school expenses. Thus, these specifications also control for expenses per pupil. On
this score, independent for-profits and non-profits are statistically indistinguishable,
indicating that the relative gains in student proficiency for independent non-profits
are not accompanied by savings in per pupil expenses.

By contrast, columns (1) and (2) reveal that, relative to network non-profits, net-
work for-profits increase student proficiency around 0.069¢ in reading and 0.099¢ in
math relative to network non-profits. However, these differences cannot be rejected
as different from zero. Columns (3) and (4) examine differences in efficiency. For
network charter schools, the large differences in expenses found in Table 2.8 translate
into a considerable efficiency advantage: For an equivalent level of per pupil expenses,
network for-profits are associated with 0.027¢0 and 0.0290 higher student proficiency
in math and reading respectively after controlling for differences in school characte-
ristics. Notably, this efficiency premium for network for-profits exists in comparison

with independent — for or non-profit — charter schools as well.
2.5.8 Networks and Selection

The prior section presented findings that network for-profits are more efficient than
other charter schools types even after conditioning on differences in school characte-
ristics. This section examines the mechanism behind this result. In general terms,
there are two reasons network for-profits may be more efficient. First, expansion of
the charter school network may generate efficiency at existing schools in the network.
Such a “treatment effect” would be due to the ability of the network to leverage gre-
ater scale economies with size by, for instance, sharing administrative costs across
additional schools. On the other hand, the most efficient for-profit charter schools
might simply expand into networks. In this case, it is not network economies that

lead to the association with efficiency, but selection.
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Examining within-charter school variation in efficiency associated with network
expansion allows for evaluating these explanations. This is accomplished by con-
structing a variable for the size of the charter network and including charter school

fixed effects in the empirical specification:

wji = Blog Network Sizej + yForProfit; x log Network Sizej;+

PZjt—1 + Qth + mq X )\t + Hj + €t (24)

The dependent variable is efficiency. Note that while the charter school fixed effects,
i, absorb the profit status indicator (such that differences in efficiency levels are
not identified), 5 and v are identified by the association of within-school changes in
network size with changes in efficiency.?® One interpretation of this association is
network economies, which may be different for non and for-profits. A complementary
way to view this test is the inclusion of the charter school fixed effects controlling
for schools’ unobserved productivity. Thus, if apparent network economies vanish
when the fixed effects are included, this provides evidence that the prior findings are
driven by selection rather than treatment. The estimation is performed for math
and reading efficiency.

The results of estimating (2.4) for math and reading efficiency are displayed in
Tables 2.10 and 2.11 respectively. Column (1) applies OLS and does not include any
interaction between profit status and network size. In column (2), the size of the net-
work that a charter school belongs to is interacted with its profit status. For schools
not affiliated with another charter school, the network size is by definition 1. The
results are consistent with columns (3) and (4) of Table 2.9: the interaction between
network size and for-profit is significant and positive, indicating higher efficiency (in

the cross section) for those charter schools.

26 One possible limitation of this test is that network size is defined only within Florida although
some networks make operate in multiple states.
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Table 2.10: The Effect of Network Size by Profit Status on Math w

(1) (2) (3)

For-Profit  0.012  -0.004
(0.008) (0.009)
Log Network Size  0.004

(0.004)

Non-Profit * Log Network Size -0.005  -0.040
(0.004)  (0.025)
For-Profit * Log Network Size 0.011*  0.005
(0.006) (0.017)

Loc. Char. Y Y Y

District x Year FE Y Y Y

School FE N N Y

N 1,733 1,733 1,733

Notes: Each column reports estimates and standard errors clustered
by school from regressions using the variable in the column heading as
the dependent variable. *, ** and *** indicate statistical significance
at the 10%, 5%, and 1% levels, respectively. Specifications (1) and (2)
control for student demographics, HHI, percentage of free or reduced-
price lunch eligible students, grade level combinations, the age of
the school, the percentage of students taking end-of-grade exams,
ELL, dropout, vocation, whether the school closes that year, prior
proficiency level, the income quintile of the school location, an urban
indicator, tract demographics and HHI, and district by year fixed
effects. Specification (3) includes school fixed effects, which absorb
the location characteristics.

The test for selection or treatment is applied in column (3) with the inclusion
of school fixed effects. For both math and reading efficiency, the results show that
within-charter school changes in network size are not associated with any statistically
significant changes in efficiency of for-profit managed charter schools. In other words,
for-profits do not appear to become more efficient as they expand. The estimates
support the interpretation of the significant cross sectional efficiency differences as
stemming from selection by efficient for-profits into networks.

While the results in Tables 2.10 and 2.11 do not find evidence of network eco-

nomies for for-profits, column (3) of Table 2.11 does display evidence of network
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Table 2.11: The Effect of Network Size by Profit Status on Reading w

(1) (2) (3)

For-Profit  0.012**  -0.005
(0.006)  (0.007)
Log Network Size  0.004

(0.003)
Non-Profit * Log Network Size -0.006**  -0.037**
(0.003)  (0.018)
For-Profit * Log Network Size 0.011**  0.007

(0.005)  (0.014)

Loc. Char. Y Y Y

District x Year FE Y Y Y

School FE N N Y

N 1,741 1,741 1,741

Notes: Each column reports estimates and standard errors clustered by
school from regressions using the variable in the column heading as the
dependent variable. *, ** and *** indicate statistical significance at the
10%, 5%, and 1% levels, respectively. Specifications (1) and (2) control
for student demographics, HHI, percentage of free or reduced-price lunch
eligible students, grade level combinations, the age of the school, the per-
centage of students taking end-of-grade exams, ELL, dropout, vocation,
whether the school closes that year, prior proficiency level, the income
quintile of the school location, an urban indicator, tract demographics
and HHI, and district by year fixed effects. Specification (3) includes
school fixed effects, which absorb the location characteristics.

diseconomies for non-profit managed charters. Non-profits network expansion is as-
sociated with lower efficiency in reading. The point estimate implies that expanding
the non-profit network by 100% is associated with about a .037¢ reduction in math
efficiency units at each of the network’s pre-existing schools. Given that the cross
sectional differences uncover little to no discernible efficiency differences between in-
dependent and network non-profits, these results suggest this is partly because the

network non-profits expanded.
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2.6 Discussion and Conclusions

As the charter school sector has evolved over the past 20 years, so has the organiza-
tion and management of charter schools. Nowhere is this better represented than in
Florida. One aspect of charter school management that has attracted recent atten-
tion is for-profit management. This chapter documents differences between non and
for-profit managed charters and begins to provide empirical evidence on the effects
of for-profit management on the allocation of schools’ financial resources, student
proficiency, and school efficiency.

The results portray a sharp contrast in the comparison of non and for-profit status
that depends on whether the charter school belongs to a network of affiliated schools.
Among independent or non-network charters, for-profit and non-profit schools look
very similar in terms of their location and student characteristics. Moreover, this
similarity extends to how much they spend per pupil. The regression results reveal,
however, that there are clear differences in the way independent for and non-profits
allocate their spending. For-profits spend about 6% less on instruction per pupil,
representing 3% less of their total expenses. Further, students attending independent
non-profits achieve larger gains in proficiency. As a result, these findings appear to
bear out the concerns of parent and policymakers about for-profit management.

This conclusion is reversed among charter schools that belong to a network. Net-
work non and for-profits serve markedly different student populations, with Hispanic
students constituting the majority in network for-profits and a significantly higher
percentage of students participating in subsidized lunch. The regression analysis re-
veals slight evidence that students attending network for-profits achieve larger pro-
ficiency gains. While the results indicate that network for-profit schools spend over
11% less overall per pupil, expenses on student instruction are not being cut re-

lative to network non-profits. Together, these differences translate to a significant
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efficiency advantage that holds relative to all other charter school types. Even after
controlling for differences in school characteristics, an equivalent level of per pupil
expenses buys about 0.03c higher student proficiency in math and reading at net-
work for-profits. While some possibility remains that unobserved differences in the
student populations may explain these residual premia, it is worth emphasizing that
network for-profits appear to be negatively selected on observables.

To understand the mechanisms driving the cross-sectional differences, within-
school variation is leveraged to examine the association between changes in network
size and changes in efficiency. The results suggest that, rather than network econo-
mies, the efficiency premium stems from the most efficient for-profit charter schools
expanding into networks. The findings therefore suggest that for-profit schools are
able to economize without compromising student education. In turn, the recent
growth of for-profit networks in Florida can be viewed as the product of efficient
operation.

At the same time, the results show that network expansion is associated with
declines in efficiency for non-profits, a diseconomy that may be due to how non-
profit networks expand. If non-profits pull resources from existing schools, such
as personnel or financial resources because of poorer access to capital, it might be
difficult to maintain efficiency. Differences in organizational objectives could also
explain the efficiency reduction. For instance, for-profit organizations often have a
stronger or better defined set of goals, which may be accompanied by an orientation
towards growth. Non-profits may instead expand their networks for reasons related
to their organizational mission despite the costs.

This research suggests several avenues for future research. One is applying stan-
dard techniques for causal inference with student-level records, such as matching or
fixed effects, to evaluate the effectiveness of for-profit charter schools. In states where
recent policy changes have impacted for-profit management, before and after com-
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parisons of spending and outcomes may also prove fruitful. Additionally, this study
has focused on just a subset of the decisions made by charter schools. The results
also highlight the need for improved understanding of charter school management
structures and how charter schools networks grow and expand.

The challenges of charter school reforms can often be understood as balancing
public accountability with private incentives. This tension is equally at play regar-
ding the management of charter schools by for-profit organizations. Faced with the
difficulty of monitoring how charter schools use taxpayer resources, many jurisdicti-
ons have responded by disallowing for-profit management. The immediate policy
implication of these findings, however, is that for-profit management is not in and of
itself problematic. In institutional environments where competition effectively disci-
plines behavior, a profit incentive may generate cost efficiencies that may be all the
more important for replicating charter schools. One way policy can potentially foster
this discipline is through tracking and publicly reporting charter schools’ financial

performance and allocation of resources.
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3

Incentives and the Supply of Effective Charter
Schools

3.1 Introduction

School choice reforms aim to improve school quality while expanding educational
opportunity. In the United States, charter schools have become the primary vehicle
for school choice, with a number of recent papers finding compelling evidence that
charter schools are effective at improving student outcomes (Hoxby and Murarka,
2009; Abdulkadirolu et al., 2011; Angrist et al., 2013b; Dobbie and Fryer, 2013b).
These findings have bolstered recent policy momentum behind charter schools, such
as the Obama Administration’s Race to the Top, which is based in part on the belief
that removing barriers to expansion will lead new, high-performing charter schools
to serve underserved student populations.

Two common institutional features of the charter sector call this belief into que-
stion, however. First, charter schools, which are publicly funded but privately run,
are typically funded by formulas that provide the same amount for all students re-

gardless of advantage or need. Second, although charter schools are unable to screen
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students, they are differentiated by where they choose to locate and, due to travel
costs, serve student compositions that reflect local demographics. Taken together,
these features raise the question whether the current approach to funding skews the
distribution of students served by charters towards low-cost student populations.

To answer this question, I develop and estimate an empirical model of charter
school supply and competition. The estimated model allows me to study counterfac-
tual funding policies, in particular a formula that ties revenue to the characteristics
of students, in terms of equilibrium sector outcomes. In the model, charter schools
choose a location in a school district based at least partly on expected revenues,
which depend on enrollment and the per-pupil funding rate, and costs. As varia-
ble costs depend on the composition of students served, the flat formula potentially
presents a strategic incentive to spatially “cream skim.” At the same time, due to
competition with public and other charter schools for students, the location choices
of charter schools are mutually dependent in the model. I thus adapt the structure
of an incomplete information entry game.

This research design requires an institutional setting where the location choices
of charter schools reflect their competitive and financial incentives and where those
incentives can be measured. In this regard, Florida, which is characterized by limited
authorization discretion for districts and an accordingly high charter penetration
rate, is especially well-suited. I assemble a unique dataset that links detailed financial
records gathered from independent audits filed by all Florida charter schools with
student performance on end-of-grade exams and school characteristics. I estimate
school effectiveness at raising student achievement from the panel of student test
scores, while the financial statements enable me to separate cost from demand-side
reasons for a charter school’s choice of location in the data.

I use the empirical model to evaluate the effects of funding policies on the compo-
sition of students served and the aggregate effectiveness of the charter sector. This

42



latter outcome, which is sensitive to competitive incentives, is important for captu-
ring a key policy tradeoff: funding policies that raise equity may do so by sustaining
ineffective charter schools in the market. Three policy simulations are of interest:
First, a cost-adjusted funding formula that ties revenue to student characteristics
corrects the financial incentives to skim. I use this counterfactual to answer whether
the current funding approach has unintended consequences. Second, targeted grants
for entry into underserved markets may also incentivize charters to serve disadvan-
taged student populations. Lastly, a general increase in the per-pupil funding rate
quantifies the elasticities of charter school supply and effectiveness with respect to
funding. The predictions thus shed light on the value of expanded social investment
in charter schooling.

Estimation of the model presents a number of empirical challenges. In a first step,
I estimate the incentive structure of charter school operation, shaped by demand and
variable costs, from the data. To do so, I recover school effectiveness, which shifts
household demand, from the test score panel. On the cost side, I link effectiveness
with charter school expenditures, obtained from the audits, to estimate variable
costs as a function of location and student characteristics. Finally, treating charter
schools as not-for-profit maximizers, I leverage revealed preference with their location
and operation choices in the entry game to uncover how charter schools respond to
competitive and financial incentives. As the entry model contains a large state space
due to heterogeneity in effectiveness and a large number of locations for entrants
to choose from, I implement a computationally light, two-stage estimator that uses
choice probabilities estimated semi-parametrically offline.

The policy simulations reveal evidence that the flat funding formula leads char-
ter schools to underserve disadvantaged student populations. Implementing a cost-
adjusted funding formula yields about an 8% increase in the share of subsidized
lunch student and a 10% increase in the share of black students attending charter
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schools. In addition, because the charter schools sustained in the market by this
policy change are not low effectiveness schools, this gain in equity is associated with
little change in the aggregate effectiveness of the charter sector. By comparison, a
location targeted start-up grant successfully shifts the location choices of new charter
schools to underserved areas, but yields little net change in outcomes. Furthermore,
though the total number of charter schools predictably increases, aggregate effecti-
veness responds only marginally due to an overall increase in charter school funding.
This reinforces the general finding that gains in access to school choice do not appear
costly in terms of the quality of charter schooling.

These findings are important as they are informative about school choice po-
licy. In particular, a mismatch between funding and costs may generate significant
inequities in access to and benefits from school choice. This point, which is largely
unrecognized in both the existing literature on education markets and ongoing policy
debate, has potentially broad implications for the design of school choice programs.
The findings also underscore that funding policy, an element of both private school
voucher and charter school programs, may provide an effective policy instrument for
directing competition via supply-side incentives.

The remainder of this chapter is organized as follows. In the next section, I situate
the chapter in the relevant literature. In Section 3, I describe the institutional setting
of charter schooling in Florida and data sources in detail. I present the empirical
model in Section 4. Section 5 then discusses estimation and identification of the
model before I turn to the results, including estimates and counterfactual simulations,

in Section 6. I conclude in Section 7.

3.2 Related Literature

School choice reforms embody two policy ambitions. The first is to enhance the qua-
lity of public education. Mechanisms supporting this include both direct access to
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better school alternatives for students and improvements in school quality stimulated
by competition. The second ambition is to expand educational opportunities for un-
derserved students. The growing empirical literature, which combines evidence from
international and domestic school choice programs (often private school vouchers
and charter schools, respectively), can be viewed as attempts to asses the ability and
conditions under which school choice policies may fulfill these ambitions.

A major strand of literature evaluates the effectiveness at improving student
outcomes of school alternatives supported by school choice. Examples include eva-
luations of private schools and voucher programs, which in general find positive

effects of private school attendance.

Evaluations of charter schools typically rely
on either student-level administrative data or on admissions lotteries. Papers that
estimate charter school effects from changes in exam performance for students who
switch between sectors find largely mixed results overall (Sass, 2006; Hanushek et al.,
2007; Booker et al., 2007).2 On the other hand, lottery findings provide compelling
evidence of improvement in student outcomes (Hoxby and Murarka, 2009; Abdulka-
dirolu et al., 2011; Angrist et al., 2013b; Dobbie and Fryer, 2013b), and the benefits
of charter school attendance appear highest for students from disadvantaged back-
grounds (Angrist et al., 2012, 2013a).3 These findings have motivated policy efforts
to expand charter schooling.

Charter expansion, though, raises questions about the role of competition in edu-

cation markets. To the degree that households value school quality, school choice

! In the U.S. context, a number of authors have examined the effectiveness of Catholic private
schools (Neal, 1997; Altonji et al., 2005). International evidence, relying on lottery designs, finds
largely positive impacts of attending private schools (Angrist et al., 2002, 2006; Muralidharan and
Sundararaman, 2015).

2 Similarly, CREDO (2009) uses matching techniques with student level-data from fifteen states
and D.C., finding considerable heterogeneity in average charter quality.

3 Beyond school outcomes, papers using both methods have also examined medium and longer
term impacts, such as college completion and labor market returns. See Epple et al. (2015) for a
recent review.
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provides competitive incentives intended to enhance the quality of public education.
This rationale, for instance, is explicitly written in to a number of charter laws, inclu-
ding Florida’s. One mechanism for this may be that school choice induces government
and public schools to improve. Neilson (2013), for example, studies an expansion of
a private school voucher program in Chile, finding an increase in the quality of public
schools in response. Papers examining the competitive effects of charters on public
school quality, on the other hand, do not find unambiguous results.* Competition
may nonetheless discipline the quality of school choice alternatives. Baude et al.
(2014) present evidence of improvements in charter school quality in Texas over a
ten-year period due to the exit and replacement of low-performing charter schools.
At the same time, scholars have long recognized the potential for school choice
policies to generate inequities, compromising the second ambition. While house-
holds choosing schools based on characteristics other than school quality will tend to
weaken competitive incentives, heterogeneity in prefereneces may also lead to strati-
fication (Hastings et al., 2006; Bayer et al., 2007). Weiher and Tedin (2002) present
evidence that racial composition predicts households’ choice of charter school and
Bifulco and Ladd (2007) attribute widening black-white achievement gaps to sorting
along racial lines. Such patterns raise the question whether differences across house-
holds in the exercise of school choice enable resegregation of education.® Moreover,
how households choose schools and the extent to which preferences for quality vary
have supply-side implications that may cut against policy goals. Walters (2014) pre-
sents evidence from Boston that although disadvantaged students are most likely to

benefit from charter schools, they are significantly less likely to apply and attend.

4 For example, Sass (2006), Booker et al. (2008), and Winters (2012) report positive, if modest,
effects, but Bettinger (2005), Bifulco and Ladd (2006), and Zimmer and Buddin (2009) find no
competitive effects. Using an IV strategy to overcome endogenous charter location, Imberman
(2011) finds mixed or even negative effects.

5 More recently, Ladd et al. (2015) show that apparent improvements in charter school performance
in North Carolina may be driven primarily by positive student selection.
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The role of costs in shaping outcomes remains largely neglected by both of these
strands of literature, however. Costs, which influence the supply of school choice
alternatives, are important for two reasons: First, fixed costs of entry may under-
mine competitive incentives by, for instance, leading to excessive or insufficient entry
(Spence, 1976; Dixit and Stiglitz, 1977; Mankiw and Whinston, 1986). School choice
is only effective if school alternatives are available and underperforming schools face
competitive pressure. Second, costs may be an independent source of disparities in
education outcomes by generating inequities in access to school choice.® With dif-
ferences in the cost of providing education to disadvantaged students (Duncombe
and Yinger, 2005), such inequities may stem from program funding that provides
the same amount for all students. In recognizing and quantifying the effects of this
incentive, this chapter thus has parallels with the literature on cost-based cream
skimming in health care markets (Ma, 1994; Currie and Fahr, 2005) and advances
the literature on estimation of education costs by linking cost differentials to school
behavior and the design of school choice policy (Downes and Pogue, 1994).7

In this chapter, I estimate the full cost structure of charter schools, which includes
entry costs and cost differences across student populations. The empirical entry mo-
del I develop then allows me to connect education market equilibrium outcomes with
funding policy through charter schools’ strategic location choices. In adapting these
methods to my setting, the chapter fits into the growing empirical literature using
these methods to analyze policy questions (Berry and Reiss, 2007). Limited prior
work has examined the determinants of charter school supply and location, such as

Glomm et al. (2005) and Hoxby (2006), but these studies take a descriptive appro-

6 On this point, Denice and Gross (2016) find that apparent differences across demographics in
preferences for academic performance are explained by differences in nearby supply.

" Relatedly, targeted private school vouchers have been studied as a means of minimizing cream
skimming due to peer-based externalities in education production (Nechyba, 2000; Epple and Ro-
mano, 2008).
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ach that does not permit studying counterfactual policy changes. In work closest to
my apporach, Ferreyra and Kosenok (2015) model demand for and entry of charter
schools in Washington D.C., finding prospective welfare benefits of expansion, but

do not model or consider the implications of strategic behavior by charter schools.®
3.3 Background and Data

I describe the institutional background of charter schooling in Florida in this section
to highlight the features that make it well-suited to studying charter school supply
and competition. In particular, Florida, by limiting the authorization discretion
of school districts, provides a setting in which charter schools’ entry and location
choices reflect their competitive and financial incentives and where those incentives
can be measured. This allows me to develop an empirical model that links the entry
and location choices of charter schools observed in the data to study counterfactual
funding policies.

The unique dataset I assemble combines detailed records gathered from financial
audits filed by all Florida charter schools with student performance on end-of-grade
exams and school characteristics. The merged panel facilitates estimating cost dif-
ferentials across student populations from the relationship between expenditures,
student composition, and gains in student achievement across charter schools. In
addition, school locations are key as a choice variable for charters and for calculating
the spatial distances between schools.

After describing the data sources for the panel, which tracks charter schools bet-
ween the 2007-8 and 2012-13 school years, I present summary statistics. I focus the
analysis on elementary schools where, due to transportation costs, cream-skimming

incentives are likely to be particularly salient. The data reveal that charter schools

8 Also related, Mehta (2012) models competition between charters and public schools in North
Carolina, including strategic response by public schools, but does not incorporate student hetero-
geneity nor consider its supply-side implications for policy.
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that exit the sample serve 21 percentage point higher subsidized lunch and 37 per-
centage point higher black student bodies than those that survive. At the same
time, exiters also spend over $900 more per student per year and display much lower
student achievement levels on end-of-grade exams. These stylized facts motivate the

empirical model.
3.3.1 Charter Schooling in Florida

Laws authorizing charter schools aim to strike a balance between operational auto-
nomy and accountability. For instance, charter schools are generally granted consi-
derable independence in terms of curricular design and focus, human resources, and
choice of location. To ensure equity, however, charter schools may not screen stu-
dents or apply any admissions criteria, such as tuition or entrance exams. If a charter
school is oversubscribed, an admissions lottery must be held to randomly allocate pla-
ces in the school. Further, charter schools are not exempt from state accountability
and reporting requirements. Florida charter schools, for example, must participate
in the School Grades program which assigns letter grades to schools based on stu-
dent performance on end-of-grade exams.” While accountability provisions require
intervention in cases of persistently poor performing charters, instances of forced
shutdown are relatively rare. A Center for Education Reform report, for example,
found that just 18% of charter closures nationally were attributable to academic
reasons (Consoletti, 2011).

Although the level varies by state or district, charter school funding typically
provides the same amount for all students served by a school. For example, Flo-
rida charter schools receive per-pupil disbursements through the Florida Education
Finance Program (FEFP) according to a statutory formula. A base funding rate

for each full-time equivalent student is multiplied by a district cost differential and

9 The School Grades program accounts for both achievement and learning gains.
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totaled. While additional adjustments are made for disabled and English language le-
arner students, charter school enrollment of these student populations is low.'® This
funding source may be supplemented by federal programs, such as Title 1, other state
sources, or private contributions, but the FEFP program provides the vast majority
of operating support for charter schools.!! The implication of this is that two charter
schools serving students with different educational needs or advantages, but located
in the same school district, will receive largely the same per-pupil support.

Charter schools are authorized by public school officials. In this regard, Florida’s
distinctive institutional environment provides a number of advantages for studying
charter school supply and competition. First, in contrast with a number of other set-
tings such as Massachusetts and Washington D.C., caps on the number of schools are
not permitted. Second, school districts, which are contiguous with Florida counties,
retain sole authorization responsibility. This ensures that, for relatively large and
reasonably well-defined education markets, authorization standards are uniform.!?
Finally, Florida statutes spell out the criteria that school districts may apply in
reviewing applications. A prospective charter school must outline its guiding prin-
ciples and objectives, an innovative curriculum plan that meets state requirements
for reading instruction, and a financial plan. This authorization process thus differs
dramatically from other settings. A prospective new charter school in Massachusetts,
for example, competes with a number of other applicants for authorization and is

vetted based upon perceived need and expected success. In contrast, Florida’s insti-

10 The median charter school’s student body is around 9% disabled and just 3% English learners
in my sample. This compares to 14% and 5% respectively for the median public school in Florida.

11 Charter schools may receive capital funding in Florida and apply for state grants, but these
account for little of operational revenues. Florida school districts are not required to share local
revenues with charters and almost all do not. However, because Florida’s school finance system
is largely centralized through FEFP, charters are less disadvantaged in funding relative to public
schools than in many other states.

12 In general, students may only attend in-district charters. A limited number of conversion,
municipal, and university-authorized lab charter schools operate in Florida.
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tutional environment provides a setting in which charter schools’” entry and location
choices can be viewed as reflecting revealed preference.

The combined effect of Florida’s charter-friendly environment is a vital charter
sector, characterized by both rapid growth and significant turnover. The first Florida
charter schools opened for the 1996-7 school year. Since then, the sector has expanded
into one of the largest nationwide in both enrollment terms and the number of charter
schools. For the 2014-15 school year, 646 charter schools served over 8% of all
Florida public school students, including more than 13% in Broward and Miami-
Dade counties. In addition to the high penetration rate of charter schooling in
Florida, there is a great deal of entry and exit. For instance, 75 new charter schools

schools opened just for the 2013-14 school year, while 38 shut down and closed.
3.3.2  Data Sources

I combine newly collected data financial records for Florida charter schools with
existing data on all Florida public schools. Per Florida statute, all charter schools
must file an independent financial audit with their district and the state for each
year of operation. Containing revenue, itemized expenditures, assets, and capital
investment, the audits richly characterize the spending patterns and financial health
of each charter school. I gathered and digitized all audits on file with the Auditor
General for the 2006-7 through 2012-13 schools years. As a source of financial data,
the audits provide two added advantages (beyond their availability): (1) the audits
correspond to an individual school year rather than a fiscal year; and (2) an audit
must be filed for each individual school.

I use reported total expenditures to measure the variable costs of charter school
operation in a given year.'® These costs therefore include salaries paid to teachers,

staff, and administrators, facility rent or mortgage payments, and any management

13 T subtract out large capital purchases, such as outlays for buildings or facilities.
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fee paid, among other expenses incurred during a school year. In using expenditures
to measure variable costs, two points of clarification are important: First, these
expenditures represent variable costs in that they reflect annually adjustable input
purchases and exclude the opportunity costs of entering the market and of operation
(which inherently cannot appear on an accounting statement). As explained later,
such sunk or fixed “costs” are identified from the entry and continuation decisions of
charter schools. Second, the expenditures reported in the audits are not necessarily
costs at the frontier (i.e. the costs that would be incurred were a charter school fully
efficient). Rather, the expenditures embed any allocative inefficiency, presenting a
challenge for identification.

Three data sources provide information about the characteristics of Florida char-
ter and public schools. First, I obtain enrollment, grade level, and student body
characteristics for all schools from the National Center for Education Statistics’
Common Core of Data for the 2006-7 through 2013-14 school years.!* I define a
school as open (i.e. operational) if enrollment in any primary grade (K through 5)
is positive and calculate the number of years since opening for each charter school.
Second, I merge these records with the Florida Department of Education’s master
school database. This database is used to identify schools as a charter school or not
per state records and to obtain each school’s exact address.'® The last data source for
school characteristics pertains to their locations and spatial relationship. I geocode
the school addresses to 2000 Census tracts, for which I obtain American Community

Survey estimates of the local demographics.'® This is important as it allows me to

4 For grade-level demographics, subsidized lunch, English language learner, and disabled status, I
supplement these data with FCAT Demographic Reports.

15 A limitation of this data source is that only the present address of charter schools is recorded,
so I do not observe moves or model charter school location changes.

16 T use 5-year Census tract estimates for 2005-9 through 2009-13, treating the middle year as
corresponding to the spring of that school year. I impute data for 2012 and 2013. I then calcu-
late location characteristics within a given distance of each Census tract using distances between
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relate the composition of each school’s student body to the composition of the tract
where it is located. The spatial distances between tracts also allow me to identify
each school’s set of competitors.

Finally, in order to connect effectiveness at increasing student achievement with
the expenditures and characteristics of charter schools, I obtain summaries of stu-
dent achievement by school and grade on end-of-grade Florida Comprehensive Asses-
sment Tests (FCAT) from the Florida Bureau of K-12 Assessment for years 2006-7
through 2013-14. Students attending charter and public elementary schools in grades
3 through 5 are examined in math and reading. For each tested grade in a given
year, the data contain both the average current score and average prior year’s score
by grade and school for the set of students for whom records for both years are
available.!” Since testing begins in the third grade, I use only fourth and fifth grade
performance to have a measure of prior learning for all grades. These score averages,
which I normalize across schools within grade and year, allow me to estimate the ef-
fectiveness of each school at raising student achievement. I describe the specification
and estimation of education production fully later.

My final merged panel tracks 341 charter elementary schools in Florida between
the 2006-7 and 2012-13 school years. I restrict the sample to non-conversion and non-
municipal charter schools, charter schools that are not a virtual school or laboratory
school, and charter schools not specialized in serving disabled student populations.
193, or 57%, of the charter schools began operation during the 7 year sample period,
while 67 (20%) exit at some point. The median charter school is tracked for 4 the

school years.'® Included in the sample are also traditional public elementary schools

centroids and population weights.

17 Importantly, the prior scores may have been obtained at another public or charter school if a
student switched schools.

18 T am able to match expenditure data for 92% of charter school-year observations. The match
rate is particularly low in the school year that a charter school closes, however.
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in Florida.
3.3.3 Data Summaries

In this subsection, I present a series of stylized facts about charter schools in Florida
drawn from the sample. To begin with, I compare public and charter schools in
Florida in terms of location and student characteristics in Table 3.1. The literature
indicates that charter schools in general tend to serve more urban areas and minority
student populations (Epple et al., 2015), which suggests that concerns about charter
schools underserving disadvantaged students may be largely misplaced. Rather than
a simple cross-sectional summary, however, I focus the comparison on charter and
public schools that are located in the same school district.! The comparisons in
Table 3.1 paint a different picture: charter and public school demographics are nearly
indistinguishable within school district. In fact, Florida charter schools actually
operate in less dense locations and serve a slightly larger share of students who are
non-minority on average than the public schools in the same district.?°

To motivate the empirical model, I next use the assembled dataset to compare
charter schools that exit during the sample with charter schools that persist (i.e.
are either open in 2007-8 or open at some point after, but do not exit by 2012-
13). To do this, I use the full panel to compute conditional averages for exiter and
persister charter schools and test for statistical differences.?! A first observation is

that the summaries, presented in Table 3.2, show a close relationship between the

characteristics of charter schools’ locations and the characteristics of students they

19 To do this, I regress each variable on district fixed effects, then use the residual (plus the constant
for Palm Beach) for the comparisons. In the Appendix, I provide summaries for just charter schools
in the 2012-13 school year.

20 While charters also serve a lower share of students who are eligible for subsidized lunch, this
likely reflects in part differences in participation and takeup across the two sectors.

21 Specifically, I regress each variable on indicators for exiter, persister, and entrant, age, dummies
for the year a school enters or exits, and year fixed effects.
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Table 3.1: Within-District Comparison of Public and Charter School Characteristics,
2012-13

Publics Charters

Location Characteristics

Density 3,092 2,613
Household Income 68,775 66,453
% White 47.01 45.62
% Black 27.13 25.63
% Hispanic 22.31 25.36
% Asian 2.10 2.10
Student Characteristics
Enrollment 616.95 352.90
% FRP Lunch 64.22 46.91
% White 30.42 31.75
% Black 33.53 31.74
% Hispanic 29.32 29.80
% Asian 2.51 2.32

Notes: 288 schools and 1,933 public schools.
Values computed after conditioning on school
district using Palm Beach as reference group.
Note that location characteristics represent
area within one mile of a school’s Census tract.

serve. This is indicative of the importance of location and travel costs as elements
of household school choice.

Table 3.2 also reveals a number of striking differences between exiters and per-
sisters in terms of student and location characteristics. In particular, the locations
of charter schools that exit are higher density and much lower income on average
(about $16,000 less mean household income). Accordingly, the average exiter charter
school serves a 21 percentage point larger share subsidized lunch student composi-
tion. These differences also appear in terms of demographics, as exiters serve a
37 percentage point larger share black student composition on average. Combined
with Table 3.1, these comparisons suggest that charter demographics match public

school demographics in part because charter schools that do disproportionately serve
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Table 3.2: Student and Location Characteristics of Exiters and Persisters, 2006-13

Exiters Persisters Difference

Location Characteristics

Density 4,468 4,039 429
Household Income 46,366 62,713  -16,347***
% White 37.46 47.56 -10.10%**
% Black 24.87 12.18 12.69%**
% Hispanic 34.06 36.54 -2.47
% Asian 1.65 2.11 -0.46*
Student Characteristics
Enrollment 287.71 408.78  -121.10%***
% FRP Lunch 66.23 45.27 20.97***
% White 15.93 39.00 -23.07F**
% Black 53.86 17.08 36.78*H*
% Hispanic 28.52 39.93 -11.40%**
% Asian 1.43 2.75 -1.32%%*

Notes: *, ** and *** indicate statistical significance at the
10%, 5%, and 1% levels, respectively. Note that location cha-

racteristics represent area within one mile of a school’s Census
tract.

disadvantaged student populations are less likely to survive.

In Table 3.3, I compare exiter and persister charter schools in terms of expenditure
per pupil and student performance on end-of-grade exams. The table reveals that
charter schools that exit spend nearly $900 more per pupil (approximately 10% of
total expenditure) than those that persist in the sample. In terms of achievement in
math and reading performance, Table 3.3 also reveals that students attending exiter
charter schools perform dramatically worse on average. The average math score for
exiter charter schools, for example, is nearly 1 standard deviation on average below
that of persister charter school. The reading gap is 0.62 standard deviations.

While these stylized facts are suggestive, they remain ambiguous about the me-
chanisms structuring the education market. For instance, though exiters both serve

more disadvantaged student populations and spend more per pupil on average, this
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Table 3.3: Expenditure and Student Performance of Exiters and Persisters, 2006-13

Exiters Persisters Difference

Expenditure / Pupil 7,988 7,086 9Q2%*#*
Math z -0.90 0.05 -0.96%F*
Reading z -0.62 0.17 -0.79%H*
Notes: *, ** and *** indicate statistical significance at the
10%, 5%, and 1% levels, respectively. Math and reading scores

represent averages of within grade and year normalized 4th and
5th grade exam performance.

does not necessarily indicate that cost differentials associated with serving disadvan-
taged students drive exit. For one, exiter charter schools may be merely inefficient,
in which case exit is symptomatic of competition. Similarly, the large differences in
student test performance between exiters and persisters may be indicative of diffe-
rences in effectiveness at raising student achievement and thereby consistent with
market efficiency. On the other hand, the test score gaps may just reflect the so-
cioeconomic and demographic differences of students attending exiter and persister
charter schools. For these reasons, any empirical analysis of charter school supply
must address the role of competition and successfully separate cost and demand-side
reasons for charter school survival and failure. In the following section, I embed
the location choices of charter schools in an incomplete information entry game that

models these features of the education market.
3.4 Empirical Model

This section presents the empirical model of charter school supply and competition
that I develop. The model links the competitive and financial incentives of charter
schools with their location and operation choices to study the effects of funding
policy on equilibrium sector outcomes. For this purpose, there are two key elements
of the model: First, I allow charter schools to differ in effectiveness at raising student

achievement (i.e. value-added), which is valued by households on the demand side.
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This allows for a policy change that, for example, enhances competition to drive
ineffective charter schools from business. Second, the variable costs of operation
depend on the concentration of the characteristics of students served by a school. As
a result, given a flat funding formula, charter schools may strategically locate in areas
that attract fewer costly-to-serve students. This incentive, which may mute effects
of competition, allows for a policy change that corrects this incentive to impact the
composition of students served by the charter sector.

The basic building block of the model is an elementary education market, which
I consider to be a school year and district. In each market, the following sequence
occurs: First, incumbent charter schools — those in operation during the prior school
year — decide whether or not to exit. Simultaneously, a pool of potential entrant
charter schools decide whether to open for the school year and, if so, on a location
in the school district. These choices, predicated in part on expected revenues (which
depend on the per-pupil funding rate) and costs, define the set of active schools from
which households may choose. Households then choose a school to attend at the
beginning of the school year. Given enrollments and the effectivenesses of schools
in operation, variable costs and student achievement are realized at the end of the
school year,

Each market is fully described by a commonly observed state vector s;. The
vector includes the locations of active charter schools at time ¢, which I denote by
a;, and a vector of characteristics for each location, x;. Public schools’ locations
and effectivenesses are included in x;. Charter schools are characterized by their
effectiveness at raising student achievement, listed in p;, their age, and incumbency
status in the model.

Charter schools’ entry and exit choices are made in an incomplete information
setting. Given the payoff-relevant information summarized in the state vector, char-

ter schools’ choices constitute a Bayesian Nash equilibrium. The state vector then
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evolves between periods as a result of those choices. I adapt this basic entry game
setup in a few ways for my setting. First, competition contains a spatial dimension
and entering charter schools choose a location, which is characterized as a bundle
of expected enrollments and costs. Second, I treat charter schools as not-for-profit
maximizers that may behave as if they value output and effectiveness along with net
income.

While the model endogenizes the composition of students served by charter
schools (via location choices and demand) and the aggregate effectiveness of the
charter sector (through differential survival), I abstract from other aspects of the edu-
cation market. For instance, though they compete for students with charter schools,
the locations and effectivenesses of public schools are treated as exogenous.?? Addi-
tionally, while entry and exit dynamics may shift effectiveness in the aggregate, I do
not model changes in effectiveness over time at the school level. Instead, effective-
ness is an idiosyncratic characteristic drawn upon entry and evolves in a deterministic
fashion.

This section is divided into three parts. In the first subsection, I define a school’s
effectiveness as its contribution to student learning in the context of a value-added
education production function. In the second subsection, I detail the elements of
the location choices of potential entrant charter schools and exit choices of incum-
bent charter schools, which are predicated on the “primitives” of demand and costs.
I describe the equilibrium concept and evolution of states in the last subsection.

Throughout, I suppress district-specific notation to simplify the exposition.

22 There is weak to mixed evidence for competitive effects of charter schools on public school
students. See Epple et al. (2015) for a summary.
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3.4.1 FEducation Production

In the model, both public and charter schools combine their inputs with those of
households to produce education outcomes, measured by student performance on
end-of-grade exams. Performance also depends on accumulated impacts of inputs up
to the present, which I assume are fully summarized by exam performance the prior

year. As a result, education is produced in a value-added fashion:

AR = pF AR BE 0 U, (3.1)

nit = n
In this equation, A,;; is student n’s achievement from attending school ¢ during school
year t, while A,;_; represents prior learning. The k superscripts index subjects, e.g.
math and reading. The contribution of household inputs to learning is represented
by $*Z,:, while 1%, is a mean-zero measurement error.

I term the contribution or value-added of school ¢ to student learning gains, re-
presented by p;, its effectiveness. This term summarizes the productive contribution
of a school’s inputs to student learning, including teacher quality, learning environ-
ment, infrastructure, management, etc., in a single index. In this way, effectiveness,
which might equally be thought of as quality, vertically differentiates schools in the

model.
3.4.2  Charter School Utility and Income

Based on their status in the prior period, charter schools in the model are either
incumbents, who choose whether to exit, or potential entrants, who choose whether to
enter and a location. While these choices are based in part on expected revenues and
costs, I model charter schools as not-for-profit maximizers that potentially behave as
if they value enrollment per se and their own effectiveness in addition to net income.

The utility for charter school ¢ operating in location j at state s; is given by:

Uij(st) = Us(ILi(1), Dij(8t), prit) (3.2)
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D;;(s¢) is the total enrollment of 7 in location j. This formulation of not-for-profit
utility, which shares commonalities with numerous health sector applications (Lak-
dawalla and Philipson, 2006), is intended to capture selection into charter operation
for altruistic or mission-oriented reasons (Malani et al., 2003).2* An implication of
this utility is that the degree to which charter schools respond to financial incentives,
such as a counterfactual change to the funding formula, is an empirical question.
Represented by I1;;(s;), net income is determined by revenue, variable costs, and

fixed costs operation, F'Cj:
Hi]’ (St) = TtDij (St) — VCZ] (St) — FCjt (33)

The product of the funding rate, 7;, and enrollment yields revenue. Each location
in a school district, j, is associated with a different enrollment level, D;;(s;), and
variable costs of operation, V' C;;(s¢). Charter schools’ choices of where to locate or
whether to exit therefore depend on these “primitives.” I describe the structure I
place on these objects, from which competitive and strategic incentives derive, in

turn next.
Demand

Households’ school choice determines charter school enrollment in the model. By
comparing effectiveness, which I assume is known to households, and travel distance
to each school, households choose a school to attend from among the available al-
ternatives in their district. As a result, the locations and effectiveness of public
and competing charter schools have competitive implications for a charter school’s

enrollment.

23 In addition, charter schools must be legally organized as non-profits, though many contract
with a for-profit management organization for services. I examine for-profit management of charter
schools in Florida in other work (Singleton, 2016b). In the estimation, I allow the utility parameters
to vary with profit status.
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I abstract from the household-level choice problem to model the enrollment of

a given household type z at each charter school as a function of their effectiveness,

location, and competition. Household types include both socioeconomic and demo-

graphic groups. The total enrollment of student group z in school ¢ at time ¢ is given
by:

D7(st) = D*(iv, {0, At fiit) (3.4)

Demand depends on the effectiveness, p;, of a charter school, the locations of pu-

blic and competing charter schools, and characteristics of the local market. xf(i)t

summarizes the exogenous characteristics of i’s location, among them the effecti-

venesses and distances to nearby public schools. Other location variables include

measures of market size and composition.?*

a_;; and p_; represent the locations and
effectivenesses of competing charter schools, respectively.

This formulation of demand parsimoniously captures three important features
of education markets: First, the demand function incorporates competitive effects
of nearby public and competing charter schools, which may be magnified by closer
proximity. In this way, competition between schools is spatial in nature. Second,
effectiveness differentiates schools in that, all things being equal, greater own ef-
fectiveness increases enrollment. These two features are important for modeling the
horizontal and vertical aspects of competition. Lastly, the formulation allows for
heterogeneity in how households, characterized by type, evaluate school alternatives.

From (3.4), the total enrollment for a charter school is given by summing demand

over mutually-exclusive household types:
Di(st) = >, Di(s1) (3.5)

Similarly, the vector of household type shares of students attending each charter

school, which T denote by Z;(s;), is endogenized in the model by (3.4) and (3.5).

24 T discuss the full list of variables I use in the estimation section.
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Variable Costs

Operating a charter school incurs costs that can be conceptually separated into va-
riable and fixed. Variable costs represent the minimum expenditure for a charter
school in a given state. Unlike fixed, variable costs therefore depend on input pri-
ces, which may vary across locations and with student composition, and a charter
school’s outputs. These relationships are summarized by charter schools’ variable

cost function:

Vcij (St) = VC(Dit (St) y it Zit(St), %C(i)t) (3.6)

Expressed in this way, each charter school is a “firm” that produces effectiveness
it for a given number, D;;, and composition of students, Z;(s;).>> As effectiveness
represents a combination of inputs, this formulation recognizes it as potentially costly
to supply.

Since student composition is tied to a charter school’s location through demand,
a strategic incentive to “cream skim” potentially derives from the dependence of
costs on the student composition served. While I do not model the mechanism
through which they arise, such cost differentials may stem from two sources: the
production surface or input prices. For instance, teaching assistants or non-classroom
school inputs, such as social services, may be especially important for effectively
serving disadvantaged students. This is consistent with recent evidence from school
finance reforms that spending improves later life outcomes of low socioeconomic
status students in part by increasing support services and staff Jackson et al. (2015).%
As a result, the optimal mix of inputs (and thereby variable costs) may vary with the

composition of students. To input prices, evidence from teacher sorting suggests that

25 The variable cost function is derived from a cost-minimization problem over inputs conditional
on effectiveness and enrollments.

26 Relatedly, students in schools with concentrated low-income populations disproportionately be-
nefit from non-instructional spending (Sorensen, 2016).
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teachers view concentrations of disadvantaged students as a disamenity, necessitating
compensating differentials (Lankford et al., 2002; Jackson, 2009; Clotfelter et al.,
2011).2" 1 assume that input prices are fully captured by the combination of a

charter school’s student composition and location-specific characteristics, %C(i)t-

3.4.3 Entry Location and Ezit

Charter schools decide where to locate (if a potential entrant) and whether to exit (if
an incumbent) in the model. These choices are made simultaneously in an incomplete
information setting. In other words, while state variables such as market location
characteristics and effectiveness are commonly observed, the actions of competitor
schools are stochastic from the point of view of a given charter school. As a result,
charter schools evaluate the discrete choice alternatives in terms of expected utility.

For describing charter schools’ choice problems in the game, it is useful to divide
the state vector, s;, into four sub-components. First, a_;; represents the actions
of other charter schools, which may be either a location in the market or decision
to exit/remain out. Second, s; lists the characteristics of charter school ¢, which
include its effectiveness, its age and incumbency (i.e. whether in operation the prior
period), and its profit status. Vector s_;, on the other hand, lists the characteristics
of charter schools other than ¢, while x; summarizes the exogenous characteristics of
all market locations that shift demand and variable costs.?

Incumbent charter schools in state s; make the choice of remaining in operation
in their present location j or exiting the market. Operation yields expected utility
ElUii(st)] = E[U;(a—i, Sit, S—it, x)|, while I normalize the value of exiting to 0. Each

choice alternative is associated with a corresponding choice shock that is known to

27 Note that charter schools are not constrained by teacher salary schedules. Evidence indicates
that hiring practices in charter schools are more market-based than traditional public schools (Pod-
gursky, 2006). Differences across households in terms of parental involvement in the school may
also translate to cost differences.

28 Note that the per-pupil funding rate, 7, is also a commonly observed exogenous state variable.
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the charter school, but unobserved to competitors and to the econometrician. Thus,
incumbent 4’s choice problem can be expressed as to remain in operation (in location
j) if:

ElUj(a-it; Sits S—its T1)] + €5t = €ion (3.7)
and to close otherwise. The expectation in (3.7) is taken over competing charter
schools’ simultaneous entry and exit decisions. €;;; and € are the choice shocks for
continuing operation and exiting respectively.

For a charter school deciding to enter the market, the choice problem also contains
a location decision. An entering charter school weighs the alternative locations in
a school district, indexed by j, by computing the expected utility of each choice.
Entering the market incurs entry costs that are denoted EC}, which represent both
monetary and nonmonetary costs associated with the application, authorization, and
opening process, including organizing a board, curriculum, staffing, and securing

facilities. The choice problem facing potential entrants can be written as:

maX{E[Ug‘(aﬂ'u Sit, S—it, Tt) | — ECy + €ijty -+ E\U(a—it, Sit, 5—it; ©1)]| — ECy + €51, €0t}
(3.8)
In addition to the set of locations in the district, potential entrants may choose to

remain out of the market, which yields only the associated choice shock.
3.4.4  FEquilibrium and State Evolution

Equations (3.7) and (3.8) map charter schools’ expected utility, conditioned on their
beliefs about the choices of other charter schools, into ex ante choice probabilities.
Since the choice shocks are private information, each charter school’s decision rule
is a function of the common state variables and its own choice shocks, but not the
private information of other charter schools. I denote by P; the set of all charter

schools’ choice probabilities to re-express the expected utility for charter school i of
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location j as:

ElU;(a—it, Sit; S—it, x1)| = Us;(s¢, Py) (3.9)

Given this expected utility, (3.7) and (3.8) represent a system of best response pro-
bability functions that define the Bayesian Nash equilibrium of the game wherein
strategies and beliefs are consistent.? Charter schools’ choices determine the equi-
librium outcomes in the current period and the state vector evolves as a result of
those choices.

The vector of charter schools’ effectivenesses, 1, is a state that influences choices
and thereby outcomes. While competitive entry and exit dynamics endogenize the
aggregate effectiveness of the charter sector in the model, I specify a deterministic

law of motion for the evolution of a given school’s effectiveness between periods:

i = M1 + Mo log(ait + 1) (310)

In this process, uy; represents an idiosyncratic and permanent component of effecti-
veness that is drawn upon entry, while us scales the rate at which effectiveness
accumulates with age, a;, of a charter school. This process, which is similar to
returns to teacher quality with experience, captures improvement over time within

charter schools.
3.5 Estimation and Identification

Estimation of the empirical model broadly consists of three steps: (1) recovering
effectiveness of schools from the panel of test score data; (2) estimating the incentive
structure of charter school operation, shaped by demand and variable costs, from the
data; and (3) plugging-in the “offline” estimates to leverage revealed preference with

the entry game to uncover how charter schools respond to the incentive structure. In

29 T focus on pure-strategy equilibria, with anonymous and symmetric strategies. Existence of
equilibrium follows from Brouwer’s fixed point theorem, but is not guaranteed to be unique. The
two-step estimator I use conditions on the equilibrium in the data.
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this section, I detail both steps and the identification assumptions made to estimate

the model parameters.

3.5.1 Offtine Elements

Effectiveness

I use the panel of end-of-grade exam scores by school and grade to estimate the
effectiveness of each school at raising student achievement. Averaging (3.1) to the
grade level and substituting in charter schools’ law of motion for effectiveness (3.10)

yields the equation that I take to the data:

Al = phAl

igt = Pgigt—1 + ﬂ"’Zigt + 1 + U2 log(ait + 1) + 5];15 + Vfgt (3.11)

The dependent variable, Afgt, is the normalized average subject k score of grade g

students in school j at time ¢, while Afgtfl is their average score the prior year.’0 I

allow p to vary by grade and subject and [ to vary by subject. Grade-level student

characteristics, which include subsidized lunch status and demographics, are included

31 k

gt» 1 assume that effectiveness at

in Z;;;.>" Net of subject-grade-year intercepts, o
raising student achievement is constant across subjects and grades.

I estimate (3.11) by school fixed effects pooling charter and public schools.??
The fixed effects for charters schools are taken as estimates of py;.3% I assume that,

conditional on students’ average prior learning Afgtfl and observable characteristics

30 Note that the averaging in both years is over the same students, but the prior score may have
been received at a prior school if the student switched schools. I normalize current and prior scores
separately.

31 T also control for the share of special education, English language learner, and gifted students.
Since I do not observe the characteristics of just the matched sample of students, I assume that the
overall grade-level demographics are representative. To proxy for deviations, however, I also include
a polynomial in the share of grade-level enrollment that the matched test score sample accounts for
in the estimation.

32 Note, however, that the effectiveness of public schools is assumed fixed over time. In the
estimation, I also interact the household variables with a charter indicator.

33 In the estimation, I weight each observation in the data by the number of students going into
calculation of the achievement score averages.
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Zg4:, assignment of students to schools is as good as random. Residual average growth
in student performance across grades and years therefore identifies the effectiveness

of each school.
Demand

To estimate charter school demand, I pool the elementary enrollment of Asian, black,
Hispanic, white, other demographic, and subsidized lunch students across charter
schools and years. [ then bin counts of nearby charter and public schools into
mutually-exclusive distance bands centered around each school’s location to capture
spatial competition while conditioning on charter school effectiveness and detailed
location characteristics.

The equation I take to the data is given by:

d d

NC4,, and NP?

i iyt represent the number of charter and public schools respectively

in distance band d from charter school ¢ at time ¢ in this equation. The ~ parameters
are thus interpretable as semi-elasticities of enrollment with respect to an additional
competitor (public or charter) in a given distance band. I use three distance bands in
the estimation: within one mile, between one and three miles, and between three and
five miles. « represents the return to effectiveness at raising student achievement. z
indexes the household types.

To summarize the market size of each location, I use school aged populations
and other variables, such as density and household income, of the surrounding area.
In addition to controlling for the population of the “own” demographic nearby (e.g.
the enrollment of Hispanic students depends on the population of Hispanics in the
local area), the specification I estimate also allows for “cross” spillovers of populati-

ons on enrollments. This is intended to capture sorting across charter schools in a
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parsimonious way. In the case of subsidized lunch student enrollment, the specifica-
tion captures correlation between demographics and socioeconomic status. I control
for local populations within the one, three, and five mile distance bands. I also in-
clude urban-household income quintile intercepts. These location characteristics are
summarized by xf(i) .-

Conditional on charter school effectiveness, pu;;, I assume that the observed lo-
cation characteristics fully account for the location-specific shifters of demand. I
estimate (3.12) by OLS while including household type-district and type-year fixed
effects, represented by T .34 A validity check of the identifying assumption is that
unobserved location characteristics would attenuate the estimates of v towards zero

(or even make them positive).
Variable Costs

To estimate the variable costs of charter school operation, I combine the recove-
red estimates of charter school effectiveness with the panel of expenditures, student
compositions, and location characteristics. As described earlier, the variable cost
function embeds cost differences across student populations.

The specification that I estimate is given by:
log VCzt = /ﬁ}T(lOg Dita uzt) + )\th + n.fjc(z)t + € (313)

The dependent variable in this equation is the reported total expenditure of charter
school ¢ during school year ¢, which depends on input prices through the location
characteristics xjc(i)t, student composition Z;, and outputs.®® The location charac-

teristics I include in the estimation include density-income quintile and district-year

34 Note that although a and v are not household type-specific, the marginal effects on enrollments

of changes in effectiveness or nearby competition will differ across types due to gzxj(i) , and Wj(i) 4

35 In addition to the student compositions endogenized by the model (demographic and subsidized
lunch status), I also control for the share of gifted, special education, and English language learner

students in the estimation. Note that equation (3.13) implicitly assumes that the returns to scale
do not vary with student composition.
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intercepts. To allow for possible nonlinearities, such as a quantity-quality trade-
off, T specifiy T'(log Dy, 1) by a quadratic polynomial (akin to a translog) in log
enrollment and effectiveness.

Cost estimation in education settings is subject to a number of endogeneity con-
cerns (Costrell et al., 2008; Duncombe and Yinger, 2011; Gronberg et al., 2011). For
example, a traditional concern is market power in setting teacher wages. In this
setting, where charter schools are small players in the labor market, this is not a
salient issue. In addition, effectiveness or quality is often difficult to measure due
to non-random sorting of students across schools. By estimating the education pro-
duction (3.11) in a first stage, however, I obtain a measure of effectiveness identified
by residual student achievement growth. As a result, the cost estimates are implicitly
conditioned on students’ unobserved prior inputs.

Nonetheless, unobserved differences across schools in allocative efficiency may
confound naive regressions of expenditure on measures of outcomes and student
characteristics. In this case, the error term in (3.13) can be decomposed into efficiency
and measurement error:

€it = Uit + Cit
If efficiency in input usage, represented by wu;, is correlated with effectiveness or
enrollment, then ordinary least squares estimates will be subject to omitted variable
bias. The cost estimation literature typically models unobserved wu;; using parametric
distributional assumptions.®® While the more competitive charter school market may
alleviate some of this worry, I also assume that any allocative inefficiency across
charter schools is fully captured by the age and profit status of a charter school. I

therefore include these as additional controls when estimating equation (3.13).

36 See chapter 3 of Davis and Gares (2009) and Greene (2008) for overviews.
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3.5.2  Entry Game

Estimating how charter schools respond to incentives relies on pairing the offline
estimates of demand and variable costs with the logic of revealed preference in the
entry game. For estimation, this requires placing a functional form on the utility
function of charter schools and a distributional assumption on the choice shocks.
Given the computational burden required to solve the game, I implement a modified
two-step approach for estimation, which is described below.
I specify charter schools” flow utility as quasi-linear in net income per pupil:
Uij(se) = 0:illi;(se)/Dij(se) + 9i(Dij(s), pie) (3.14)
0; represents the marginal utility of net income per pupil and governs how charter
schools respond to financial incentives. On the other hand, g; represents how, whether
for altruistic or other reasons, charter schools value enrollment and effectiveness.
Because I do not directly observe the statutory funding rate, 74, in the data, I re-
write (3.14) using (3.3) as follows for the estimation:
Uij(se) = 0:i(1iDyj(se) — VCij(se) — FCy)/Dij(se) + gi(Dij (1), pat)
= —0,VCij(st)/Dij(st) + §i(1e, FCjt, Dij(St), fit) (3.15)

While the estimation seeks to return ; (intuitively identified by variation in costs per
pupil across locations) for purposes of conducting counterfactuals, the parameters
comprising §;, which includes the funding rate and fixed costs, are not of direct
interest. I therefore flexibly specify this function in the estimation. As the statutory
funding formula is set by a base amount that varies over time with district cost
adjustments, I include year and district fixed effects. These capture unobserved
heterogeneity at the market level. I also allow #; and g; to depend on whether a
charter is for-profit managed.

I assume that the choice shocks in (3.7) and (3.8) are distributed i.i.d. type

I extreme value. This assumption produces familiar closed-form solutions for the

71



probability of continuing for incumbents (which I superscript by I) and for choosing

a location for potential entrants (supercripted E). These are given by:

rooy . exp (ti(se, Py))
(5 = T ek (g (50, ) (3.16)

_ exp (—EC; + t;(st, Py))
L+ > exp (—EC; + tij(si, Py))

(3.17)

These choice probability expressions form the basis for the likelihood, which involves
a system of discrete choice equations satisfying a fixed point.

There are two primary approaches for dealing with the equilibrium structure of
this system. The nested fixed point approach, adapted from Rust (1987), requires
solving the game for every parameter guess to evaluate the likelihood. Due to hete-
rogeneity across charter schools and the large set of locations available (for example,
there are nearly 350 Census tracts in Miami-Dade), this approach is computationally
prohibitive. For this reason, I adopt a two-step approach based on insights from Hotz
and Miller (1993) that semi-parametrically recovers conditional choice probabilities
of entry location and exit in a first step. The second step uses the choice probabi-
lities as estimates of charter schools’ beliefs regarding other charter schools’ actions
to calculate P,.3" I modify this procedure to use simulation for this calculation.

I estimate the model pooling all school districts in Florida. A potential entrant’s
choice set thus consists of the Census tracts in their exogenously assigned district.3®

As the demand model (3.4) overidentifies total enrollment, I use the predicted en-

rollment of the five mutually exclusive demographic groups (Asian, black, Hispanic,

37 Note that the two-step approach, which conditions on the equilibrium played in the data, is also
more robust to multiplicity of equilibria. The contraction mapping approach, on the other hand, is
difficult to apply when there are multiple equilibria.

38 T populate the pool of potential entrants for each school district by setting the total to a third
the amount of observed entries rounded up to the next integer. I also assign potential entrants a
profit status.
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other, white) to predict total enrollment in each location.?® For the first stage, I
estimate a multinomial logit with a flexible polynomial in the state variables that
includes district and year fixed effects and interacts the state variables polynomial
with district and year indicators. While I allow for heterogeneity in effectiveness
in the model, I assume that each potential entrant’s effectiveness is only known (to
them and to rivals) post-entry. The initial effectiveness is drawn from the empirical

distribution of py;, which I discretize.
3.6 Results

This section presents the estimates of the empirical model and results of the coun-
terfactual exercises. In the first subsection, I present the parameter estimates of the
offline functions and from the entry game. I then simulate the empirical model to
compare with the data to assess goodness-of-fit. Finally, I examine three counter-
factual policy changes in the last subsection: (1) a cost-adjusted funding formula
based on the estimated cost differentials; (2) start-up grants targeted by household
income of the location; (3) and a general increase in the per-pupil funding rate for
charter schools. I compare these simulations in terms of aggregate effectiveness and

the demographic composition of students served by the sector.

3.6.1 FEstimates

Effectiveness

Figure 3.1 summarizes the school effectiveness estimates recovered from (3.11) by
comparing public and charter schools operating in Florida in the 2012-13 school
year. I demean the effectiveness estimates over the entire sample to facilitate the
comparisons and plot kernel densities for both school types. The figure illustrates

that the average charter school was around 0.07 standard deviations (on the student

391 require predicted enrollment to be at least one and cap the subsidized lunch share at 1.
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achievement distribution) worse than average, with public schools ever so slightly
better than average. In addition, the figure reveals a wider dispersion in effectiveness
across charter schools than across public schools. These distributions are summarized

numerically in the upper panel of Table 3.4.

Publics - ——-- Charters‘

FIGURE 3.1: Effectiveness of Public and Charter Schools, 2012-2013

I compare charter schools that exit the sample with charter schools that persist in
terms of effectiveness in Figure 3.2.%° In contrast with the level test score difference of
nearly 1 standard deviation on average (summarized earlier in Table 3.3), the density
plots reveal a smaller average gap in effectiveness. As reported in the middle panel of
Table 3.4, the average exiter charter school raises learning 0.47 standard deviations
less than the average school. Nonetheless, the figure also shows considerable overlaps
in the effectiveness distributions, such that some exiter charter schools are quite
effective in absolute terms. For instance, the 75th percentile charter school that

closes and exits the sample would be as effective as the average charter school in

40 For purposes of this comparison, I construct effectiveness from the estimated school fixed effects
from (3.11) and plug in the average charter school age in 2012-13.
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2012-13 (if it survived to the same age). Conversely, even the 25th percentile charter
school that survives during the sample lowers student performance by 0.25 standard

deviations relative to the average school.

o
=
e
[1k]
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=+
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[
-2 -1 0 1 2
| Persisters ————- Exiters |

FIGURE 3.2: Effectiveness of Exiters and Persisters, 2006-2013

The bottom panel of Table 3.4 presents a final comparison of persisting and exi-
ting charter schools in the sample. Using the estimates of public school effectiveness
obtained from (3.11), I compute the average effectiveness of public schools within
3 miles of all charter schools and average over the sample period. This comparison
produces the additional finding that exiters are located in more underserved areas, as
measured by the quality of nearby public schools; the average effectiveness of public
schools near exiters is also lower on average. This suggests that some fraction of the
charter schools that close and exit the sample are better schools relative to immediate
local public schools alternatives. Together, these estimated effectiveness distributi-
ons provide evidence that funding policies which exiter sustain charter schools may

not necessarily imply “costs” in terms of aggregate effectiveness.
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Table 3.4: Estimates of School Effectiveness

Mean SD po p25 Median p75  p95
All Schools, 2012-13

Publics  0.02 0.27 -0.36 -0.12 0.03 0.19 0.39
Charters -0.07 0.38 -0.71 -0.31 -0.07  0.20 0.52

Charter Schools, 2006-13

Persisters 0.00 0.38 -0.62 -0.25 -0.01 0.23 0.59
Exiters -0.47 0.76 -1.22 -0.65 -0.44 -0.07 048

Nearby Public Schools, 2006-13

Persisters 0.02 0.16 -0.23 -0.07 0.03 0.13 0.25
Exiters -0.01 0.15 -0.29 -0.06 0.01 0.11 0.18

Notes: Top panel represents just 2012-13 school year. In the middle
panel, T use the fixed effect estimates of py; from (3.11) and predict
effectiveness if each school were the average age of charter schools in
2012-13. In the bottom panel, mean effectiveness is calculated over all
public schools within 3 miles of each charter and averaged over the sam-
ple.

Primaitives

Demand estimates are presented in Table 3.5. As would be expected, the estimates
indicate that greater effectiveness is associated with larger charter school enrollment.
A one standard deviation increase in effectiveness, all things being equal, is associated
with around a 35% increase in enrollment. The estimates also indicate that charter
school competition is highly localized. For instance, an additional competitor charter
school within one mile is associated with around an 11% drop in enrollment, but
at further distances the competitive effect is not statistically different from zero.
On the other hand, an additional public school within one mile is associated with
around a 10% drop in enrollment and publics between one and three miles reduce
enrollment around 4%. These negative effects of competition that attenuate with
distance provide a validity check of the estimates against economic theory.

Table 3.6 presents estimates of the charter school variable cost function. The

results indicate that the variable costs of charter school operation decrease with
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Table 3.5: Estimates of Demand Function

Log Enrollment

Effectiveness 0.352%**
(0.115)
# Charters < 1 Mi -0.111%%*
(0.050)
1 Mi < # Charters < 3 Mi 0.017
(0.027)
3 Mi < # Charters < 5 Mi 0.002
(0.022)
# Publics < 1 Mi -0.100%**
(0.038)
1 Mi < # Publics < 3 Mi -0.039%**
(0.013)
3 Mi < # Publics < 5 Mi -0.023%**
(0.008)
District x Type FE Y
Year x Type FE Y
Observations 8,590
R? 0.763

Notes: Standard errors clustered by school. *, **

and *** indicate statistical significance at the 10%,
5%, and 1% levels, respectively. Specification con-
trols for log school-aged demographic populations
by distance band, density-income quintile intercepts,
and dummies for year of charter entry or exit.

enrollment. For a charter school of average size and effectiveness, a 10% increase in
enrollment is associated with about an 8.6% increase in costs, all things being equal.
In addition, effectiveness is costly to provide. A one standard deviation increase in
effectiveness is associated with nearly 18% higher costs for the average sized charter
school, with those costs increasing with additional effectiveness. The estimates also
indicate the the costliness of effectiveness diminishes with scale, though this effect is

small in magnitude.*! For-profit managed schools are estimated to be more efficient,

41 For a school at the 90th percentile of enrollment, a standard deviation increase in effectiveness
raises costs 16%.
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as represented by around 5% lower costs.

The results in Table 3.6 indicate cost differentials across student populations. In
particular, holding effectiveness and enrollment constant, a 10 percentage point in-
crease in the share of black students is associated with about a 2% increase in costs.
For the share of Hispanic students, a 10 percentage point increase is associated with
around a 1% increase, all else constant. As these characteristics proxy for differences
in socioeconomic status, household wealth, and other sources of disadvantage, they
are highly collinear with subsidized lunch status. 1 use these estimated cost diffe-
rences to implement the counterfactual cost-adjusted funding formula, as described

later.
Utility

The results from estimating the entry game are presented in Table 3.7. These para-
meters correspond to the utility function of charter schools in deciding whether and
where to open or to close. From the point estimate on variable costs, the estimates
reveal that charter schools are respond positively to net income per pupil. Although
the estimates indicate somewhat counterintuitively that for-profits operated charters
respond less to variable costs per pupil, the difference is not statistically significant.

Table 3.7 also presents estimates of entry costs. While the point estimates are
not directly interpretable, they can be put in willingness-to-pay terms based on how
charters value net income. The results indicate that the disutility of setting up a new
charter school is worth approximately $30,000 per pupil in willingness to pay and
somewhat more for for-profits.*?> This is suggestive evidence that barriers to entry

into the market are considerable.

42 This is the entry cost for the 2012-13 school year. The estimates of the entry by year fixed
effects, not presented here, show entry costs declining over time.
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Table 3.6: Estimates of Variable Cost Function

Log Expenditure

Log Enrollment

Log Enrollment?

Effectiveness

Effectiveness?

Effectiveness * Log Enrollment
% FRP Lunch

% Black

% Hispanic

% Asian

% Other

For-Profit

District x Year FE

Observations
R2

0.771+**
(0.101)
0.018**
(0.009)
0.325*
(0.175)
0.039
(0.047)
-0.058*
(0.031)
-0.000
(0.000)
0.002#**
(0.001)
0.001*
(0.001)
-0.008*
(0.005)
0.003
(0.003)
-0.054%**
(0.018)

Y

1,319
0.944

Notes: Standard errors clustered by school. *, ** and ***
indicate statistical significance at the 10%, 5%, and 1% le-
vels, respectively. Specification controls for density-income
quintile intercepts, the percentages of ESE, ELL, and gifted
students, grade levels, the percentage of enrollment above
grade 5, dummies for year of charter entry or exit, and the

logged age of the charter school.
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Table 3.7: Estimates of Utility Function

Utility

Variable Costs / Pupil -3.28%**
(0.91)
Variable Costs / Pupil * For-Profit 0.72
(1.28)
Entry -8.78%**
(0.43)
Entry * For-Profit -1.68***
(0.62)

Entry * Year FE Y
Year and District FE Y

Notes: *, ** and *** indicate statistical significance
at the 10%, 5%, and 1% levels, respectively. Speci-
fication controls for own effectiveness, quadratic in
enrollment, and interactions with for-profit. The ex-
cluded entry by year fixed effect is 2012-13. Variable
costs per pupil are in tens of thousands of dollars.

3.6.2  Goodness-of-Fit

To assess the ability of the empirical model to fit the data, I compare selected mo-
ments to those generated by simulating the model. To perform the simulations, I
begin with the state of the education market in Florida in the first year of the sample,
the 2007-8 school year, and simulate forward the evolution of the sector using the
estimated parameters. I then generate moments for a number of simulated paths
and compare the averages with the data for 2012-13. Simulation requires solving
the incomplete information entry game (i.e. finding the fixed point), so this exer-
cise simplifies that requirement by only finding an equilibrium for states along each
simulated path.

Table 3.8 presents the comparisons. 273 elementary charter schools were in ope-
ration in Florida in the 2012-13 school year for the estimation sample. Matching

this moment closely, the model predicts 277 charter schools on average. Further, the
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Table 3.8: Model Fit, 2012-13

Data  Model
Number of Charters 273 276.73
Enrollment 329.73 321.44
% FRP Lunch 50.33 53.83
% Black 28.05 27.49
% Hispanic 32.89 33.05
% Asian 2.09 1.82
Effectiveness 0.00 -0.08

Note: 2012-13 averages over 30 simulated
paths. Effectiveness weighted by enrollment.

predicted composition of students attending charter schools is close to the data: 50%
of students in elementary charter schools participated in subsidized lunch, 28% were
black and 34% were Hispanic in 2012-13. The model predicts 54%, 27% and 33%
on average, respectively. Finally, aggregate charter school effectiveness, measured by
the enrollment weighted average across schools, is 0.00 in the data, as compared with
0.08 standard deviations below the mean predicted by the model. In sum, although
the model underpredicts the aggregate effectiveness of the charter sector slightly,
these comparisons indicate that the model is able to reproduce important features

of the data well.
3.6.3 Policy Counterfactuals

In this section, I study counterfactual changes to funding policy in terms of equi-
librium sector outcomes. Using the estimates of cost differences across students, I
examine a cost-adjusted funding formula designed to correct the strategic incentive
to cream skim. These results thereby answer whether current funding policy has
the perverse effect of skewing the distribution of students served by charters towards
low-cost student populations.

To implement this policy, I consider a funding formula that attaches weights to

the enrollment of each household type and denote this policy by 7(D). I choose
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the weights to satisfy two conditions: First, that the marginal revenue of enrolling
an additional student of a given type equals the marginal cost. This is where the
variable cost estimates enter the calculation. The second condition is that the formula
provides approximately the same amount of total revenue as the status quo: 7(D) ~
7D. In other words, the counterfactual is intended to only reallocate funding across
household types.*® 1 use the average expenditure and student compositions in the
data to calibrate the formula.

I also consider two additional policy counterfactuals. First, I study the effects of a
targeted start-up grant that provides $1,000 of additional support per pupil — on the
order of existing federal and state grants — for charter schools locating in areas with
average household income in the first quintile (below about $45,000). This policy
aims to capture the benefits of the cost-adjusted funding formula in a practicable
fashion. Finally, I examine a general per-pupil funding increase to examine the
elasticities of charter school supply and aggregate effectiveness.

I compare the counterfactuals in terms of two primary outcomes: the composition
of students attending charter schools and the aggregate effectiveness of the charter
sector. The first outcome is determined by demand and where charter schools decide
to locate in equilibrium. As the first counterfactual removes the financial motive to
cream skim, those results provide a benchmark for comparison with other policies
on this dimension. Aggregate effectivenes depends on the effectivenesses of charter
schools operating in the market. By affecting who is marginal via competition, this
outcome is sensitive to a change in funding policy.

Table 3.9 presents the results of the counterfactual simulations. I report the equi-
librium outcomes in terms of percentage changes from the base model predictions,

reported in 3.8. Column (1) presents the predictions of a cost-adjusted funding for-

43 To provide a sense of the magnitudes, the difference in funding for a fully Hispanic charter school
and a fully white charter school is $800 per pupil in the counterfactual.
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mula. The cost-adjustment leads to a significant shift in the composition of students
attending charter schools. In the counterfactual, the share of students attending
charters that participate in subsidized lunch increases by nearly 8% and the share
of black students attending charters increases by 10%. This provides positive evi-
dence of cream skimming in the charter sector. At the same time, the cost-adjusted
funding formula predicts a drop in aggregate effectiveness of the charter sector by
2.5%. As a result, the cost-adjusted formula increases the share of charter schools
serving underserved populations with little reduction in aggregate effectiveness. As
suggested in Table 3.4, this is in large part due to the fact that a number of the
charter schools sustained in the market by this policy change serve disadvantaged

students and are not ineffective schools.
Table 3.9: Counterfactual Results, 2012-13

1 (@ (3)
Number of Charters 0.16 2.15 11.74

Enroll -3.08 -1.18 -0.67
% FRP Lunch 7.82 4.37 -0.19
% Black 10.19 6.29 -0.62
% Hispanic 0.09 0.33 -1.15
% Asian -1.10 -0.55 1.10
Effectiveness -2.47  3.70 4.94

Notes: Average percentage change from baseline
predictions over 30 simulated paths, 2012-13 school
year. (1) corresponds to cost-adjusted funding for-
mula using estimates of variable cost differences cali-
brated to leave average revenue unchanged; (2) cor-
responds to start up grant for locations with mean
household income in the 1st quintile (less than ap-
prox. $45,000) of $1,000 per pupil; (3) corresponds
to additional $1,000 per pupil for all charters. Ef-
fectiveness weighted by enrollment.

The second counterfactual I study, presented in column (2), is a targeted start-
up grant for charter schools that locate in areas with average household income in
the 1st quintile. This policy moves the dial somewhat towards the cost-adjusted

policy outcomes (e.g. the share of students attending charters who participate in
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subsidized lunch increases by 4%), though the magnitudes are lower. To see why
this is, I present summaries of the characteristics of entrant and exiting charter
schools in the counterfactuals in Table 3.10. The top panel shows that, in terms
of the student composition of entrants, policies (1) and (2) look very similar: the
targeted start-up grant appears equally effective at shifting where new charter schools
locate. However, the bottom panel reveals that this policy fails to support charter
schools as incumbents, leading to little difference with the baseline in terms of the

4 This margin is important for the net impact of the

characteristics of exiters.
cost-adjusted funding formula. In sum, the targeted start-up grant captures limited
benefits of cost-adjusting.*®

The final counterfactual I study is an increase of $1,000 per pupil in annual
revenue for charter schools. This counterfactual is interesting given its two likely
effects. First, the additional funding should expand the charter sector by attracting
new schools into the market. Second, if the new entrants intensify competition, this
effect may imply changes in the aggregate effectiveness of the sector. This is counter-
vailed against the possibility that the additional funding subsidizes low-effectiveness
schools. The results in column (3) of Tables 3.9 and 3.10 present the results. The
additional funding significantly increases the number of charter schools by about
12%. Aggregate effectiveness also increases by 5%. To put the change in more ea-
sily interpreted value, a 10% increase in funding is associated with approximately
a .005 standard deviation increase in the average effectiveness of the charter sector.

This reinforces the general finding of weak competitive incentives, such that gains in

44 Tn fact, Table 3.10 shows that exiters’ shares of subsidized lunch and black students actually
increase somewhat in the counterfactual, suggesting an increase in the exit rate that accompanies
the reallocation of locations.

45 Additional financial support on the entry margin may be able to make up at least some of the
difference. In terms of a comparison along financial lines, recall that I calibrate the cost-adjusted
formula to provide approximately the same total revenue to charter schools, whereas the start-up
grant program is implemented as additional revenue.
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Table 3.10: Entrants and Exiters in Counterfactuals

Model (1) (2) (3)

Entrants
% FRP Lunch 48.50 50.38 49.73 48.19
% Black 29.17 31.40 30.23 28.92
% Hispanic 32.14 32.06 32.18 31.49
% Asian 1.86 1.82 1.83 1.89
Exiters
% FRP Lunch 48.60 47.16 49.28 49091
% Black 32.39 30.92 33.35 33.69
% Hispanic 2479 24.02 24.47 24.71
% Asian 1.79 1.77 1.76 1.73

Notes: Averages over 30 simulated paths. (1) cor-
responds to cost-adjusted funding formula using esti-

mates of variable cost differences calibrated to leave
average revenue unchanged; (2) corresponds to start

up grant for locations with mean household income in
the 1st quintile (less than approx. $45,000) of $1,000
per pupil; (3) corresponds to additional $1,000 per pu-
pil for all charters.

access to school choice do not appear costly in terms of quality of charter schooling.

3.7 Conclusion

This chapter uses unique data from Florida the study the effects of charter school
funding policy on the composition of students served by charter schools and aggre-
gate effectiveness. This is motivated by the possibility that, due to the flat statutory
funding formula, charters schools face strategic incentives to underserve disadvanta-
ged student populations through their choice of location. The data assembled present
a number of suggestive differences between charter schools that exit and those that
survive in the sample: Exiters serve 21 percentage point higher subsidized lunch
and 37 percentage point higher black student bodies. At the same time, those that
exit also spend over $900 more per student per year and display much lower student

achievement levels on end-of-grade exams on average.
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To understand the mechanisms behind these patterns, I develop and empirical
model of charter school supply and competition that enables me to study the effects
of counterfactual funding policies on equilibrium sector outcomes. In the model,
charters consider competition and the cost of educating the expected student body
composition in choosing where to locate. As a result, charter sector outcomes depend
on whether and how charter schools strategically respond to the policy environment.
To estimate the model, I first recover estimates of school effectiveness, demand,
and variables costs, which embed cost differences across student populations, to plug
these primitives in to an incomplete information entry game. I then leverage revealed
preference to uncover how charter schools, which I treat as not-for-profit maximizers,
respond to incentives.

I use the estimated model to study three policy changes in detail. First, I consider
a cost-adjusted funding formula that aims to correct the strategic incentive to cream
skim. The results indicate a significant increase in the share of charter schools serving
students of disadvantaged backgrounds with little change in aggregate effectiveness.
This result provides evidence that the current flat funding formula unintentionally
skews the distribution of students served by charters towards low-cost populations.
Second, I consider a location targeted start-up grant that provides support for charter
schools serving lower income areas. While this policy shifts the location choices of
new schools, it fails to support schools serving disadvantaged students and yields
little overall change in outcomes. Finally, I examine the effect of a general funding
rate increase for charters. This policy increases the size of the sector, but the benefits
to aggregate effectiveness are small in absolute terms.

These findings are important as they are informative about school choice policy.
In particular, a mismatch between funding and costs may generate significant dis-
parities in access to and benefits from school choice. This point, while relevant to
ongoing debates over the expansion of charter and voucher programs, is largely unre-
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cognized in the existing literature on education markets. Further, the counterfactuals
I study underscore that funding policy, an element common to both private school
voucher and charter school programs, may provide an effective policy instrument for
directing competition via supply-side incentives. This has implications for the design
of school choice programs broadly.

The empirical model I develop makes several important simplifying assumptions
that motivate future work. For instance, I abstract from incomplete information or
preferences for peers in modeling how students choose schools. While these features
influence how students sort across schools, they also have supply-side implications
that remain unexamined and which I do not develop here. In addition, I do not
analyze the sources of within-school changes in effectiveness. While on the one hand
this may underestimate some quality effects of competition, it also suggests another
margin which may inform the design of school choice policy, particularly school
accountability regimes. Lastly, as the charter sector continue to mature, the roles of
charter school networks and management organizations, which are beyond the scope

of this work, are likely to take on added importance.
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Appendix

Table 3.11: Location and Student Summary Statistics for Charter Schools, 2012-13

Mean SD pl0  Median  p90

Location Characteristics

Density 3,722 3,752 209 2,983 7,507
Household Income 59,206 21,536 37,554 53,836 89,680
% White 20.84  23.58 0.60 11.75  54.97
% Black 45.59  29.85 2.82 47.61  85.03
% Hispanic 20.84 27.21 3.67 20.27  72.30
% Asian 2.23 2.27 0.05 1.62 4.74
Student Characteristics
Enrollment 324.76  263.57 72 234 687
% FRP Lunch 50.05 27.16 13.64 49.77  87.52
% White 34.86  29.59 1.20 30.19 78.05
% Black 27.49  30.73 1.06 13.26  87.76
% Hispanic 31.91  29.03 3.85 21.50 84.38
% Asian 2.07 2.85 0 1.32 4.76

Notes: 288 charter schools. Note that location characteristics represent
area within one mile of a school’s Census tract.

Table 3.12: School Summary Statistics for Charter Schools, 2012-13

Mean  SD pl0  Median  p90
Expenditure / Pupil 7,398 1,932 6,034 7,051 9,407

Math z -0.05 1.11 -1.49 0.00 1.38
Reading z 014 1.05 -1.30 0.18 1.36
For-Profit 0.47 0.50 0 0 1

Notes: 288 charter schools. Expenditure missing for 13 schools.
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