The Ohio EdChoice Program’s
Impact on School District
Enrollments, Finances,

and Academics

By Stéphane Lavertu and John J. Gregg
December 2022

fe
»

: SIRGEINE© ' MSATES B.
-~ FORDHAM g
TENE. S ieaes Wi 83 &\ S
ADVANCING EDUCATIONAL EXCELLENCE ‘ B N




The Ohio EdChoice Program’s Impact on School District
Enrollments, Finances, and Academics

By Stéphane Lavertu and John J. Gregg

December 2022

About the authors

Dr. Stéphane Lavertu is a professor in the John Glenn College of Public Affairs at The Ohio State University. He
has conducted studies on school-district governance, state and federal accountability systems, charter schools,
and school finance. Lavertu holds a doctorate in political science from the University of Wisconsin—-Madison, a
master’s degree in education-policy analysis and evaluation from Stanford University,and a bachelor’s degree in
political science from The Ohio State University.

John J. Gregg is a doctoral student at the John Glenn College of Public Affairs at The Ohio State University.
His research focuses on K-12 education policy and governance. He has a master’s degree in education from
the University of Notre Dame and a bachelor’s degree in chemistry from Xavier University. Before starting his
doctoral studies, he worked as a teacher and school administrator in Washington, D.C.

F T H O M A S B .
I N S T I T U T E
ADVANCING EDUCATIONAL EXCELLENCE

The Thomas B. Fordham Institute promotes educational excellence for every child in America via quality
research, analysis,and commentary, as well as advocacy and charter school authorizing in Ohio. It is affiliated
with the Thomas B. Fordham Foundation, and this publication is a joint project of the Foundation and the
Institute. For further information, please visit our website at www.fordhaminstitute.org or write to the
Institute at P.O. Box 82291, Columbus, OH 43202. The Institute is neither connected with nor sponsored

by Fordham University.



Contents

Foreword and acknowledgments
Executive summary

Introduction

Performance-based EdChoice
Income-based EdChoice
Conclusion

Appendixes

10
22
28
29



Foreword
By Aaron Churchill and Chad L. Aldis

Try saying it with us: “Choice and competition are good.” Don’t take our word alone. On the left, President
Joe Biden said:

The heart of American capitalism is a simple idea: open and fair competition—that means that if your
companies want to win your business, they have to go out and they have to up their game. ... Fair competition
is why capitalism has been the world’s greatest force for prosperity and growth.*

And on the right, President George W. Bush stated:

Free market capitalism is the engine of social mobility—the highway to the American Dream. . .. If you seek
economic growth, if you seek opportunity, if you seek social justice and human dignity, the free market system
is the way to go.?

Their remarks, of course, refer to economic systems writ large, while the report that follows is about primary
and secondary education. Even so, in the world of K-12 education, choice and competition are also the way to
go. Choice empowers families to select the schools that best fit the needs of their kids, be they district options
or alternatives such as public charter schools or private schools. No longer are parents shackled to a singular,
residentially assigned, district-operated school that may or may not educate their children to their full potential.

Competition—the other side of the same coin—encourages schools to pay closer attention to the needs of
parents and students who, if dissatisfied, can vote with their feet and head for the exits. This sort of “market
discipline” helps to promote productive habits and effective practices across both the public and private
school sectors.

National polling shows that strong majorities of Americans agree with the intuition behind expanded school
choice.® Rigorous analyses also reveal benefits to students when states foster choice-friendly environments.
Studies on the “‘competitive effects” of choice programs (both public charter and private school voucher) in
states such as Arizona, Florida, and Louisiana have uncovered academic gains for students who stay in traditional
public schools.* A sweeping national study from our Fordham Institute colleagues in Washington, D.C., found that
district and charter students make stronger academic progress when they live in metro areas with more options.®

1 Joe Biden,“Remarks by President Biden At Signing of An Executive Order Promoting Competition in the American Economy;” Speeches
and Remarks, Briefing Room, The White House, July 7,2021, https://www.whitehouse.gov/briefing-room/speeches-remarks/2021/07/09/
remarks-by-president-biden-at-signing-of-an-executive-order-promoting-competition-in-the-american-economy.

2 George W.Bush, “President Bush Discusses Financial Markets and World Economy;’ Office of the Press Secretary, The White House George
W. Bush Archives, November 13, 2008, https://georgewbush-whitehouse.archives.gov/news/releases/2008/11/20081113-4.html.

3 See, for example, polling from EdChoice (an organization not related to Ohio’s voucher program) and the American Federation for Children.

4 Caroline M. Hoxby, “School Choice and School Productivity. Could school choice be a tide that lifts all boats?” in The Economics of School
Choice, ed. Caroline M. Hoxby (Chicago, IL: University of Chicago Press, 2003),287-341; David N. Figlio, Cassandra M. D. Hart, and Krzysz-
tof Karbownik, “Effects of Scaling Up Private School Choice Programs on Public School Students” (CESifo Working Paper No. 9056, Mu-
nich, 2021), https://www.cesifo.org/en/publications/2021/working-paper/effects-scaling-private-school-choice-programs-public-school;
and Anna J. Egalite, “The Competitive Effects of the Louisiana Scholarship Program on Public School Performance” (Program on Education
Policy and Governance Working Paper 14-05, Harvard Kennedy School, Cambridge, MA, 2014), https://www.hks.harvard.edu/sites/default/
files/Taubman/PEPG/research/PEPG14_05.pdf.

5 David Griffith, Rising Tide: Charter School Market Share and Student Achievement (Washington, D.C.: Thomas B. Fordham Institute, 2019),
https://fordhaminstitute.org/national/research/rising-tide-charter-market-share.

The Ohio EdChoice Program’s Impact on School District Enrollments, Finances, and Academics


https://www.whitehouse.gov/briefing-room/speeches-remarks/2021/07/09/remarks-by-president-biden-at-signing-of-an-executive-order-promoting-competition-in-the-american-economy
https://www.whitehouse.gov/briefing-room/speeches-remarks/2021/07/09/remarks-by-president-biden-at-signing-of-an-executive-order-promoting-competition-in-the-american-economy
https://georgewbush-whitehouse.archives.gov/news/releases/2008/11/20081113-4.html
https://edchoice.morningconsultintelligence.com/
https://www.federationforchildren.org/new-poll-72-support-for-school-choice/
https://www.cesifo.org/en/publications/2021/working-paper/effects-scaling-private-school-choice-programs-public-school
https://www.hks.harvard.edu/sites/default/files/Taubman/PEPG/research/PEPG14_05.pdf
https://www.hks.harvard.edu/sites/default/files/Taubman/PEPG/research/PEPG14_05.pdf
https://fordhaminstitute.org/national/research/rising-tide-charter-market-share

Closer to home, we published a 2016 study by Drs. David Figlio and Krzysztof Karbownik finding that Ohio’s
private school voucher program, known as EdChoice, lifted achievement in district schools during its very first
years (2006-07 to 2008-09).6

So what brings us here again?

In short, the detractors haven’t gone away, the self-interest of the ‘education establishment” remains strong,
and accusations continue to fly that choice programs harm traditional public schools. Here in Ohio, the latest
incarnation is the “Vouchers Hurt Ohio” coalition, a group of lobbyists, district administrators,and school
boards that have sued the state in an effort to eliminate EdChoice, the state’s largest voucher program, which
now serves some 60,000 students. Presently pending before a Franklin County judge, their lawsuit claims that
EdChoice hurts district finances and results in more segregated public schools. Though not expressly stated,
their claims imply that district students themselves may also be harmed academically.’

The plaintiffs build their case around basic school funding and demographic statistics. Their numbers, however,
cannot prove cause and effect. For instance, as evidence of segregation, they cite data from the Lima School
District, which enrolled 54 percent students of color pre-EdChoice,a number that has since risen to 65 percent.
Their implication is that EdChoice is responsible, but they ignore even the possibility that this trend could reflect
larger demographic shifts that are entirely unrelated to vouchers (e.g., White families exiting the district and/or
minority families moving in). Unless one conducts rigorous analyses that separate the impacts of EdChoice from
other factors, superficial statistics are apt to mislead.

To conduct a more careful investigation of the impacts of EdChoice, we turned to Stéphane Lavertu of The
Ohio State University. He is a fine scholar, with a strong track record of evaluating various school choice and
accountability initiatives in the Buckeye State. His work includes a widely cited national evaluation of charter
school performance for the RAND Corporation, along with numerous studies on local school governance and
policy that have appeared in peer-reviewed academic outlets such as the Journal of Public Economics, American
Political Science Review, Educational Evaluation and Policy Analysis, and Journal of Policy Analysis and Management.

The truth of the matter turns out to be far different than the critics’ claims. In studying the state’s performance-
based EdChoice program? from inception to the year just prior to the pandemic (2006-07 to 2018-19),
Dr. Lavertu uncovers the following:

* Improved district achievement. Importantly, he finds that EdChoice did not harm district students
and, in fact, led to modest achievement gains. Although affected districts still tend to struggle overall
academically, these incremental improvements suggest that a more competitive environment may have
helped focus districts on academic success. The results here are consistent with other studies, including
the aforementioned Ohio analysis by Figlio and Karbownik, showing a positive influence of choice

6 David Figlio and Krzysztof Karbownik, Evaluation of Ohio’s EdChoice Scholarship Program: Selection, Competition, and Performance
Effects (Columbus, OH: Thomas B. Fordham Institute, 2016), https://fordhaminstitute.org/ohio/research/evaluation-ohios-ed-
choice-scholarship-program-selection-competition-and-performance.

7 Information about the case—Columbus City School District, et. al. vs. State of Ohio—is available on the Franklin County court’s web-
site: https://fcdcfcjs.co.franklin.oh.us/CaselnformationOnline.

8 Eligibility for performance-based EdChoice hinges on the academic performance of the district school to which a student is
assigned. In 2021-22, 36,824 students participated in this program.
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programs on district performance. Yes, that is right: a positive influence on district achievement, even as
some students depart for private alternatives.

* Reduced district segregation. Due to their geographic boundaries and residential patterns, Ohio school
districts were highly segregated long before vouchers existed. Fortunately, EdChoice has helped to
lessen district segregation—no doubt reflecting the strong participation of Black and Hispanic students
in the program (55 percent of voucher recipients in 2018-19). With such large numbers of Black and
Hispanic students moving to the private school sector, the likelihood that public school students are in a
racially “isolated” school has declined.

* No impact on district expenditures per pupil. Contrary to the critics’ chief allegation—that vouchers
“drain money” from districts—EdChoice does not decrease the per-pupil expenditures of districts. The
neutral fiscal impact should be expected. While seeing reductions in state aid when students participate
in choice programs, districts experience an increase in local funding per pupil, because those taxpayer
dollars do not “follow” voucher (or charter) students to their schools of choice.

The available data did not allow Dr. Lavertu to draw clear conclusions about the causal impact of income-based
EdChoice, which bases voucher eligibility on family income.? That being said, the evidence—circumstantial as it
may be—indicates that this newer program (launched in 2013-14) has no adverse impact on districts.

“The sky is falling, cry the Chicken Little critics of Ohio’s choice programs. But they are mistaken. District
students are not left as “collateral damage” when parents have more education options and decide to pursue
them. Quite the contrary: the increased competition seems to stir traditional public schools to undertake actions
that benefit district students. For judges, journalists,and Ohioans everywhere, we say this: don’t believe the
critics’ hype. And for Ohio policymakers, we say: keep working to expand quality educational choices. Free and
open competition is known to fuel economic growth. In the same way, it can also drive excellence, innovation,
and greater productivity in our public and private schools.

9 In 2021-22,20,783 students participated in this program.
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Executive summary

Ohio’s Educational Choice Scholarship Program (EdChoice) is the state’s largest voucher program. It provides
state funds to cover all or part of private school tuitions for eligible students. Since the 2006-07 school year,
the original EdChoice program—known as “performance-based EdChoice”™—has provided scholarships to families
whose children attend traditional public schools that the state deems to be poorly performing. And since 2013-
14, the EdChoice expansion program—known as “income-based EdChoice”™has provided scholarships to low-
income families whose children do not qualify for the performance-based program.

The central purpose of EdChoice is to provide more educational options for economically or educationally
disadvantaged students. Another purpose is to introduce competition into the education system to incentivize
improvement in traditional public schools, thereby also benefiting students who do not participate in the
program. Although earlier research has found some evidence of positive competition-related effects in the initial
years of the performance-based EdChoice program, a recent lawsuit claims that Ohio’s EdChoice programs have
harmed district finances, contributed to racial segregation, and undermined the education of district students.
The purpose of this report is to determine what discernible effects EdChoice has in fact had on Ohio districts as
its programs have expanded.

We estimate the impact of the EdChoice programs by comparing changes in district outcomes (from before these
programs were in place to the 2018-19 school year) between districts that had higher as opposed to lower
levels of exposure to them. Research demonstrates that such comparisons can allow one to estimate the causal
impact of a policy if certain assumptions are met. As we detail in the report, our analysis of the performance-
based EdChoice program arguably satisfies those assumptions and, thus, enables us to make claims about its
causal impact on Ohio school districts. Unfortunately, our analysis of income-based EdChoice reveals that the
research design’s assumptions are unlikely to hold. Consequently, when it comes to income-based EdChoice,

we can speak only to the relative changes in outcomes for districts with higher (as opposed to lower) levels of
exposure to the program. We cannot claim that income-based EdChoice caused those relative changes.

Here, in brief, are our estimates of the performance-based EdChoice program’s impact as of 2019 (thirteen years
after the program’s start in the fall of 2006) on the average public school district exposed to it:

* District enrollments were approximately 10-15 percent lower than they would have been had districts
not been exposed to the program. These effects are driven by relative declines in the enrollment of
Black students, not Asian American, Hispanic, or White students.

* Racial and ethnic segregation was approximately 10-15 percent lower than it would have been had
districts not been exposed to the program. Specifically, as a result of the EdChoice program, Black,
Hispanic,and Native American students attended schools with a greater share of White and Asian
American students than they would have in the absence of the program.

* Total district spending per pupil (including both capital outlays and operational spending) was no
different than it would have been had districts not been exposed to the EdChoice program. There is
suggestive evidence that the program in fact led to a relative increase in districts’ operational spending
per pupil. That is because EdChoice had no impact on districts’ ability to raise local revenue. Combined
with the decrease in enrollments, this dynamic led to a 10-15 percent increase in local revenue per
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pupil. Consistent with these estimates, the analysis reveals no statistically significant impacts on district
property values, local property tax rates, local property tax revenues, levy passage rates, or state-defined
fiscal stress designations.

* The academic achievement of district students—as measured by the state’s performance index—
was significantly higher than it would have been had districts not been exposed to the EdChoice
program. For the average student in a district exposed to performance-based EdChoice, their district’s
achievement went from approximately the second percentile (the twelfth-lowest-achieving Ohio district)
to approximately the sixth percentile (the thirty-seventh-lowest-achieving Ohio district). This effect is
consistent with the program targeting low-achieving schools, thus increasing average district proficiency
rates among remaining students. The results are also consistent with a rigorous study indicating that the
competitive pressures of performance-based EdChoice had a null or positive impact on Ohio’s traditional
public schools during the program’s early years.*

As for the income-based EdChoice program, we noted above that the estimated impacts on districts are

more suggestive than causal. A basic comparison of pre- and post-program outcomes indicates that, by 2019,
districts more exposed to the program (by virtue of having higher poverty rates) experienced relative declines
in enrollments; relative declines in racial and ethnic segregation; no statistically significant changes in total
expenditures; relative increases in operational expenditures per pupil; relative increases in local revenue

per pupil; and no statistically significant changes in student achievement. However, estimated changes in
enrollments and segregation are highly sensitive to model specification and, thus, a causal interpretation of
these findings is particularly suspect.

Overall, the analysis provides solid evidence that the performance-based EdChoice program led to racial
integration, had no adverse effects on revenues per pupil,and increased student achievement in public school
districts. It also reveals no credible evidence that the income-based EdChoice expansion harmed districts in
terms of segregation, revenues, or student achievement. Thus, although EdChoice-eligible schools have indeed
experienced increases in racial segregation and declines in achievement, these trends began well before 2006
and should not be attributed to private school vouchers. Instead, the analysis indicates that these long-term
trends in district segregation and achievement would have been worse in the absence of the performance-based
EdChoice program.

10 Figlio and Karbownik, Evaluation of Ohio’s EdChoice Scholarship Program.
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Introduction

School options have increased in Ohio and across the nation. Most prominent are public charter schools, which
operate independently of school districts and now educate approximately 7 percent of Ohio students. Another
prominent option is publicly funded scholarships (or “vouchers”) that families can use to send their children

to participating private schools. Although involving fewer children than charter schools, participation in Ohio’s
several voucher programs has risen significantly—particularly during the pandemic, when many families sought
in-person schooling options for their children and found them more readily available in private schools.!! Today,
over 4 percent of school-aged children in Ohio participate in one of Ohio’s five voucher programs.

Three quarters of voucher recipients participate in EdChoice, which provides state funds to cover all or part of
private school tuition for eligible students. Since the 2006-07 school year, the original EdChoice program—
known as “performance-based EdChoice”™—has provided scholarships to families whose children attend
traditional public schools that the state deems to be poorly performing. And, since 2013-14,the EdChoice
expansion program—known as “income-based EdChoice”™has provided scholarships to low-income families
whose children do not qualify for the performance-based program. Today, the performance-based and income-
based EdChoice programs account for approximately 50 percent and 25 percent, respectively, of total voucher
participation in Ohio.!?

Although there is significant public support for publicly funded vouchers,'® rigorous evidence of their impact

is mixed. Evaluations of the early implementation of urban voucher programs in Milwaukee and Washington,
D.C., indicate small positive effects on program participants’ achievement (i.e., test scores) and attainment (i.e.,
level of education, such as graduation from high school or college attendance).’* On the other hand, more recent
evaluations of expanded voucher programs in Indiana, Louisiana, Ohio, and Washington, D.C., indicate significant

11 EdChoice programs experienced large increases in participation rates between 2019 and 2021, though some of this is attrib-
utable to the expansion of eligibility in 2019. Evidence of parents’ exit from public schools—particularly when districts of-
fered only remote instruction—is available here: Tareena Musaddiq, Kevin Stange, Andrew Bacher-Hicks, and Joshua Goodman,
“The Pandemic’s effect on demand for public schools, homeschooling, and private schools; Journal of Public Economics 212, no.
104710 (August 2022),doi:10.1016/j.jpubeco.2022.104710. Evidence that private schools were more likely to stay open during
the pandemic is available here: Michael B. Henderson, Paul E. Peterson, and Martin R. West, “Pandemic Parent Survey Finds
Perverse Pattern: Students Are More Likely to Be Attending School in Person Where Covid Is Spreading More Rapidly, Education
Next 21, no. 2 (Spring 2021), https://www.educationnext.org/pandemic-parent-survey-finds-perverse-pattern-students-more-
likely-to-be-attending-school-in-person-where-covid-is-spreading-more-rapidly/.

12 The remainder participate in the Jon Peterson Special Needs scholarship program, Autism Scholarship Program, and Cleveland
Scholarship Program.

13 According to Education Next's 2022 public opinion poll,around 50 percent of both Democrats and Republicans support uni-
versal school vouchers, whereas about 40 percent oppose them. Majorities of Black respondents (72 percent) and Hispanic
respondents (58 percent) support them, whereas 44 percent of White respondents support them. See David M. Houston, Paul E.
Peterson,and Martin R. West, “Partisan Rifts Widen, Perceptions of School Quality Decline: Results of the 2022 Education Next
Survey of Public Opinion,” Education Next 22, no. 4 (Fall 2022), https://www.educationnext.org/partisan-rifts-widen-percep-
tions-school-quality-decline-results-2022-education-next-survey-public-opinion.

14 Cecilia Elena Rouse, “Private School Vouchers and Student Achievement: An Evaluation of the Milwaukee Parental Choice
Program, The Quarterly Journal of Economics 113, no. 2 (May 1998): 553-602, https://www.jstor.org/stable/2586913; Joshua
M. Cowen et al.,“School Vouchers and Student Attainment: Evidence from a State-Mandated Study of Milwaukee’s Parental
Choice Program; Policy Studies Journal 41,no0.1 (2013): 147-68; Patrick J. Wolf et al.,“School Vouchers and Student Outcomes:
Experimental Evidence from Washington, D.C.; Journal of Policy Analysis and Management 32, no. 2 (2013): 246-70, doi:10.1002/
pam.21691.

The Ohio EdChoice Program’s Impact on School District Enrollments, Finances, and Academics


https://www.educationnext.org/pandemic-parent-survey-finds-perverse-pattern-students-more-likely-to-be-attending-school-in-person-where-covid-is-spreading-more-rapidly/
https://www.educationnext.org/pandemic-parent-survey-finds-perverse-pattern-students-more-likely-to-be-attending-school-in-person-where-covid-is-spreading-more-rapidly/
https://www.educationnext.org/partisan-rifts-widen-perceptions-school-quality-decline-results-2022-education-next-survey-public-opinion
https://www.educationnext.org/partisan-rifts-widen-perceptions-school-quality-decline-results-2022-education-next-survey-public-opinion
https://www.jstor.org/stable/2586913

negative impacts on participants’ test scores.’® Beyond academic impacts on program participants, studies
almost always indicate that parents who use vouchers report greater satisfaction with the quality and safety of
their children’s schools.*®

Criticisms of vouchers often center on their purported negative effect on traditional public schools. One
contention is that vouchers siphon from school districts relatively high-achieving students whose families

are more affluent and motivated, leaving behind concentrations of relatively disadvantaged, low-achieving, or
minority students in traditional public schools. A related argument is that, because districts lose the state per-
pupil funding tied to students who leave public schools with the help of vouchers, they have fewer resources

to educate students who remain. Critics contend that these dynamics, in turn, lower the educational quality of
public schools. The available research, however, suggests the opposite is true. There is rigorous evidence that
voucher programs in Milwaukee and Florida led to improvements in the achievement of students who remained
in traditional public schools, apparently because the competition that comes with the availability of vouchers
incentivized traditional public schools to improve their performance.l” An earlier Fordham-sponsored study also
provides rigorous evidence that Ohio’s performance-based EdChoice program had no negative impact—and
perhaps a positive impact—on the achievement of district students whose schools faced competitive pressure
beginning in 2007-08.8

Although the Fordham study indicates that the performance-based EdChoice program did not harm the district
schools that faced such competitive pressure during the program’s initial years, we do not know the district-wide
and long-term impacts of the program on student achievement. Similarly, although the earlier study reveals that,
among eligible students enrolled in district schools, participation rates differed substantially by family income
levels and prior pupil achievement (but not by race), we do not know the impacts on district-wide enrollments
and student segregation. As we discuss below, voucher programs may have impacts on district enrollments and
finances that are more pronounced than one would expect based on the number and characteristics of voucher
users. One reason is that districts’ enrollments and ability to raise local revenue via taxes are driven in part

by their desirability as a place to live—something which voucher programs can affect in a variety of ways. To

our knowledge, however, no rigorous evaluation of voucher programs—in Ohio or elsewhere—has estimated
comprehensive, district-wide impacts of publicly funded vouchers on public school districts’ enrollments,
finances, and educational outcomes.

15 See Atila Abdulkadiroglu, Parag A. Pathak, and Christopher R. Walters, “Free to Choose: Can School Choice Reduce Student
Achievement?” American Economic Journal: Applied Economics 10,no.1 (January 2018): 175-206,d0i:10.1257/app.20160634; R.
Joseph Waddington and Mark Berends, “Impact of the Indiana Choice Scholarship Program: Achievement Effects for Students
in Upper Elementary and Middle School; Journal of Policy Analysis and Management 37,no.4 (2018): 783-808, d0i:10.1002/
pam.22086; Figlio and Karbownik, Evaluation of Ohio’s EdChoice Scholarship Program; Mark Dynarski et al., Evaluation of the DC
Opportunity Scholarship Program: Impacts After Two Years (Washington, D.C.: Institute of Education Sciences, National Center for
Education Evaluation and Regional Assistance, U.S. Department of Education, NCEE 2018-4010, May 2018).

16 These studies are of uneven quality, but the results are consistent. For example, the relatively rigorous Milwaukee and Washing-
ton, D.C., evaluations cited above both found that participating families reported increased satisfaction and perceived improve-
ments in school safety.

17 David Figlio and Cassandra M. D. Hart, “Competitive Effects of Means-Tested School Vouchers; American Economic Journal: Applied
Economics 6,no0. 1 (January 2014): 133-56,d0i:10.1257/app.6.1.133; David Figlio, Cassandra M. D. Hart, and Krzysztof Karbownik,
“The Ripple Effect: How private-school choice programs boost competition and benefit public-school students; Education Next
22,n0.1 (2022): 48-54, https://www.educationnext.org/ripple-effect-how-private-school-choice-programs-boost-competi-
tion-benefit-public-school-students; Rajashri Chakrabarti, “Can increasing private school participation and monetary loss in a
voucher program affect public school performance? Evidence from Milwaukee, Journal of Public Economics 92,n0.5-6 (June
2008): 1371-93; Cecilia Elena Rouse et al., “Feeling the Florida Heat? How Low-Performing Schools Respond to Voucher and
Accountability Pressure; American Economic Journal: Economic Policy 5,no. 2 (May 2013): 251-81,d0i:10.1257/pol.5.2.251.

18 Figlio and Karbownik, Evaluation of Ohio’s EdChoice Scholarship Program.
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The purpose of the present study is to estimate the effects of Ohio’s EdChoice programs on district enrollments,
finances, and educational outcomes using a rigorous quasiexperimental approach and the best data available.
We begin with a description and analysis of the performance-based EdChoice program—the larger of the two
programs and the one for which our research design generates plausibly causal impact estimates. Then we
describe and provide suggestive evidence of the impact of the income-based program. We conclude with

key takeaways.
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Performance-based EdChoice

The Ohio General Assembly enacted the performance-based EdChoice program in June 2005. At the start, it
made available scholarships (vouchers) of up to $4,250 for elementary school students and $5,000 for high
school students, provided that they had been assigned to schools considered poorly performing and did not
reside in the Cleveland Metropolitan School District (whose students were already eligible for state-funded
vouchers). Ohio law initially defined poorly performing schools as those with an “academic emergency” rating,
Ohio’s lowest mark, for three consecutive years. Lawmakers relaxed those criteria in March 2006 and again in
December 2006. These changes extended eligibility to students enrolled in district schools receiving “academic
watch” ratings—the state’s second lowest—or worse in two of the previous three school years.

Although Ohio’s school-rating methodology and the districts with eligible schools (and thus eligible students)
would change somewhat in subsequent years, the number of districts with EdChoice-eligible schools remained
fairly stable from 2006-07 to 2018-19 (the last year of our analysis). Specifically, as Table 1 indicates, in each
of those years about thirty districts had an average of seven to eight schools on the EdChoice eligibility list. But
this apparent stability masks the number of districts exposed to the program, as some districts with few schools
on the list—and, thus, few eligible students—rolled on and off the list from year to year. Indeed, by the 2015-16
school year, forty-seven districts had at least one school on the list for at least one year. The increased pool of
EdChoice-exposed districts led program participation to grow from 3,071 in its first school year of operation
(2006-07) to 23,482 during the 2018-19 school year.

Table 1. Districts with eligible schools and performance-based EdChoice participation

School year 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Districts w/
eligible
schools
(count)
Eligible
schools per 6 7 7 7 8 7 8 8 7 8 8 8 8
district (avg)

Districts

exposed 33 37 37 39 39 41 41 42 45 47 47 47 47
(cumulative)

Total Ohio
EdChoice
students
(count)

33 31 31 27 27 29 29 27 30 32 31 31 31

3071 7033 9,845 11,886 13,395 15574 16,065 17076 19,147 20,668 21,766 22,608 23,482

Note. ALl figures are calculated based on data on the ODE website. School years are denoted by the spring calendar year (e.g.,
2007 refers to the 2006-07 school year). Participant counts by district were unavailable for earlier years, so we report statewide
participation counts. The table excludes a sizable jump in districts with eligible schools and program participation that occurred
after 2019, as those years are not part of our analytic sample.
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The performance-based EdChoice program’s focus on the state’s lowest-rated schools meant that districts
exposed to the program served largely disadvantaged students. Table 2, below, compares the forty-seven
districts exposed to the program (at any time from 2006-07 through 2018-19) to the average Ohio district.
Just prior to the program’s start, during the 2004-05 school year, students in districts that became exposed to
EdChoice had been disproportionately economically disadvantaged (53 percent of district students qualified for
free or reduced-price lunches (FRL) versus 23 percent in districts without EdChoice-eligible buildings); Black (34
percent versus 3 percent); and Hispanic (3 versus 1 percent).? Predictably, exposed districts were also the lowest
performing. The average student in an EdChoice-exposed district was in a district that was over two standard
deviations below the statewide average (approximately the second percentile among all Ohio districts) on the
Ohio performance index, a composite measure that aggregates student performance on state tests across all
subjects and grades.

Table 2 also reveals that districts exposed to the performance-based EdChoice program between 2006-07

and 2018-19 were large, with average enrollments in 2004-05 of almost 8,000 students (versus 2,500 in
other districts) and which spent more per pupil ($14,500 per pupil in 2019 dollars versus $11,500) despite
performing worse academically.?’ They also had a higher concentration of private schools prior to the program’s
implementation: approximately twelve private schools within five miles of the average district school, as
opposed to four in districts not exposed to EdChoice. Thus, when about one-third of students in the average
EdChoice-exposed district suddenly qualified for the program, there were likely private schools for them to
attend. Indeed, in some supplementary analyses, we found that the count of private schools near district schools
prior to the program’s implementation explained about 80 percent of program participation in 2019. In other
words, the significant presence of private schools in these districts before the performance-based EdChoice
program’s start made it highly likely that these districts would immediately feel competitive pressure when one
or more of their schools made it onto the list.

19 We provide statistics from the 2004-05 school year because that is the last year prior to the program’s implementation, which
consisted of a release of EdChoice-eligible schools during the 2005-06 school year. The 2004-05 school year serves as the
appropriate baseline for our analysis because statistics from those years are not contaminated by the impact of the program.

20 This report emphasizes financial expenditures, as opposed to revenues, because Ohio district revenue data misleadingly
includes funds for charter schools. The revenue data we present is from locally generated revenue (i.e., revenues that districts
raise by levying property, sales, or income taxes), as these revenues go solely to school districts in our analytic sample (which
excludes the Cleveland school district).

The Ohio EdChoice Program’s Impact on School District Enrollments, Finances, and Academics

11



Table 2. Comparing districts exposed to performance-based EdChoice to those not exposed
Non-EdChoice

EdChoice districts

districts
District count 561 47
Percent of students eligible for performance-based 0 29.54
EdChoice (first year of program in district)
Number of private schools within five miles of aver- 4.08 11.93
age district school (2006)
District enrollment (average) 2,488 7,986
Student characteristics (percent)
Asian 0.82 0.69
Black 2.85 34.42
Hispanic 1.33 3.31
White 93.29 57.42
FRL 23.35 53.13
Finances (2019 dollars)
Total expenditures (millions) 29.05 124.08
Total expenditures per pupil 11,495 14,513
Operational expenditures per pupil 10,200 12,275
Local revenue per pupil 6,102 5,581
Achievement
Performance index (standardized, weighted) 0.17 -2.09

Note. Data are from the websites of the National Center for Education Statistics, the Urban Institute, and the Ohio Department of
Education. All statistics are from the 2004-05 school year—the year just prior to the enactment of the EdChoice program—unless
otherwise noted. We provide statistics from the 2004-05 school year because that is the last year prior to the program’s implemen-
tation, which began with a release of EdChoice-eligible schools during the 2005-06 school year. The 2004-05 school year serves
as the appropriate baseline for our analysis because statistics from those years are not contaminated by the impact of the program.
We inflated financial variables to 2019 dollars using the Bureau of Economic Analysis’s Personal Consumption Expenditures Price
index. The sample is limited to the 608 districts for which we have complete data and omits the Cleveland Metropolitan School
District (as, prior to EdChoice, Ohio created a voucher program specifically for students living in that district).
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Analytic strategy

To estimate the causal impact of performance-based EdChoice, it is tempting to compare the enrollments,
finances, and academic outcomes of districts that were exposed to EdChoice to districts never exposed to

the program. Unfortunately, such a comparison can be misleading, as these districts differed in a number of
ways. Indeed, as we show in Appendix A, districts exposed to EdChoice—compared to districts that were never
exposed—were experiencing relative declines in enrollments, relative increases in the share and isolation of
Black and Hispanic students, relative increases in expenditures, and relative declines in student achievement.
A naive comparison of EdChoice and non-EdChoice districts, therefore, might falsely attribute to the program
the continuation of such differential trends after the program’s introduction, when in fact they were already
occurring before EdChoice commenced.?

To address this problem, our analysis focuses on the forty-seven districts that had at least one building on

the EdChoice list between the 2006-07 and 2018-19 school years. These districts are more similar to one
another—after all, they all had at least one school that rated sufficiently poorly to qualify for the program. It is
more plausible, therefore, that these districts would have had comparable trends in outcomes in the absence of
the program. Indeed, as we show in Appendix A, these districts generally had comparable trends in enrollments,
finances, and achievement in the years leading up to the program—regardless of the number of district students
who qualified for EdChoice—which gives us some confidence that trends would have continued to be similar in
the absence of the program.

Specifically, we estimate the impact of performance-based EdChoice by comparing changes in district
outcomes—changes from before the program was in place to the 2018-19 school year—between districts that
had higher as opposed to lower levels of exposure to the program. Among the forty-seven districts that had
schools on the EdChoice list, the average district had 29.54 percent of its students enrolled in eligible schools
during their first year. Exposure ranged from districts having 2.6 percent to 100 percent of their students eligible
in that first year. Districts with low initial exposure sometimes exited the list in subsequent years, whereas those
with a higher percentage of eligible students tended to stay on across all years. Thus, these forty-seven districts
capture a wide range of exposure to the program.

Our measure of exposure is based on initial program exposure because enrollment counts after 2005-06

are themselves influenced by the program. For example, if students exit schools eligible for EdChoice, future
program exposure would appear lower than it is. Thus, for the thirty-three districts with students participating in
the program during the 2006-07 school year (the first year of the program), our measure of program exposure

for all years is based on the enrollment data from the 2005-06 school year. We do the same for districts that
were first exposed in subsequent years. For example, if a district first had participating students during the
2014-15 school year, we calculated exposure based on enrollment data during the 2013-14 school year.?2

21 Additionally, because the high-poverty and low-achievement districts eligible for the program are so different in terms of
observable characteristics, attempts to match EdChoice and non-EdChoice districts based on preprogram characteristics (such
as spending, enrollments, charter school presence, achievement, sanctions from accountability systems, etc.) leads to very few
well-matched districts.

22 Program exposure for districts other than the original thirty-three could have been influenced by the program itself. Thus,
focusing on the thirty-three districts initially exposed yields the best design. However, as we show in the appendix, the results
are similar if we focus on those thirty-three districts. Thus, for completeness, we present estimates based on all districts with
EdChoice-eligible schools.
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This method effectively entails calculating changes in outcomes between the 2004-05 and 2018-19 school
years for each of the forty-seven districts exposed to the program, then comparing those changes in outcomes
between districts with different levels of exposure to the program (based on the exposure measure we describe
above).?> We use the 2004-05 school year as the baseline because it predates the enactment of the program in
June 2005. We focus on effects through 2018-19 because it was the last school year for which we had values
for all enrollment, finance, and achievement outcomes. The 2018-19 school year also turned out to be a good
terminal year because of significant changes in EdChoice exposure in 2020, as well as the pandemic’s multiple
effects on district enrollments, finances, and testing.

The raw estimates from our statistical models indicate how much one additional percentage-point increase

in exposure to EdChoice affected outcomes up to thirteen years later, depending on when a district was

first exposed. For ease of interpretation, the figures below report effects as percent changes in an outcome
(compared to the 2004-05 baseline) for the average district with an EdChoice-eligible school. We encourage
readers to consult Appendix A to review the raw statistical results as well as the results of validity and sensitivity
tests. Notably, as we mention above, these tests reveal minimal differences in trends in the years leading up to
the program (1998-99 through 2004-05) between districts that would ultimately have high as opposed to low
levels of exposure to the program after 2005. It is these additional analyses that lead us to treat our estimates
as capturing the plausibly causal impacts of district exposure to the performance-based EdChoice program.

In the following subsections, we review our primary estimates of the impact of performance-based EdChoice

on district enrollments, racial and ethnic segregation, finances, and achievement. The enrollment, spending, and
revenue data are from the websites of the National Center for Education Statistics and the Urban Institute. The
tax and property valuation data are from the Ohio Department of Taxation website and the referendum data

are from the lead author.?* Financial variables are expressed in 2019 dollars and were adjusted for inflation. The
performance index since 2005-06 is from the Ohio Department of Education’s website. The performance index
from earlier school years comes from archived records related to the No Child Left Behind accountability system.

23 In fact, we average outcomes across 2017-19 in order to maximize statistical precision. We chose those years because all for-
ty-seven districts were exposed by the 2016 school year. In a sensitivity analysis, we estimated models using 2019 only as the
dependent variable, and the results were qualitatively similar. That is not surprising, as effect sizes often plateaued just a few
years after districts were initially exposed, and a large majority of districts were exposed in 2007-08. Again, as we show in the
appendix, the results are similar if we focus on districts treated in 2007.

24 Jason Cook, Stéphane Lavertu,and Corbin Miller, “Rent-Seeking through collective bargaining: Teachers unions and education
production,” Economics of Education Review 85 (December 2021): 102193, doi:10.1016/j.econedurev.2021.102193.
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Enrollments

The performance-based EdChoice program could have affected district enrollments in multiple ways. The most
direct way was through program participation, as any district student who used a voucher to attend a private
school was no longer enrolled in that district. If that were the sole mechanism, district enrollments would
have declined by one student for every voucher participant who resided in that district. But the program could
also have affected district enrollments in other ways. For example, if publicizing the list of schools eligible for
EdChoice led families to perceive district schools as poorly performing, then they may have taken advantage of
other schooling options (e.g., charter schools) or moved to another district. Indeed, families may have reacted
this way even if their children were attending district schools that were not on the list,and families living
outside the district may have been less likely to move to the district. On the other hand, if EdChoice led to
improvements in the performance of district schools (e.g., through competitive pressures), then families might
have become attracted to the district and enrollments might have increased. Our research design should capture
all such downstream consequences.

Indeed, the results of our analysis indicate that performance-based EdChoice affected district enrollments more
than actual program participation counts suggest. As Figure 1 (below) shows, the average district with EdChoice-
eligible schools between 2006-07 and 2018-19 experienced a relative decline in enrollment of 14 percent

as a result of the program. As we show in the appendixes, the exact estimate is somewhat sensitive to model
specification, but it is fair to say that the average district participating in the performance-based EdChoice
program had approximately 10-15 percent fewer students in 2018-19 than it would have had in the absence
of the program. Across all EdChoice-exposed districts statewide, that estimate implies a relative decline of
approximately 35,000 to 55,000 students. Actual program participation in 2018-19 was 23,482 (see Table 1).
Thus, even the lower end of our estimates implies that districts with EdChoice-eligible buildings experienced
relative declines that exceeded what one would have expected based on actual program participation.

Figure 1 also indicates that these relative declines in enrollment are driven primarily by declines in the
enrollment of Black students. We estimate that EdChoice led to a relative decline in district-enrolled Black
students of approximately 20 percent. For the average EdChoice district, that equates to the share of Black
students enrolled in its schools shrinking from approximately 34 percent to approximately 27 percent. It is
understandable that Black students would take greater advantage of vouchers, as EdChoice-eligible schools
served mostly Black students. But these results are nonetheless inconsistent with what one would have
expected based on actual program participation. Though our results indicate that nearly 100 percent of relative
declines in district enrollment are driven by Black students, 43 percent of official program participants in 2019
were Black, whereas 35 percent were White.

One possibility is that White families who participated in the program were more likely to have sent their

kids to private schools even in the absence of the program. In other words, data on voucher recipients might
include White students who would not have attended district schools even in the absence of the program, so
their participation in the program would not have affected the counts of White students in the district (as per
the results in Figure 1). Indeed, these White students’ families might have moved to the district—or stayed in
the district—because vouchers were an option. On the other hand, it may be that Black EdChoice participants
would have attended district schools, such that their participation in the program affected district enrollments
(as per the results in Figure 1). And, as we note above, a signal of poor district performance (the EdChoice school
eligibility list) might have led families of Black students to send their children elsewhere (such as charter
schools), which would have led to an even more pronounced decline in the share of district students who
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are Black than program participation implies. Thus, one way to reconcile differences in the race and ethnicity
of EdChoice participants with changes in the racial and ethnic composition of district students is that White
program participants might have been less likely to attend district schools in the first place (these students
were never districts’ to lose), and Black students may have been more likely to exit district schools for other
educational options such as private and charter schools.

Figure 1. Percent changes in district enrollments by student race
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Note. The figure presents the estimated impact of performance-based EdChoice on the average district exposed to the program
between 2004-05 and 2018-19. Specifically, it presents the estimated impact on enrollments as a percent of enrollments prior
to the start of the program in 2004-05. Bars above zero indicate a positive impact on district enrollments, and bars below zero
indicate a negative impact. Solid bars indicate that the estimates are statistically significant at the 10 percent level for a two-
tailed test.

It is important to note that the estimates for White and Hispanic students are not statistically significant, but we
cannot rule out substantively significant increases or declines in their enrollments because our estimates are
imprecise. Similarly, we cannot rule out that relative declines in enrollments match participation counts exactly.
That is because there is random error in statistical estimates (e.g., margins of error in public opinion polls). What
we can say is that the estimated enrollment declines—overall and for Black students in particular—are unlikely
to be due to chance. We can also say that our best estimate is that the share of Black district students was lower
(and the share of White district students higher) than one would have expected based on the demographics of
program participants.

Segregation

According to 2018-19 ODE data, students participating in the performance-based EdChoice program were 43
percent Black, 35 percent White, 12 percent Hispanic, 2 percent Asian American,and 1 percent American Indian
or Alaskan Native. Thus, statewide, approximately 56 percent of voucher participants were Black, Hispanic, or
American Indian or Alaskan Native, which are the minority racial and ethnic groups (‘minority students” from
now on) on which researchers focus when assessing the extent to which schools are segregated. Put differently,
these data indicate that private school vouchers disproportionately go to minority students. However, as we
discuss above, such data on voucher participants do not provide a good approximation of how performance-
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based EdChoice affected district enrollments—let alone how students were distributed across schools in those
districts. The purpose of this analysis is to provide a valid estimate of performance-based EdChoice’s impact on
the segregation of minority students in district schools.

We estimated the impact of performance-based EdChoice on racial and ethnic segregation among district
schools using the same research design we used for enrollments, this time comparing changes in segregation
(from 2004-05 to 2018-19) between districts with different levels of initial exposure to the program. Another
difference between this analysis and the enrollment analysis is that we now weight statistical models by the
number of students in a district, as that allows us to characterize the average level of segregation students
experienced across the forty-seven EdChoice-eligible school districts.?> The intuition is that the extent to which
a given district’s segregation figures into our estimates should be proportional to the number of students
experiencing that segregation.?

There are commonly accepted ways of measuring student segregation across district schools.?” To simplify

the exposition, we focus on one of these measures: the isolation of minority students in particular schools.
Specifically, our segregation measure captures the share of minority students in the average minority student’s
school.?® Another way to think about it is that the measure captures the probability that a minority student will
be exposed to other minority students, as opposed to nonminority students. In the appendix, we also present the
results using other measures of segregation prominent in the academic literature. We describe those measures
in Table C1 of Appendix C.As we show in Figure C1 in that appendix, those other measures yield similar
estimates, which further validates our main findings and empirical design.?

Before we turn to EdChoice’s impact on minority student isolation, Figure 2 (below) reveals that the average
student whose district was exposed to the program experienced a relative decline of approximately 13 percent
in the district-wide share of students who identify as a racial or ethnic minority (Black, Hispanic, or Native
American). During the 2004-05 school year, the average student was in a district in which 49 percent of students
identified as a minority (see Table C1 in Appendix C).>° A 13 percent decline is equivalent to going from

25 Another difference is that we use grade-level measures of segregation for each district, as using grade-level data ensures that
we are looking at the segregation of students in the same grade across different district schools. Using grade-level data does
not affect the main results, but it enables us to conduct a robustness check in which we limit the analysis to grades served
by multiple schools (as we show in the appendixes, our results are generally robust to limiting the sample in this way, which
enhances confidence in our estimates). Thus, when we discuss weighting by district enrollments, we actually mean that the
analysis weights our models using district-by-grade enrollments.

26 Doing so also helps us address the fact that our estimated effect sizes for small districts will be artificially small in magnitude
and estimated with more error because there are few students and few schools across which we can observe segregation. This
issue is more relevant for the other measures of segregation that we analyze in the appendixes. As we show in the appendixes,
the results are similar when we use other methods for addressing estimation problems related to there being few students and
little between-school variation.

27 For a review, see Tomas Monarrez, Brian Kisida, and Matthew Chingos, “The Effect of Charter Schools on School Segregation,
American Economic Journal: Economic Policy 14,no0.1 (February 2022): 301-40, d0i:10.1257/pol.20190682.

28 Racial segregation is also possible within schools, but we lack data to explore such a possibility. Students may also sort based
on income. Because EdChoice targets low-achieving students, it may reduce socioeconomic segregation. However, the FRL eligi-
bility of students is not a good proxy for poverty after 2013, when Ohio began to pilot the FRL community eligibility option.

29 The results help validate our general empirical design because these are measures of relative segregation, which effective-
ly hold constant changes in districtwide demographics. If demographic trends differed between districts with high and low
exposure to EdChoice (which would be a violation of the assumptions of our research design), then these measures of relative
segregation would yield different estimates than the isolation measure on which we focus.

30 Note that 49 percent minority students is a greater share than the approximately 39 percent reported in Table 2. That is
because the numbers in Table 2 capture the average share of minority students across EdChoice districts, no matter their size,
whereas 49 percent captures the share in the average student’s district. In other words, EdChoice districts with larger enroll-
ments tend to have a greater share of minority students.
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49 percent to 43 percent. Thus, consistent with our enrollment results above, for the average student in our
sample, EdChoice led to a decline of six percentage points in the share of minority students districtwide.

Turning to our measure of school-level district segregation, Figure 2 indicates that EdChoice led to a decline of
12 percent in the isolation of minority students. During the 2004-05 school year, the average minority student
was in a school in which 57 percent of students identified as a minority (see Table C1 in Appendix C).A 12
percent decline is equivalent to going from 57 percent to 50 percent. Thus, it appears that the relative reduction
in the district-level share of minority students indeed led to a comparable reduction in the school-level isolation
of minority students. Put differently, the estimates indicate that because of EdChoice, Black, Hispanic,and Native
American students went to schools with a greater share of White and Asian American students than they would
have in the absence of EdChoice. As we note above and show in Appendix C, other measures of segregation yield
similar effect sizes.”

Figure 2. Percent change in the share and isolation of minority students
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Note. The figure presents the estimated impact of performance-based EdChoice on the average district exposed to the program
between 2004-05 and 2018-19. Specifically, it presents the estimated impact on the segregation of Black, Hispanic,and Native
American students as a percent of the baseline value of the segregation measure in 2004-05. The measures of segregation are
the share of district students who identify as underrepresented minority students and the isolation of minority students in par-
ticular district schools. Bars below zero indicate that the program reduced segregation. Solid bars indicate that the estimates are
statistically significant at the 10 percent level for a two-tailed test.

Finances

The EdChoice program is funded by the state, and state per-pupil funding is what districts stand to lose when
a student exits their schools to participate in the voucher program. But districts with EdChoice students retain
all the revenue they generate locally via property and other taxes.’? As Table 2 shows, as of the 2004-05
school year, local revenue accounted for approximately 40 percent of total revenue among districts exposed

31 Estimates based on other measures do not attain conventional levels of statistical significance. However, that may be expected,
as the calculations involve accounting for (noisy) calculations of White and Asian students’ relative exposure to minority stu-
dents. That the estimates yield comparable effect sizes increases confidence in our main estimates based on less complicated
calculations.

32 Cleveland Metro is the only exception, as it shares some locally generated revenue with public charter schools, but Cleveland is
not in our analytic sample because it has its own voucher program.
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to performance-based EdChoice between 2006-07 and 2018-19. Thus, simple logic suggests that a decline in
enrollment due to program participation would lead to an increase in per-pupil district revenue that is easy
to calculate, since districts would only lose the state share for each student. Although that intuition ultimately
proves useful, the underlying reality is more complicated.

One reason this intuition is not quite right is that the direct cost to individual districts from having students
participate in the program depended on how much state money they received in complicated state formulas
that changed often between 2006-07 and 2018-19.%* Another reason is that, as we show in the enrollment
analysis, the relative enrollment declines associated with the program appear to be greater than program
participation numbers. Finally,a simple accounting of voucher costs and total enrollment effects (like those

we document above) does not account for the EdChoice program’s impact on districts’ ability to bring in local
revenue. For example, what if the annual release of the list of EdChoice-eligible schools reminded district
residents of the poor performance of their schools and led them to vote down district tax referenda? What if the
availability of vouchers meant that districts attracted more affluent families who pay higher taxes? Once again,
the possibilities are many, and our research design is meant to take into account the totality of the performance-
based EdChoice program’s impact on district finances.

Nonetheless, the results in Figure 3 (below) tell a basic overall story that is remarkably consistent with intuition
regarding EdChoice’s impact on district finances. The figure reveals that, for the average district exposed to
performance-based EdChoice, the program led to a decline of approximately 13 percent in total expenditures—
expenditures not reported on a per-pupil basis. However, on a per-pupil basis, we estimate that performance-
based EdChoice led to an increase in total expenditures per pupil of 1.39 percent and an increase in operating
(noncapital) expenditures of 4.55 percent per pupil. These last two results do not attain conventional levels of
statistical significance—though the estimate for operating expenditures comes close in some specifications—but
they do enable us to essentially rule out a long-term decline in per pupil expenditures. The estimates in the
appendix also reveal statistically significant increases in current expenditures per pupil in the short term, just a
few years after the program’s introduction (see Figure A4 in Appendix A). This finding may be due to budgetary
practices during initial implementation that were meant to compensate districts for potential disruptions as they
adjusted to lower enrollments.**

33 For example, see Molley S. Stewart and Jodi S. Moon, “Understanding How School Vouchers Are Funded: Summary of Funding for
Ohio’s Cleveland Scholarship and EdChoice Programs” (research brief, Informing Policy & Improving Practice, Center for Evalua-
tion & Education Policy, Indiana University School of Education, Bloomington, IN, October 2016, https://files.eric.ed.gov/fulltext/

ED574826.pdf.

34 For example, see Stewart and Moon, “Understanding How School Vouchers Are Funded”
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Figure 3. Percent changes in district expenditures and local revenue
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Note. The figure presents the estimated impact of performance-based EdChoice on the average district exposed to the program
between 2004-05 and 2018-19. Specifically, it presents the estimated impact on total expenditures (operational and capital), to-
tal expenditures per pupil, current (operational) expenditures per pupil,and local revenue per pupil as a percent of expenditures
or revenues prior to the start of the program in 2004-05. Bars above zero indicate a positive impact on district expenditures/
revenues, and bars below zero indicate a negative impact. Solid bars indicate that the estimates are statistically significant at the
10 percent level for a two-tailed test.

Figure 3 also indicates a statistically significant 12 percent increase in local revenue per pupil. In other words,
the voucher-related decline in enrollment led to a proportional increase in locally generated district revenue per
pupil. That suggests that there was no decrease in EdChoice-exposed districts’ ability to generate local revenue.
Indeed, as we show in additional analyses in the appendixes, there are no statistically significant estimated
impacts on district property values, local property tax rates, local property tax revenues, levy passage rates,

or state-defined fiscal stress designations (see Table A4 in Appendix A). Indeed, the coefficients—though not
statistically significant—point toward districts potentially having higher property values, a higher referendum
passage rate,and a lower probability of receiving a fiscal stress designation. Thus, the intuition works: declines
in enrollments led to increases in revenue per pupil because EdChoice had no negative impact on districts’
ability to raise local revenue.

Achievement

Publicly available data enable us to estimate the impact of performance-based EdChoice on the academic
achievement of district students. Specifically, we use Ohio’s “district performance index; which combines into
a single measure the proficiency level of district students across all subjects and tested grades. Because the
tests that factor into the index changed significantly over time, we standardized the measure by year so that it
captures how many standard deviations away an EdChoice district is from the statewide district average for a
given year. Finally, like the segregation analysis, we weighted the statistical models so that we are capturing
effects for the average student in a district exposed to performance-based EdChoice.
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Figure 4. Impact on student achievement (district-level standard deviations)
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Note. The figure presents the estimated impact of performance-based EdChoice on the average district exposed to the program
between 2004-05 and 2018-19. Specifically, it presents the estimated impact on a district’s performance index in district-level
standard-deviation units. We are unable to generate similar estimates for annual “value-added” student learning gains because
we lack test data prior to the program’s implementation. Estimates are weighted by district enrollment. Bars above zero indicate
a positive impact on student achievement. Solid bars indicate that the estimates are statistically significant at the 10 percent
level for a two-tailed test.

Figure 4 reveals that exposure to EdChoice led to increases in academic achievement in the average student’s
district. Specifically, the average student in an EdChoice district experienced an increase in districtwide
achievement of half of a standard deviation. That means that the academic achievement of their district went
from the second percentile (approximately the twelfth-lowest-achieving Ohio district) to the sixth percentile
(approximately the thirty-seventh-lowest-achieving Ohio district).*® This effect is consistent with the program
drawing disproportionately economically disadvantaged students who tend to be low achieving, thus increasing
average district proficiency rates.> The results are also consistent with a rigorous study indicating that the
competitive pressures of Ohio’s performance-based EdChoice have had a null or positive impact on Ohio’s
traditional public schools in the program’s early years.*’

Unfortunately, we are unable to determine how much the positive effect is due to student learning gains as
opposed to changes in student composition, as Ohio’s district value-added estimates are unavailable for our
baseline years and we were unable to obtain student-level data from ODE in time for this report. It is also
important to emphasize that, despite the positive achievement effects, districts exposed to EdChoice remained
exceptionally low achieving. Thus, these results do not suggest that EdChoice is a particularly effective
intervention for improving the performance of traditional public schools.

35 Although 0.5 standard deviations might seem like a lot, EdChoice districts had such low-achieving students—that is, they were
so far into the left tail of the achievement distribution—that the change in achievement translates to an apparently small
change in a district’s percentile ranking.

36 Figure A2 in Appendix A reveals that exposure to performance-based EdChoice indeed resulted in a decline in students who
qualified for FRL until 2012 —the last year before Ohio piloted the community eligibility option that rendered FRL status an
invalid measure of economic disadvantage.

37 Figlio and Karbownik, Evaluation of Ohio’s EdChoice Scholarship Program.
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Income-based EdChoice

The Ohio General Assembly expanded EdChoice in 2013 when they enacted the income-based program.
Beginning during 2013-14, scholarships became available to students whose families had incomes at or below
200 percent of the federal poverty line and who were not in schools served by the performance-based EdChoice
program. The income-based program phased in such that Kindergarten students were eligible in that first year,
first graders were eligible in 2014-15, second graders in 2015-16, and so on. Students whose family incomes
rose above the 200 percent poverty threshold (up to 400 percent) could continue in the program, but scholarship
amounts were reduced depending on how far above the threshold family income increased.*® Based on available
federal data, we estimate that at least 603 of the 609 districts in our dataset had students that qualified for the
program.*’

Table 3. Districts with eligible students and income-based EdChoice participation

School year 2014 2015 2016 2017 2018 2019
Eligible grades K K-1 K-2 K-3 K-4 K-5

Total Ohio income-based

EdChoice students (count) 1,057 3,517 5,677 7,561 9,532 10,830

Note. All figures are calculated based on data available on the ODE website. The table excludes a sizable jump in program partic-
ipation that occurred after 2019 because those years are not part of our analytic sample.

Table 3 shows that very few students participated in the income-based EdChoice program during this period,
given the fact that there were eligible students in over 600 districts and that over 40 percent of those in
qualifying grades were eligible on the basis of family income.* In Table 4, below, we compare districts most and
least exposed to the program by identifying the 562 districts that were not eligible for the performance-based
EdChoice program (our primary analytic sample) and,among those districts, comparing those that had shares of
FRL-eligible students that were above and below the statewide median in 2012. This is our best approximation
of relative program eligibility across districts because, in 2012, the FRL-eligibility criterion was that a student’s
household was at or below 185 percent of the poverty threshold (slightly below the voucher eligibility income
threshold).

Table 4 reveals that districts with higher exposure to income-based EdChoice—those with relatively more
low-income pupils in 2012 —had somewhat lower enrollments (2,075 instead of 2,561), slightly lower spending
per pupil (12,028 as opposed to 12,465),and substantially lower achievement levels (0.54 standard deviations
below the state average, as compared to 0.72 standard deviations above the state average on the performance
index). However, annual student learning gains, racial composition,and private school counts were very similar
in both groups of districts. In other words, districts with more students eligible for income-based EdChoice
were comparable to those with fewer eligible students when it came to district educational effectiveness, racial
composition, and the extent to which the program was likely to impose competitive pressure.

38 Later, after the period of this analysis, Ohio lawmakers increased the eligibility threshold to 250 percent of the federal poverty
line. Lawmakers also recently removed the income cap.

39 We based this rough estimate on the rate of 2012 FRL eligibility across Ohio districts.

40 It appears that program participation did not fully exhaust appropriation amounts set by the Ohio General Assembly, at least in
early years. See Stewart and Moon, “Understanding How School Vouchers Are Funded”
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Table 4. Comparing districts with high vs. low exposure to income-based EdChoice

All Districts not exposed to performance-based
districts EdChoice
High exposure to Low exposure to
income-based income-based
EdChoice EdChoice
District count 609 259 303
Percent of students eligible for 2.28 0 0
performance-based EdChoice (first year)
Number of private schools within five 4.68 3.44 4.61
miles of average district school (2006)
District enrollment (average) 2,670 2,075 2,561
Student characteristics (percent)
Asian 1.02 0.52 1.49
Black 5.84 3.98 2.78
Hispanic 2.65 2.69 2.17
White 87.07 89.30 90.76
FRL 40.81 53.00 26.12
Finances (2019 dollars)
Total expenditures (millions) 34.50 25.56 31.35
Total expenditures per pupil 12,455 12,028 12,465
Operational expenditures per pupil 10,962 10,656 10,960
Local revenue per pupil 6,433 5,410 7,428
Achievement
Perf. index (standardized, weighted) -0.28 -0.54 0.72
Value-added (standardized, weighted) 0.36 0.39 0.58

Note. The data are from the websites of the National Center for Education Statistics, the Urban Institute, and the Ohio Department
of Education. All statistics are from the 2012 school year—the year just prior to the enactment of the income-based EdChoice
program. Financial variables were inflated to 2019 dollars using the Bureau of Economic Analysis’s Personal Consumption Expendi-
tures Price index. The sample is limited to the 609 districts for which we have complete data and omits the Cleveland Metropolitan

School District.
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Analytic strategy

Our empirical strategy parallels the strategy for the performance-based EdChoice program. It first involves
determining districts’ exposure to the policy by calculating the percent of district students who qualified for

the scholarship just prior to the program’s start. Doing so is more complicated in the case of the income-based
program, however. First, students eligible for the performance-based EdChoice scholarship (those in low-
performing schools) were not eligible for the income-based program. To address this, we estimated models

that exclude the forty-seven districts exposed to performance-based EdChoice between 2007 and 2019.4* A
second challenge is that we have no data source that identifies the proportion of a district’s enrollment that was
eligible for an income-based voucher. As we note above, we use as a proxy the percent of district students who
qualified for FRL in 2012, which was based on whether a household was at or below 185 percent of the federal
poverty threshold.*? Thus, FRL counts from the 2012 school year should be a close approximation of the count of
students near or below 200 percent of the poverty line. For our analytic sample of 562 districts, our estimate of
the percent of district students eligible for income-based EdChoice (our measure of program exposure) ranges
from O to 98 percent.

We again emphasize that the measure of program exposure is based on district features prior to the program’s
start. As we explain in our discussion of the performance-based EdChoice analysis, the purpose of using a
preprogram measure of exposure is to capture the full breadth of the program’s impact. It is also important

to note that although the income-based EdChoice program was phased in and a district’s true exposure was
limited to students in eligible grades (e.g., only low-income Kindergarteners in 2013-14), the percent of FRL-
eligible students in 2012 should still roughly capture the relative exposure of school districts to the income-
based EdChoice program for every subsequent year. Thus, our empirical strategy is to compare changes in
outcomes—between 2012-13 and 2018-19—between districts with different levels of exposure as measured by
preprogram FRL eligibility.

Unfortunately, unlike our analysis of the performance-based EdChoice program, this design does not yield
plausibly causal estimates of the program’s impact. In particular, as we show in the appendixes, districts with
higher (as opposed to lower) FRL rates in 2012 were experiencing relative declines in enrollments, racial
isolation of minority students, and total expenditures, as well as relative increases in student achievement, in the
school years leading up to 2012-13 (see Figure B1 in Appendix B). Thus, unlike the performance-based EdChoice
analysis, it seems unreasonable to claim that trends in outcomes between 2013-14 and 2018-19 would have
been similar for districts with high and low exposure had the program not been in place. Other attempts to

get at a credibly causal design—such as comparing observationally similar districts with higher and lower
densities of private schools prior to the program—similarly failed basic validity checks.** Thus, although we can
characterize the results below as capturing differences in trends between districts that had more as opposed to
fewer eligible students, we cannot characterize these relative differences as resulting from the income-based
EdChoice program.

Finally, let us note a couple of other limitations of this analysis. First, the exceedingly low participation rate
for the average Ohio district (as implied by Table 3 above) makes it unlikely that we would have the statistical

41 Results that include all Ohio districts are included throughout Appendix B.
42 We use 2012 FRL data because Ohio did not pilot the FRL community option until 2013.

43 For example, see Figlio and Hart, “Competitive Effects of Means-Tested School Vouchers”
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power to detect program effects even with a valid design.** Second, the time horizon is limited. The program was
still being phased in as of 2018-19, when students in grades K-5 were eligible. That means the program’s impact
on districts could not approach a relatively steady state by 2018-19, as the performance-based EdChoice program
had. That the program was still phasing in also precludes our pooling outcomes for the 2016-17 through 2017-
19 school years to enhance statistical power, as we did for the analysis of performance-based EdChoice. Thus,
even if the analytic strategy we employ were to generate plausibly causal estimates of income-based EdChoice’s
impact, it seems unlikely that those effects would be sufficiently large to be statistically distinguishable from null
effects.

To reiterate, our analysis focuses on comparing changes in outcomes between the 2012-13 and 2018-19 school
years, depending on a district’s approximate exposure to income-based EdChoice—which, as we note above,
ranges from roughly O to 98 percent of district students being eligible for the program. Consequently, the raw
estimates from our statistical models (which appear in Appendix B) indicate, roughly, how much one additional
percentage-point increase in exposure to income-based EdChoice corresponded to outcomes in 2018-19. Once
again, for ease of interpretation, three of the four figures below report estimates as percent changes (compared to
2012-13) for the average district.

Relative changes in outcomes associated with exposure to income-based EdChoice

Figure 5 (below) reports relative changes in outcomes for districts with average levels of exposure to income-
based EdChoice. The outcome measures are the same as those in the analysis of performance-based EdChoice
except we now also have Ohio’s district “value-added” measure, which captures annual gains in student
achievement on mathematics and English language arts exams. Additionally, because districts with higher (as
opposed to lower) exposure to the program had significantly different trends in the years leading up to the
program, the figures capture the sensitivity of estimates when we control for differences in prior trends.* To
reflect such sensitivity in our estimates, Figure 5 reports solid bars if an estimate is statistically significant and is
not sensitive to controlling for prior trends.*

The results in Figure 5a reveal that districts with average exposure to the income-based EdChoice program
experienced, on average, relative declines in enrollment of 5.54 percent (since 2012-13) and that those
declines affected all racial and ethnic subgroups. However, when one accounts for differences in district-specific
preprogram trends, one sees relative increases in enrollments overall and among Asian American and White
students. Consequently, the only two estimates that are represented with solid bars are enrollment declines
among Black and Hispanic students, whose relative enrollment declines are not merely a continuation of trends
from the years leading up to establishing the program in 2013. The relative decline of 4.25 percent in the share
of minority students (reported in Figure 5b), although statistically insignificant, seems to confirm this result.

44 This problem is particularly acute for the analysis of achievement, as many voucher-eligible students would not have scores
until third grade—which means their scores would affect our achievement measure beginning in 2016-17.

45 Specifically,as we did for the performance-based program, we report in the appendixes the results of models that control for
district-specific time trends (from 2006-07 through 2012-13). Whereas estimates for the performance-based program were
generally insensitive to accounting for differences in preprogram trends, the estimates for the income-based program were
often highly sensitive to controlling for district-specific preprogram time trends. As we note in our discussion above, the enroll-
ment estimates were sensitive to model specifications for the performance-based EdChoice program. It is possible that the at-
tenuating effect of controlling for district-specific time trends was due to the small sample size. Regardless of the precise cause,
the coefficients still suggest qualitatively similar effects. That is not the case for the analysis of the income-based program.

46 Specifically, a solid bar indicates the estimate is statistically significant and that controlling for district-specific trends yields a
coefficient with the same sign. Statistically significant estimates for which the district-trend model had an opposite sign are
reported as an empty bar and denoted with a star.
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Indeed, as we show in the appendixes, supplementary analyses suggest that increased exposure to income-
based EdChoice is associated with a decline in the share of minority students in a district—that is,a decline in
the share of district students who are Black, Hispanic,or American Indian or Alaskan Native.

The school-level segregation estimates are perhaps least informative of all. The main estimate of minority
isolation indicates a relative decline in segregation, but, as we show in the appendixes, accounting for district-
specific preprogram trends suggests a relative increase in the isolation of minority students across district
schools. Consequently, to communicate the weakness in this finding, the estimate in Figure 5b is denoted

with a star and the bar is empty. This instability and statistical insignificance, which characterize results for all
segregation measures (e.g., see results in Appendix B) are unsurprising. The share of district students who are
Black, Hispanic, or Native American—as well as the isolation of these students in district schools—are very low
in these 562 districts. For example, whereas the average student in a district exposed to performance-based
EdChoice was in a district where 49 percent of students were racial or ethnic minorities, that figure was only
10 percent in the 562 districts in this analysis of income-based EdChoice. Thus, there is very little variation, and
segregation measures might be problematic.*

The most robust results are those related to district expenditures and revenues (Figure 5c). Statistical models
consistently indicate a positive association between our measure of exposure to income-based EdChoice and
current expenditures per pupil (a relative increase of 3.54 percent) and local revenue per pupil (a relative
increase of 5.62 percent).®® If there is one takeaway from the income-based analysis on which we might put
some weight, it is that there is no credible evidence of revenue or expenditure declines. All credible evidence
points in the opposite direction.

Finally, estimates of district achievement levels and annual “value-added” achievement gains (Figure 5d) are
statistically insignificant across all statistical models. Unfortunately, these estimates are too imprecise to rule
out achievement effects that researchers would consider to be substantively meaningful. As we note above, the
limited take-up of the income-based program and our inability to obtain student-level data prevents us from
conducting an analysis sufficiently precise to reveal the income-based EdChoice program’s impact on student
achievement.

47 For example, see Rebecca Allen et al.,“More Reliable Inference for the Dissimilarity Index of Segregation, The Econometrics
Journal 18,n0.1 (2014): 40-66,doi:10.1111/ectj.12039.

48 Further analysis suggests that this may be due in part to slight increases in local property tax rates, though that result is only
marginally statistically significant (see Table B4 in Appendix B).
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Figure 5. Relative changes in enrollments, segregation, finances, and achievement
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Note. The figure presents the estimated change in district enrollments, racial segregation, expenditures and revenue, and
achievement associated with average exposure to income-based EdChoice between 2013-14 and 2018-19. Bars above zero
indicate a positive impact, and bars below zero indicate a negative impact. Solid bars indicate that the estimates are statistically
significant at the 10 percent level for a two-tailed test AND that coefficient estimates have the same sign in models that control
for district-specific trends. Statistically significant estimates for which the district-trend model had an opposite sign are noted
with a star.
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Conclusion

The analysis indicates that the performance-based EdChoice program led to lower levels of segregation among
minority students, no change (and perhaps an increase) in district expenditures per pupil,no change in districts’
ability to generate local revenue (leading to an increase in local revenue per pupil),and higher academic
achievement among the remaining district students. The analysis of the income-based EdChoice expansion
program was mostly inconclusive. What one can say, however, is that an analysis of publicly available data yields
no credible evidence that the income-based EdChoice expansion had a negative impact on district revenues,
segregation, or achievement. In future work, we hope to use student-level data to get more credible impact
estimates of the income-based program, as well as estimates of the performance-based program’s long-term
impact on student learning.

Between 2006 and 2019, EdChoice-eligible schools did indeed experience increases in racial and ethnic
segregation, as well as declines in achievement (see Figure D1 in Appendix D). These trends had begun well
before 2006, however, and this study provides compelling evidence that they should not be attributed to private
school vouchers. In fact, the analysis indicates that district segregation and achievement would have been worse
in the absence of the performance-based EdChoice program.
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Appendixes

Appendix A: Analysis of performance-based EdChoice

Ohio’s performance-based EdChoice program identifies scholarship-eligible students based on the qualities of
their assigned school. If students’ assigned district schools scored sufficiently poorly on the state’s report-card
metrics, then they were eligible to attend a private school using an EdChoice scholarship. When attempting to
discern the impact of EdChoice on school districts, the temptation is to compare the enrollments, finances, and
academic outcomes of districts that were exposed to EdChoice (i.e., those with buildings on the EdChoice list)
to those never exposed to EdChoice. Unfortunately, comparing districts with EdChoice-eligible students to those
without EdChoice-eligible students is likely problematic, as they are quite different from each other and likely
were experiencing very different trends in student demographics, finances, and achievement in the years leading
up to the program’s enactment.

Indeed, as we show in Figure A5 below, districts exposed to EdChoice—compared to districts that were never
exposed to EdChoice—were experiencing relative declines in enrollments, relative increases in the share

of minority students (those who identify as Black, Hispanic, or American Indian or Alaskan Native), relative
increases in the isolation of minority students, relative increases in expenditures, and relative declines in
student achievement. It is conceivable, for example, that a naive comparison of EdChoice and non-EdChoice
districts might falsely attribute to the program the continuation of such differential trends after the program’s
introduction. Additionally, because the high-poverty and low-achievement districts eligible for the program are
so different in terms of observable characteristics, attempts to match EdChoice and non-EdChoice districts based
on preprogram characteristics (such as spending, enrollments, charter school presence, achievement, sanctions
from accountability systems, etc.) leads to very few well-matched districts.

To address these problems, our analysis focuses on the forty-seven districts that had at least one building on the
EdChoice list between the 2006-07 and 2018-19 school years. These districts are more similar to one another
in that features of those districts—notably, the achievement level of their students and all of the school, family,
and other inputs that led to those achievement levels—were such that they had some buildings qualify for the
EdChoice list. These similarities make it more plausible that these districts would have had comparable trends in
enrollments, finances, and academics had the program not been enacted. Put differently, their similarities make
them better groups to compare when attempting to discern the impact of the performance-based EdChoice
program. Thus,among this sample of forty-seven districts, we compare trends between those that had higher

(as opposed to lower) levels of exposure to the program, based on the proportion of district students enrolled in
EdChoice-eligible buildings.

As we discuss in the body of the report, to estimate the plausibly causal impact of the program, we take
advantage of the fact that districts’ initial exposure to the program was unexpected and based on districts’
characteristics before the law took effect. Because the thirty-three districts that first had a building on the list
just ahead of the program’s first year (2006-07) had eligibility determined due to characteristics in place prior
to the program’s enactment in 2005, below we also report results for this set of districts side by side with those
of the overall sample of forty-seven districts that we feature in the main body of this report.* Regardless of the

49 As we describe in the paper, some building eligibility criteria evolved significantly over time, particularly in the initial years of
the program. One possible empirical strategy would be to base exposure on the most expansive eligibility criteria (e.g., from
December 2006) and to base the exposure measure on preprogram enrollments for all districts—regardless of when districts
first have a building on the list. Because doing so seemed to make little difference on the estimates, we have chosen to focus
on the enrollment share of eligible schools in the year prior to a district first having a school on the list. For the sample of thir-
ty-three districts first exposed in 2006-07 (which we also consider separately as a sensitivity analysis), this calculation captures
district characteristics prior to the program’s start and, thus, effectively captures this other potential strategy.
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specific sample, our primary empirical strategy focuses on calculating changes in district enrollments, finances,
and educational outcomes before and after districts were exposed to the program and comparing those changes
between districts that had a higher or lower percentage of their students initially eligible for the program.
Specifically, to implement this difference-in-differences design using our 1998-99 through 2018-19 district-
level panel dataset, we estimate variations of the following Ordinary Least Squares (OLS) model:

Yor = EligibleyB +7,+ 0y + £

Y is the outcome of interest for district d in school year t. Eligible is the percentage of district students in
EdChoice-eligible buildings in the year prior to a district’s first-year with a building on the list. The variable takes
a value of zero prior to a district ever having a building on the EdChoice list and, beginning in the year a district
first had a building on the list, it takes on a fixed value for every year after that. The model also includes fixed
effects (T) for each of the forty-seven districts in the sample, and fixed effects (O) for each school year (1998-
99 through 2018-19). Our parameter of interest, ,3 captures how pre-and post-EdChoice changes in outcomes
vary depending on the level of exposure a district experienced. In all results tables, we report standard errors
clustered at the district level.

We estimate a number of versions of this basic model. First,the main results in the body of the report are from
models limited to school years 2004-05 and 2016-17 through 2018-19 for all forty-seven districts (column 4
in the tables below). This model compares outcomes before (2004-05) and after (2016-17 through 2018-19)
the implementation of the program for all districts exposed to EdChoice in that time frame (we pool 2016-17
through 2018-19 school years, instead of just using 2018-19, to enhance precision). Second, we limit this model
to the thirty-three districts first exposed to EdChoice in 2006-07, as this yields a balanced panel of districts that
were exposed for the same number of years (and because our measure of exposure for these districts was before
the program’s enactment, as we note above). Third, we compare the results of these two models to those we
obtain when we use a pooled baseline of 1998-99 through 2004-05 (instead of merely 2004-05), as sensitivity
to the exact baseline suggests differential pre-EdChoice trends. Fourth, we add district-specific time trends to
models with the pooled baseline, to further test whether the point estimates are sensitive to differential prior
trends. These models compare district outcomes in 2016-17 through 2018-19 to the outcomes one would have
predicted based on trends from 1998-99 through 2004-05, as opposed to merely looking at changes between

a point prior to the program and a point after the program.

Finally, in this appendix, we present event-study figures using the sample of thirty-three districts first exposed
to the program in 2006-07. These figures are from models that include all years (1998-99 through 2018-19)
and compare the estimated effect of program eligibility (the coefficient for the Eligible variable) in each of
the six years leading up to the program’s enactment and the seven years after enactment, as well as a pooled
estimate of years eight through fourteen. As we show using an event-study analysis presented in figures Al-
A4, comparing changes in districts with high and low levels of initial program exposure greatly improves the
comparability of district trends in the six years leading up to the program’s enactment. Yet even small and
statistically insignificant imbalances in trends could become quite large by 2018-19. Thus, the various
sensitivity analyses we describe above should flag potential concerns about differential pre-EdChoice trends
for particular outcomes.

Tables and figures for the performance-based EdChoice analysis appear below. Table A1 provides descriptive
statistics for our analytic samples and key outcome measures. The full set of results—across all model
specifications and outcomes—are presented side by side in Tables A2-A5. As we describe above, Figure Al
presents naive comparisons of EdChoice and non-EdChoice districts on key outcomes. Figures A2-A4 present
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the corresponding event-study results for key variables, so one can visually inspect the extent to which there are
differential trends in the years leading up to EdChoice’s 2005 enactment. Table notes describe the source and
construction of key measures. To generate the figures in the main report, which characterize effects as a percent
change for the average EdChoice district, one must multiply the coefficients from model four in each table by
the average EdChoice exposure (29.54) and calculate the percent change using the mean values reported in
Table Al.
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Table A1l. District characteristics for EdChoice analysis (2005)

ALl districts Non- EdChoice EdChoice
EdChoice districts districts
districts (2007-19) (2007 exposure)

District count 608 561 47 33
Student count 2,913.31 2,488.34 7,985.72 10,098.67
Percent of students eligible for EdChoice (first year 2.28 0 29.54 31.92
of program in district)
Number of private schools within five miles of aver- 4.68 4.08 11.93 10.99
age district school
Percent of grades served by multiple schools 27.98 25.11 62.27 70.82
Student characteristics

Asian students (percent) 0.81 0.82 0.69 0.52

Black students (percent) 5.29 2.85 34.42 37.32

Hispanic students (percent) 1.48 1.33 3.31 3.82

White students (percent) 90.52 93.29 57.42 54.17

Non-Asian/White students (percent) 8.67 5.89 41.89 45.31

FRL (percent) 25.65 23.35 53.13 58.06
Segregation measures (weighted)

Minority share (proportion) 0.18 0.09 0.49 0.51

Minority isolation (minority exposure to minorities) 0.20 0.10 0.57 0.60

Variance ratio (relative minority exposure) 0.06 0.03 0.19 0.21

Dissimilarity index (minority imbalance) 0.19 0.14 0.36 0.38
FRL segregation measures (weighted)

FRL share 0.31 0.24 0.58 0.59

FRL isolation (FRL exposure to FRL) 0.34 0.26 0.63 0.65

Variance ratio (relative FRL exposure) 0.05 0.03 0.15 0.16

Dissimilarity index (FRL imbalance) 0.15 0.10 0.30 0.32
Finances (2019 dollars)

Total expenditures (millions) 36.39 29.05 124.08 158.53

Total expenditures per pupil 11,727.84 11,494.54 14,512.53 14,662.18

Operational expenditures per pupil 10,360.45 10,200.04 12,275.10 12,489.47

Local revenue per pupil 6,061.81 6,102.10 5,580.94 5,230.40
Academics

Performance index (standardized, weighted) -0.31 0.17 -2.09 -2.24

Note. This table presents descriptive statistics for key variables that appear in the analysis below. Data are from the websites of

the National Center for Education Statistics, the Urban Institute, and the Ohio Department of Education. All statistics are from the
2004-05 school year—the year just prior to the enactment of the EdChoice program. Financial variables were inflated to 2019
dollars using the Bureau of Economic Analysis’s Personal Consumption Expenditures Price index. The data are limited to the 608 dis-
tricts for which we have data from 1999 to 2019. Segregation measures are weighted by grade-level enrollment. The three segrega-

tion measures (isolation, variance ratio, and dissimilarity index) were calculated according to the research literature (see Appendix C).
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Table A2. EdChoice eligibility and district enrollments

1) ) ©) ) ®) (6)

Total enrollment (logged count) -0.00526™ -0.00568™ -0.00417* -0.00480™ -0.00532™ -0.00329
(0.00133)  (0.00144) (0.00238) (0.00119) (0.00121) (0.00246)
Asian American students (logged -0.0000440 -0.00118 0.00638 0.0000830 0.000164 0.0104
count) (0.00740) (0.00708) (0.0138) (0.00637) (0.00579) (0.0114)
Black students (logged count) -0.00670™ -0.00757" -0.00209 -0.00733" -0.00633% -0.00174
(0.00216) (0.00231) (0.00518) (0.00216) (0.00302) (0.00487)
Hispanic students (logged count) 0.00445 0.00253 0.0101 0.000458 -0.00491 0.0260*
(0.00349)  (0.00458) (0.0132) (0.00411) (0.00521) (0.0154)
White students (logged count) -0.00119 -0.00127 -0.0148° -0.00118 -0.00135 -0.0122"
(0.00518)  (0.00462) (0.00713) (0.00483) (0.00438) (0.00628)
Share Asian American (percent, -0.0233 -0.0217 -0.0192 -0.0169 -0.0162 -0.0112
weighted) (0.0310) (0.0264) (0.0336) (0.0256) (0.0218) (0.0278)
Share Black (percent, weighted) -0.119* -0.125° -0.0750 -0.121* -0.128" -0.0741
(0.0617) (0.0592) (0.127) (0.0696) (0.0664) (0.125)
Share Hispanic (percent, weighted) -0.0619 -0.0779 0.00313 -0.0787 -0.0969" -0.0155
(0.0458) (0.0519) (0.0301) (0.0443) (0.0493) (0.0326)
Share White (percent, weighted) 0.178" 0.205” 0.0559 0.197" 0.232" 0.0531
(0.0616) (0.0716) (0.0714) (0.0591) (0.0684) (0.0664)
Pooled baseline (1999-2005) X X X

District time trends

All treated districts (2007-16) X X

Note. Each coefficient is from a separate regression estimating the impact of EdChoice on student enrollments. Models of the
percent share of enrollment by race are weighted by district enrollments, to capture effects on the actual distribution of students
across Ohio. The treatment variable is the percent of district students eligible for EdChoice in the district’s first year of eligibil-
ity. The basic specification (column 1) focuses on the thirty-three districts with eligible students in the first year of the program
(2007) based on eligibility counts from 2006. It employs 2005 as the baseline and 2017-19 as the years in which we observe the
outcome. Columns 2-6 build on this basic model by using 1999-2005 as the baseline, controlling for district-specific time trends,
or including all forty-seven districts exposed to EdChoice between 2007 and 2016. Standard errors clustered at the district level
appear in parentheses below the regression coefficients.

*p<0.10,"p<0.05," p<0.01," p <0001
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Table A3. EdChoice eligibility and grade-level district segregation (weighted)

1)

)

©)

)

®)

Full sample

Minority share (percent) -0.1927 -0.210" -0.142 -0.210™ -0.234" -0.159
(0.0635) (0.0737) (0.108) (0.0592) (0.0667) (0.107)
Minority isolation (exposure of mi- -0.0020% -0.00198 -0.00249 -0.00220° -0.00218 -0.00265°
nority students to minority students) 9 500958)  (0.00118) (0.00105)  (0.000818)  (0.000979) (0.00103)
Exposure of nonminority students to -0.000914 -0.00126 -0.00144 -0.00115* -0.00157 -0.00133
minority students (0.000603)  (0.000594)  (0.00268)  (0.000598)  (0.000616) (0.00247)
Variance ratio (difference between -0.00112 -0.000723 -0.00105 -0.00105 -0.000613 -0.00132
isolation and exposure above) (0.000871)  (0.000991)  (0.00293)  (0.000752)  (0.000853) (0.00269)
Dissimilarity index -0.00119  0.0000251  -0.00668" -0.00109 0.0000953 -0.00626"
(0.000754)  (0.00107) (0.00204)  (0.000666)  (0.000945) (0.00193)
Multischool grades/10-90% minority
Minority share (percent) -0.193" -0.189 -0.053%4 -0.17%" -0.153 -0.0848
(0.0647) (0.0845) (0.0794) (0.0668) (0.0922) (0.0749)
Minority isolation (exposure of mi- -0.00250* -0.00240 -0.00105 -0.00218* -0.00192 -0.00116
nority students to minority students) 99134y  (0.00189)  (0.000737)  (0.00123) (0.00178)  (0.000890)
Exposure of nonminority students to 0.0000276  -0.000497 0.00157 0.0000566 -0.000267 0.000916
minority students (0.000805)  (0.000835)  (0.00184)  (0.000830)  (0.000914) (0.00171)
Variance ratio (difference between -0.00253* -0.00191 -0.00262 -0.00224 -0.00166 -0.00207
isolation and exposure) (0.00145)  (0.00190)  (0.00179)  (0.00136) (0.00178) (0.00182)
Dissimilarity index -0.00125  -0.000536 -0.00267 -0.000929 -0.000448 -0.00156
(0.00160)  (0.00207) (0.00174) (0.00153) (0.00189) (0.00192)
Pooled baseline (1999-2005) X X X X
District time trends X
All treated districts (2007-16) X X X

Note. Each coefficient is from a separate regression estimating the impact of EdChoice on the distribution of minority students.
Unlike models estimating impacts on district enrollments, finances, and academic outcomes, the models employ grade-level
observations and include grade fixed effects. As a sensitivity check, models in the bottom panel of this table restrict the sam-

ple to those grades served by at least two schools in a district and in which the share of minority students is between 10 and

90 percent. All models are weighted by grade-level student counts, so the estimates capture the actual distribution of students
across EdChoice districts. As in all other models, the treatment variable is the percent of district students eligible for EdChoice in
the district’s first year of eligibility. The basic specification (column 1) focuses on the thirty-three districts with eligible students
in the first year of the program (2007) based on eligibility counts from 2006. It employs 2005 as the baseline and 2017-19 as the
years in which we observe the outcome. Columns 2-6 build on this basic model by using 1999-2005 as the baseline, controlling
for district-specific time trends, or including all forty-seven districts exposed to EdChoice between 2007 and 2016. Standard
errors clustered at the district level appear in parentheses below the regression coefficients.

*p<0.10," p<0.05," p<0.01,” p < 0.001
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Table A4. EdChoice eligibility and district financial outcomes

1) ) ©) “) ®) (6)

Log of total expenditures -0.00449° -0.00582™ -0.00640 -0.0044% -0.00496™ -0.00620
(0.00174) (0.00113) (0.00412) (0.00185) (0.00137) (0.00397)
Log of total expenditures per 0.000747 -0.000127 -0.00240 0.000470 0.000429 -0.00274
pupil (0.00165) (0.000982) (0.00523) (0.00175) (0.00112) (0.00502)
Log of current expenditures -0.00395" -0.00473™ -0.00211 -0.00325° -0.00380" -0.00112
(0.00139) (0.00127) (0.00239) (0.00149) (0.00141) (0.00236)
Log of current expenditures per 0.00129 0.000962 0.00189 0.00154 0.00158 0.00214
pupil (0.00112) (0.000855) (0.00153) (0.00111) (0.000986) (0.00157)
Log of local revenue -0.00105 -0.00142 0.00103 -0.000690 -0.000729 -0.00155
(0.00186) (0.00130) (0.00373) (0.00228) (0.00184) (0.00376)
Log of local revenue per pupil 0.00418° 0.00427" 0.00503 0.00410* 0.00464 0.00171
(0.00179) (0.00146) (0.00354) (0.00214) (0.00183) (0.00409)
Real property tax rate (mills) 0.0461 0.0447 0.107 0.0270 0.0239 0.0428
(0.0996) (0.0949) (0.107) (0.0803) (0.0764) (0.0820)
Log of real property values -0.000617 -0.000577 0.00111 0.0000419 0.000296 0.000358
(0.00235) (0.00216) (0.00175) (0.00226) (0.00207) (0.00228)
Referendum passage (0,1) 0.000216 -0.000710 0.00576 -0.0000450 -0.00115 0.00490
(0.00562) (0.00318) (0.00970) (0.00478) (0.00274) (0.00809)
Fiscal stress label (0,1) -0.00496 -0.000940 -0.0144 -0.00449 -0.000520 -0.0147
(0.00382) (0.00132) (0.0117) (0.00323) (0.00124) (0.0100)
Pooled baseline (1999-2005) X X X X
District time trends X
All treated districts (2007-16) X X X

Note. Each coefficient is from a separate regression estimating the impact of EdChoice on school district finances—including
expenditures, revenues, property tax rates, property values, the probability a district proposes and passes a referendum, and the
probability that a district receives a fiscal stress label from the state due to projected deficits (watch or emergency). The spend-
ing and revenue data are from the National Center for Education Statistics’ website; the tax data are from the Ohio Department
of Taxation website; and the referendum data are from Cook, Lavertu, and Miller (2022). The treatment variable is the percent
of district students eligible for EdChoice in the district’s first year of eligibility. The basic specification (column 1) focuses on
the thirty-three districts with eligible students in the first year of the program (2007) based on eligibility counts from 2006. It
employs 2005 as the baseline and 2017-2019 as the years in which we observe the outcome. Columns 2-6 build on this basic
model by using 1999-2005 as the baseline, controlling for district-specific time trends, or including all forty-seven districts
exposed to EdChoice between 2007 and 2016. Standard errors clustered at the district level appear in parentheses below the
regression coefficients.

*p<0.10, p<0.05," p<0.01,” p < 0.001
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Table A5. EdChoice eligibility and district academic outcomes (weighted)

1) ) ©) “) ®) (6)

Performance index (district stan- 0.0137" 0.00857 0.0267 0.0174™ 0.0117 0.0352°
dard deviation, weighted) (0.00424)  (0.00536) (0.0180) (0.00459) (0.00555) (0.0171)
Pooled baseline (1999-2005) X X X

District time trends

All treated districts (2007-16) X X

Note. Each coefficient is from a separate regression estimating the impact of EdChoice on districts’ performance index, which we
standardized by year to have a mean of zero and standard deviation equal to one. All models are weighted by district enrollments,
to capture effects on the actual distribution of student achievement across Ohio students. The treatment variable is the percent
of district students eligible for EdChoice in the district’s first year of eligibility. The basic specification (column 1) focuses on the
thirty-three districts with eligible students in the first year of the program (2007) based on eligibility counts from 2006. It em-
ploys 2005 as the baseline and 2017-19 as the years in which we observe the outcome. Columns 2-6 build on this basic model
by using 1999-2005 as the baseline, controlling for district-specific time trends, or including all forty-seven districts exposed

to EdChoice between 2007 and 2016. Standard errors clustered at the district level appear in parentheses below the regression
coefficients.

*p<0.10,"p<0.05," p<0.01," p < 0.001
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Figure A1. Naive comparisons of EdChoice and non-EdChoice districts
a. Total enrollment (logged student count)
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Note. The graphs focus on the thirty-three districts first exposed to EdChoice during the program’s first year (2007) and districts
without an EdChoice eligible building between 2006 and 2019. The graphs plot the differences in outcomes between EdChoice
and non-EdCoice districts in the six years leading up to the policy’s enactment in June 2005 (event year zero in the figures) and
years after the policy’s enactment. The final coefficient (for event year “>7”) pools the estimate for years eight through fourteen
(2013-19 for this sample of districts). The bars represent 90 percent confidence intervals based on standard errors clustered at
the district level. Note that Ohio’s use of the community option for FRL began in 2013 (i.e., event years eight and beyond).
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Figure A2. Event study plots for district enrollments, pre- and postenactment of EdChoice

a. District enrollment (logged count) b. Asian students (logged count)
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Note. The graphs focus on the thirty-three districts first exposed to EdChoice during the program’s first year (2007). The graphs
plot the relationship between the percentage of district students in EdChoice-eligible buildings (based on 2006 choice lists) and
student counts in the six years leading up to the policy’s enactment in June 2005 (event year zero in the figures) and years after
the policy’s enactment. The final coefficient (for event year “> 7”) pools the estimate for years eight through fourteen (2013-19
for this sample of districts). The bars represent 90 percent confidence intervals based on standard errors clustered at the district
level. Note that Ohio’s use of the community option for FRL began in 2013 (i.e., event years eight and beyond).
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Figure A3. Event study plots for district segregation, pre- and postenactment of EdChoice

a. Share of minority students (percent)
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Note. The graphs focus on the thirty-three districts first exposed to EdChoice during the program’s first year (2007). The graphs
plot the relationship between the percentage of district students in EdChoice-eligible buildings (based on 2006 choice lists)

and student segregation in the six years leading up to the policy’s enactment in June 2005 (event year zero in the figures) and
years after the policy’s enactment. The final coefficient (for event year “> 7”) pools the estimate for years eight through fourteen
(2013-19 for this sample of districts). ALl models are weighted by grade-level student enrollment. The bars represent 90 percent
confidence intervals based on standard errors clustered at the district level. Note that Ohio’s use of the community option for FRL

began in 2013 (i.e., event years eight and beyond).
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Figure A4. Event study plots for district finances, pre- and postenactment of EdChoice

a. Total expenditures (logged) b. Total expenditures per pupil (Logged)
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Note. The graphs focus on the thirty-three districts first exposed to EdChoice during the program’s first year (2007). The graphs
plot the relationship between the percentage of district students in EdChoice-eligible buildings (based on 2006 choice lists) and
district finances in the six years leading up to the policy’s enactment in June 2005 (event year zero in the figures) and years after
the policy’s enactment. The final coefficient (for event year “> 7”) pools the estimate for years eight through fourteen (2013-19
for this sample of districts). The bars represent 90 percent confidence intervals based on standard errors clustered at the district
level. Note that Ohio’s use of the community option for FRL began in 2013 (i.e., event years eight and beyond).
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Figure A5. Event study plots for district performance index, pre- and post-enactment of EdChoice
Performance index (standardized by year)
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Note. The graph focuses on the thirty-three districts first exposed to EdChoice during the program’s first year (2007). It plots the
relationship between the percentage of district students in EdChoice-eligible buildings (based on 2006 choice lists) and Ohio’s
district performance index in the four years leading up to the policy’s enactment in June 2005 (event year zero in the figures) and
years after the policy’s enactment. The final coefficient (for event year “> 7”) pools the estimate for years eight through fourteen
(2013-19 for this sample of districts). The bars represent 90 percent confidence intervals based on standard errors clustered at
the district level. Note that Ohio’s use of the community option for FRL began in 2013 (i.e., event years eight and beyond).
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Appendix B: Analysis of income-based EdChoice

The Ohio General Assembly enacted the income-based EdChoice expansion program in 2013. Beginning during
the 2013-14 school year, scholarships were available to students whose families had incomes at or below 200
percent of the federal poverty line and who were not in schools served by the performance-based EdChoice
program. The program phased in such that Kindergarten students were eligible for the 2013-14 school year,
first graders were eligible in 2014-15, second graders were eligible in 2015-16,and so on. During our period
of study, students whose family incomes rose above the 200 percent threshold (but no more than 400 percent)
could continue in the program, but scholarship amounts were reduced depending on how far above the
threshold family income increased.

Our empirical strategy parallels the strategy for the performance-based EdChoice program. It first involves
determining districts’ exposure to the policy by calculating the percent of district students who qualified for
the scholarship just prior to the program’s start. As we discuss in the body of the report, we use as a proxy

the percent of district students who qualified for FRL during the 2011-12 school year, which was based

that year on whether a household was at or below 185 percent of the federal poverty threshold. Doing so
should approximate the relative exposure of school districts to the income-based EdChoice program for every
subsequent year (even as the eligible grades expanded). Thus, our empirical strategy is to compare changes in
outcomes—between 2012-13 and 2018-19—between districts with higher and lower rates of preprogram FRL
eligibility.

Unfortunately, unlike the analysis of the performance-based EdChoice program, this design does not yield
plausibly causal estimates of the program’s impact. As Figure B1 below illustrates, districts with higher (as
opposed to lower) FRL rates in 2011-12 were experiencing relative declines in enrollments, isolation of
minority students, and total expenditures, as well as relative increases in student achievement. Additionally,
unlike Figlio and Hart’s 2014 (and 2022) study of Florida’s income-based tax credit scholarship program, we find
differential trends between districts that had high and low levels of private school competition, as measured

by the density, diversity, and distance of private schools from the average district school in years prior to the
program. Finally, even a triple-difference design in which one compares the impact of FRL eligibility between
districts facing high and low levels of private school competition yields differential preprogram trends.

The differential preprogram trends between districts with higher and lower baseline poverty rates (our proxy
for program eligibility) raise serious questions about the likelihood that differences in postprogram trends are
attributable to the program. Thus, for this analysis of income-based EdChoice, we do not consider the estimates
to credibly capture the program’s causal impact. It is also particularly important to compare the sensitivity of
estimates between models that do and do not control for district-specific, preprogram trends in outcomes of
interest.

The results tables below are based on the general statistical models we describe for the performance-based
EdChoice program (Appendix A). In this case, however, the Eligible variable is the percent of district students
eligible for FRL in 2012; the baseline year is 2012-13 and the pooled baseline is 2006-07 through 2012-

13; the outcome year is 2018-19 instead of 2016-17 through 2018-19 (because income-based program
participation was still expanding quickly in 2016-17); and the two analytic samples are all districts except
Cleveland (columns 1-3) and our preferred sample of the 562 districts that did not have schools eligible for
performance-based EdChoice between 2006-07 and 2018-19 (columns 4-6). Once again, we begin with a table
of descriptive statistics (Table B1), present our main estimates (tables B2-B5),and present a figure illustrating
significant differences in preprogram trends even when using our preferred measure of program exposure.
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Table B1. District characteristics for income-based EdChoice analysis (2012)

All districts Districts that did not participate in EdChoice
All districts High Low exposure to
exposure to income-based
income-based EdChoice
EdChoice
District count 609 562 259 303
Student count 2,669.70 2,337.32 2,075.46 2,561.15
Percent of students eligible for original EdChoice 2.28 0 0 0
(first year of program in district)
Number of private schools within five miles of 4.68 4.07 3.44 461
average district school
Percent of grades served by multiple schools 22.38 19.60 19.87 19.36
Student characteristics
Asian students (percent) 1.02 1.04 0.52 1.49
Black students (percent) 5.84 3.33 3.98 2.78
Hispanic students (percent) 2.65 241 2.69 2.17
White students (percent) 87.07 90.08 89.30 90.76
Non-Asian/White students (percent) 11.91 8.87 10.17 776
FRL (percent) 40.81 38.50 53.00 26.12
Segregation measures (weighted)
Minority share (proportion) 0.18 0.10 0.15 0.07
Minority isolation (minority exposure to 0.20 0.12 0.16 0.09
minority)
Variance ratio (relative minority exposure) 0.05 0.02 0.03 0.01
Dissimilarity index (minority imbalance) 0.15 0.11 0.12 0.10
FRL segregation measures (weighted)
FRL share (proportion) 0.43 0.37 0.55 0.24
Isolation (FRL exposure to FRL) 0.45 0.38 0.56 0.26
Variance ratio (relative FRL exposure) 0.06 0.03 0.05 0.02
Dissimilarity index (FRL imbalance) 0.13 0.09 0.10 0.08
Finances (2019 dollars)
Total expenditures (millions) 34.50 28.68 25.56 31.35
Total expenditures per pupil 12,455.14 12,263.56 12,027.91 12,464.99
Operational expenditures per pupil 10,961.95 10,820.19 10,656.18 10,960.39
Local revenue per pupil 6,433.23 6,497.91 5,409.58 7428.21
Academics
Performance index (standardized, weighted) -0.28 0.20 -0.54 0.72
Value-added (standardized, weighted) 0.36 0.50 0.39 0.58

Note. This table presents descriptive statistics for key variables that appear in the analysis below. Data are from the websites of
the National Center for Education Statistics, the Urban Institute, and the Ohio Department of Education. All statistics are from the
2012 school year—the year just prior to the enactment of the income-based EdChoice program. Financial variables were inflated
to 2019 dollars using the Bureau of Economic Analysis’s Personal Consumption Expenditures Price index. The data are limited

to districts for which we have data from 1999 to 2019. Segregation measures are weighted by grade-level enrollment. The three
segregation measures (isolation, variance ratio, and dissimilarity index) were calculated according to the research literature (see
Appendix C).
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Table B2. Income-based EdChoice eligibility and district enrollments

1) ) ©) ) ®) O

Total enrollment (logged count) -0.00115™ -0.00185™ 0.000561 -0.00144™ -0.00206™ 0.000231
(0.000300)  (0.000298) (0.000353) (0.000323) (0.000319) (0.000404)

Asian American students (logged -0.00450° -0.00856™ 0.00429* -0.00509 -0.00881™ 0.00346
count) (0.00187) (0.00147) (0.00234) (0.00223) (0.00171) (0.00291)
Black students (logged count) -0.0040% -0.00517™ -0.0000744 -0.0050% -0.00519™ -0.00226

(0.00163) (0.00114) (0.00217) (0.00210) (0.00142) (0.00280)
Hispanic students (logged count) -0.00259* -0.00246 -0.00249 -0.00302* -0.00167 -0.00473

(0.00141) (0.00117) (0.00256) (0.00166) (0.00138) (0.00319)
White students (logged count) -0.00204™ -0.00305™ 0.000384 -0.00158™ -0.00229™ 0.000358

(0.000398)  (0.000414)  (0.000427)  (0.000382)  (0.000358)  (0.000433)

Share Asian American (percent, -0.0160 -0.0229 0.000267 -0.0273* -0.0383" -0.00429

weighted) (0.0116) (0.0114) (0.00458) (0.0143) (0.0142) (0.00492)

Share Black (percent, weighted) -0.0186 -0.0406 0.0181" -0.0168 -0.0273 0.00175
(0.0147) (0.0164) (0.00947) (0.0151) (0.0182) (0.00602)

Share Hispanic (percent, weighted) 0.0225° 0.0362™ 0.00320 0.00280 0.0120* -0.0116*
(0.00940) (0.00851) (0.00798) (0.00592) (0.00687) (0.00592)

Share White (percent, weighted) 0.00252 0.0120 -0.00939 0.0414 0.0526" 0.025%
(0.0198) (0.0192) (0.0145) (0.0196) (0.0199) (0.0101)

Pooled baseline (2007-13) X X X

District time trends X

Omits EdChoice districts X X

Note. Each coefficient is from a separate regression estimating the relationship between exposure to income-based EdChoice and
student enrollments. Models of the percent share of enrollment by race are weighted by district enrollments, to capture effects
on the actual distribution of students across Ohio. The treatment variable is the percent of district students who qualify for FRL
during the 2012 school year. The basic specification (column 1) includes all 609 districts, with eligible students in the first year
of the program (2014) based on eligibility counts from 2012. It employs 2013 as the baseline and 2019 as the year in which we
observe the outcome. Columns 2-6 vary this basic model by using 2007-13 as the baseline, controlling for district-specific time
trends or limiting the analysis to the 562 districts not exposed to the original EdChoice program. Standard errors clustered at the
district level appear in parentheses below the regression coefficients.

*p<0.10,"p<0.05," p< 0.01," p < 0.001
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Table B3. Income-based EdChoice eligibility and district segregation (weighted)
1) @) (3) (4) () (6)

Full sample

Minority share (percent) 0.00260 -0.00755 0.0218 -0.0120 -0.0158 -0.00543
(0.00971) (0.0148) (0.0110) (0.0106) (0.0147) (0.00722)

Minority isolation (exposure of -0.000142 -0.000371° 0.000238 -0.000141 -0.000305* 0.0000840

";'”Zjo“tty)smde”ts to minority (0.000121) (0.000172)  (0.000109)  (0.000127)  (0.000178)  (0.000140)

stuaents

Exposure of nonminority 0.000264"  0.000352  0.0000930  0.0000328 0.000168 -0.000232

students to minority students (0.0000889)  (0.000100)  (0.000199)  (0.0000720)  (0.000135)  (0.000144)

Variance ratio (difference be- -0.000405"  -0.000723"  0.000145 -0.000174 -0.000473* 0.000316"
tween isolation and exposure) (0.000146) (0.000170)  (0.000195)  (0.000142) (0.000260) (0.000161)

Dissimilarity index -0.000396"  -0.000698"  0.0000753  -0.000147  -0.000499°  0.000410°
(0.000140)  (0.000150)  (0.000232)  (0.000179)  (0.000234)  (0.000186)

Multischool grades/10-90% minority

Minority share (percent) -0.0512" -0.0918™ 0.00732 -0.0631° -0.0968" -0.0277
(0.0183) (0.0246) (0.0215) (0.0251) (0.0318) (0.0135)
Minority isolation (exposure of -0.000841™ -0.00141™ 0.0000645 -0.000718™ -0.00127™ 0.0000259
";'”:jo“tty)“”de”ts to minority (0.000186) (0.000250)  (0.000209)  (0.000272)  (0.000298)  (0.000274)
stuaents
Exposure of nonminority stu- 0.0000764 -0.0000227 -0.0000644 -0.0000859 0.0000776 -0.000801™
dents to minority students (0.000154) (0.000172)  (0.000384)  (0.000131)  (0.000137)  (0.000176)
Variance ratio (difference be- -0.000917  -0.00138™  0.000129  -0.000632"  -0.00135"  0.000827"

tween isolation and exposure)  (n000184)  (0.000185)  (0.000339)  (0.000201)  (0.000242)  (0.000175)

Dissimilarity index -0.000736™  -0.00123" 00000911  -0.000564  -0.00125"  0.000583'
(0.000181)  (0.000178)  (0.000398)  (0.000245)  (0.000204)  (0.000314)

Pooled baseline (2007-13) X X X X
District time trends X
Omits EdChoice districts X X X

Note. Each coefficient is from a separate regression estimating the relationship between exposure to income-based EdChoice and
the distribution of minority students. Unlike models estimating impacts on district enrollments, finances, and academic outcomes,
the models employ grade-level observations and include grade fixed effects. As a sensitivity check, models in the bottom panel
of this table restrict the sample to those grades served by at least two schools in a district and in which the share of minority
students is between 10 and 90 percent. ALl models are weighted by grade-level student counts, so the estimates capture the
actual distribution of students across Ohio districts. As in all other models, the treatment variable is the percent of district stu-
dents who qualify for FRL during the 2012 school year. The basic specification (column 1) includes all 609 districts, with eligible
students in the first year of the program (2014) based on eligibility counts from 2012. It employs 2013 as the baseline and 2019
as the year in which we observe the outcome. Columns 2-6 vary this basic model by using 2007-13 as the baseline, controlling
for district-specific time trends or limiting the analysis to the 562 districts not exposed to the original EdChoice. Standard errors
clustered at the district level appear in parentheses below the regression coefficients.

*p<0.10," p<0.05," p<0.01,” p < 0.001
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Table B4. Impact of income-based EdChoice eligibility on district financial outcomes

1) ) ©) “) ®) (6)

Log of total expenditures -0.00129 -0.00209™ 0.00172 -0.00157 -0.00189" 0.000897
(0.000808) (0.000490) (0.00134) (0.00103) (0.000599) (0.00164)

Log of total expenditures per -0.000208 -0.000262 0.00110 -0.000213 0.000130 0.000595
pupil (0.000781) (0.000479) (0.00124) (0.000992) (0.000588) (0.00150)
Log of current expenditures -0.000431 -0.00121™ 0.00144™ -0.000513 -0.00117™ 0.00104

(0.000303)  (0.000249)  (0.000371)  (0.000325)  (0.000271)  (0.000408)

Log of current expenditures per 0.000717 0.000662" 0.000868" 0.000920" 0.000893™ 0.000793*
pupil (0.000277) (0.000218) (0.000355) (0.000330) (0.000258) (0.000408)
Log of local revenue -0.000401 -0.00164™ 0.00280™ 0.0000244 -0.000746 0.00248"

(0.000558)  (0.000439)  (0.000626)  (0.000721)  (0.000525)  (0.000790)

Log of local revenue per pupil 0.000746 0.000236 0.00226™ 0.00146* 0.00133%" 0.00226"
(0.000611) (0.000499) (0.000655) (0.000760) (0.000582) (0.000788)

Real property tax rate (mills) 0.0216 0.0185 0.0392° 0.0165* -0.0126 0.0713™
(0.0109) (0.0120) (0.0167) (0.00989) (0.0114) (0.0173)
Log of real property values -0.00135"  -0.00217"  0.000338  -0.000575 -0.000735 0.000109

(0.000524)  (0.000539)  (0.000458)  (0.000618)  (0.000596)  (0.000584)

Referendum passage (0,1) -0.00217 -0.00156" -0.00296 -0.000712 -0.000656 -0.00159
(0.00181) (0.000943) (0.00189) (0.00200) (0.00108) (0.00205)
Fiscal stress label (0,1) -0.000332 -0.00138" 0.00193* -0.000254 -0.000647° 0.00110

(0.000423) (0.000425) (0.000988) (0.000422) (0.000290) (0.00103)

Pooled baseline (2007-13) X X X
District time trends X X
Omits EdChoice districts X X

Note. Each coefficient is from a separate regression estimating the relationship between exposure to income-based EdChoice and
school district finances—including expenditures, revenues, property tax rates, property values, the probability a district proposes
and passes a referendum, and the probability that a district receives a fiscal stress label from the state due to projected deficits
(watch or emergency). The spending and revenue data are from the National Center for Education Statistics’ website; the tax
data are from the Ohio Department of Taxation website; and the referendum data are from Cook, Lavertu, and Miller (2022). The
treatment variable is the percent of district students who qualify for FRL during the 2012 school year. The basic specification
(column 1) includes all 609 districts, with eligible students in the first year of the program (2014) based on eligibility counts
from 2012. It employs 2013 as the baseline and 2019 as the year in which we observe the outcome. Columns 2-6 vary this basic
model by using 2007-13 as the baseline, controlling for district-specific time trends or limiting the analysis to the 562 districts
not exposed to the original EdChoice program. Standard errors clustered at the district level appear in parentheses below the
regression coefficients.

*p<0.10," p<0.05," p<0.01,” p < 0.001
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Table B5. Impact of income-based EdChoice eligibility on district academic outcomes (weighted)

1)

)

©)

“)

®)

(6)

Performance index (dist. SDs., 0.00463 0.00451° 0.00603 0.00329 0.00417 0.00280
weighted) (0.00318) (0.00203) (0.00466) (0.00589) (0.00357) (0.00795)
Value-added (student SDs., -0.00136 0.00216 -0.00752 -0.00144 0.00109 -0.0105
weighted) (0.00521) (0.00341) (0.00721) (0.00561) (0.00334) (0.00682)
Pooled baseline (2007-13) X X

District time trends X X
Omits EdChoice districts X X

Note. Each coefficient is from a separate regression estimating the relationship between exposure to income-based EdChoice and

student achievement. The performance index is standardized at the district level, and the one-year value-added gains are stan-

dardized at the student level. Models are weighted by district enrollments, to capture effects on the actual distribution of student

achievement across Ohio public schools. The treatment variable is the percent of district students who qualify for FRL during
the 2012 school year. The basic specification (column 1) includes all 609 districts, with eligible students in the first year of the

program (2014) based on eligibility counts from 2012. It employs 2013 as the baseline and 2019 as the year in which we observe
the outcome. Columns 2-6 vary this basic model by using 2007-13 as the baseline, controlling for district-specific time trends or

limiting the analysis to the 562 districts not exposed to the original EdChoice program. Standard errors clustered at the district
level appear in parentheses below the regression coefficients.

*p<0.10," p<0.05," p<0.01,” p < 0.001
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Figure B1. Select event study plots for income-based EdChoice to illustrate differential trends
a. Total enrollment (logged student count) b. URM share of enrollment (percent, weighted)
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Note. The graphs plot the differences in outcomes between districts with higher and lower shares of students eligible for
EdChoice-Expansion, in the six years leading up to the policy’s enactment in 2013 (event year zero in the figures) and in the six
years after the policy’s enactment (year six is 2019). The bars represent 90 percent confidence intervals based on standard errors
clustered at the district level. Shares of eligible students are approximated based on students’ FRL eligibility from 2012. Note

that Ohio’s use of the community option for FRL began in 2013.
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Appendix C: Measuring segregation across traditional public schools

Table C1 describes the measures of segregation we employ, including the formulas we used for the
calculations. The formulas describe how to calculate segregation for a given district, using the count of
minority and nonminority students in the district (d subscript) or in a given school building in that district
(s subscript). For the three measures that use school-level racial/ethnic composition (isolation, variance
ratio, and dissimilarity index), the formulas involve making a calculation for each school in a district and
then summing those school-level calculations for each district.

The variance ratio and dissimilarity index are measures of relative segregation, as they compare
segregation experienced by minority and nonminority students across district schools. As Figure C1
illustrates, they yield similar effect sizes (between 9 and 17 percent) as minority share and isolation, but
the results do not reach conventional levels of statistical significance. Nonetheless, that these different
measures yield comparable results increases our confidence in the main estimates in the body of

the report.

Table C1. Calculating the four measures of district-level racial segregation

Segregation . Calculations using school (s) and 2004705
Description A baseline
measure district (d) enrollment counts
value
Share of minority students in a district.

Minority Specifically, it is the share of district )
students who identify as Black, Miny 0.49

share . . . - Min. + Mi
Hispanic, or American Indian or (Miny + nonMin,)

Alaskan Native.
Minority students’ exposure to other

Minority minority students within a school district.

. . Specifically, it is the share of minority Ming Ming 0.57

isolation . N X - -
students in the average minority Min, (Ming + nonMiny)
student’s school.

Difference between minority and nonmi- )
nority students’ exposure to z Min, « Ming
minority students. Specifically, it is the - Min, (Ming + nonMing)

Variance ratio share of minority students in the 019
average minority student’s school _ z nonMing ’
minus the share of minority students nonMiny
in the average nonminority student’s s Mi
school. _ Ins _

(Ming+ nonMin)
Evenness of minority share across dis-
trict schools. May be interpreted as the
T share of minority students who would . ;

Dissimilarity . 1 Ming nonMin

index need to move from one district school > Vins " honMin, 0.36
to another so that each school in the s Ny d
district has the same share of minority
students.

Note. The table provides a description of the district-level segregation measures used in the analysis, along with the average
value of each measure during the baseline year. These average values are weighted by district enrollment counts. The analysis
employs the above measures for each district-by-grade combination, which involves using school-by-grade data. Thus, in fact, the
calculations above are done for each district-grade combination. We suppress references to grades for simplicity.
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Figure C1. Impact of performance-based EdChoice on segregation
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Note. The figure presents the estimated impact of performance-based EdChoice on the average district exposed to the program
between 2004-05 and 2018-19. Specifically, it presents the estimated impact on segregation as a percent of the baseline value
of that segregation measure in 2004-05 (see Table C1). The measures of segregation are the share of district students who
identify with a minority racial or ethnic group (Black, Hispanic, or Native American), the isolation of minority students in particular
schools, and two measures of the relative segregation of minority students (the variance ratio and the dissimilarity index). Bars
below zero indicate that the program reduced segregation. Solid bars indicate that the estimates are statistically significant at
the 10 percent level for a two-tailed test.
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Appendix D: Trends in EdChoice districts

Figure D1.Trends in the forty-seven districts eligible for performance-based EdChoice
a. District enrollment (count)
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b. Minority share of district enrollment (percent)

50
40 3863 45.41
30 - 3562
20
10
0
9 O DN A D X H b A DO O DA M XS oA LD O
P P LT PO VNN PN
N7 AT AT AT AT AT AT AR AR AR AT AR AR AT AR AR AR AR AR AT AR
c. Expenditures per pupil (2019 dollars)
$20,000
$15,000 — —_—— — 310,347
tr_______,—-—" $14,363
$10,000 Toeat
$5,000
$_
9 O DD DX G O A DO O N DD XS LA DO
' O O " QO " QO 7 ' " Q" &N N N N N N NN D
N AR A AT AR AT AR AR AR AR AT ART AR ART AR ADT ART AR ART AR AD

The Ohio EdChoice Program’s Impact on School District Enrollments, Finances, and Academics

51



d. Performance index (difference from Ohio average in standard deviation units)
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Note. The figure illustrates trends in enrollments, the minority share of district enrollments (Black, Hispanic, or Native American),
expenditures per pupil in 2019 dollars, and performance index standardized by year. Our measure of minority isolation tracks the
minority share measure but ranges from forty in 1999 to forty-seven in 2019. Labeled values are for 1999, 2006, and 2019 for
Figures D1a-D1c and for 2001, 2006, and 2019 for Figure D1d, as we lack performance-index measures for 1999 and 2000.
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