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Abstract

It is a principal interest of the state to provide a quality public education to all students
within its jurisdiction, as education at the K-12 level is essential for access to social mobil-
ity and other opportunities in adulthood. Significant disparities in the public education
system, however, have existed and continue to persist across income lines. A major ques-
tion in education legislation, then, is whether or not increasing funding to underprivileged
schools will enhance students’ academic and economic outcomes. This paper investigates
post-2011 school finance reforms, implemented at the state level, to determine if they have
any substantive effect on student outcomes and to examine their impact on the redistribu-
tion of K-12 public education funding. Through event study analyses, no significant effect
on standardized test scores, graduation rates, or teen birth rates is found of school finance
reforms in the period from 2011-2022. Redistribution, which would increase low-income
school budgets relative to their non-low-income peers, is also unfounded. Substitution ef-
fects, where low-income local governments reallocate local funds toward other endeavors
after receiving increased state funding for education, are found in both event study analyses
and in public school budget reports from several counties, and provide an explanation for
this lack of redistribution and the stagnation of student achievement.
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History will judge us by the difference we make in the

everyday lives of children.

- NelsonMandela

1
Introduction

Public schools in the United States vary drastically in quality and funding. These

two characteristics are positively correlated both with each other and with the wealth of

the district the school is in: wealthier counties are home to better-funded public schools,

which have more educational resources and report higher levels of student achievement
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than their counterparts in poorer counties.44 The funding variation across these schools

can be attributed to the decentralized nature of public education administration in the

country.36 Public schools are primarily financed by local property taxes and state income

taxes, so it is inevitable that schools in more affluent areas have more funding, especially at

the local level. State governments thus have an interest in providing greater uniformity to

the public education system, generally through redistributive funding methods at the state

level, which can counteract the uneven apportionment of local funds.8

The question of whether increased funding and improved student outcomes actually

have a causal relationship has been a point of contention ever since financial redistribution

for public schools was first introduced to state legislatures.19 James Coleman et al.’s 1966

study, which claimed that increasing public school budgets had no effect on student out-

comes,12 is still one of the most famous examinations of the relationship between money

and education, although it has been criticized for using purely observational mechanisms

to draw conclusions on casuality.18 More recent studies on school finance reforms in pub-

lic schools serving kindergarten through twelfth grade (K-12), which utilize causal designs,

have found the opposite of Coleman’s claims. Both Kirabo Jackson et al. and Julien LaFor-

tune et al. published papers within the last decade that used event study models to con-

clude that school finance reforms, defined as state-mandated redistributive efforts intended

to weaken the relationship between school spending and local district wealth, can positively

impact student outcomes.22, 23

In their 2016 paper, Jackson et al. followed a nationally-representative cohort of students

born between 1955 and 1985, some of which lived in states that underwent school finance

reforms in between 1971 and 2000, until the year 2011. Their study reported that height-
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ened per-pupil spending in K-12 public schools led to slight increases in the years of educa-

tion completed and in adult wages, with more pronounced effects for low-income children.

School finance reforms were also found to be related to improvements in school quality,

including lower student-to-teacher ratios, higher teacher salaries, and longer school years.22

LaFortune et al. published a similar study in 2018, which examined the impact of school

finance reforms from 1990 to 2011 on low-income school spending and student achieve-

ment, and found that these reforms have sustained increases in spending in low-income

school districts. Using student test score data from the National Assessment of Educa-

tional Progress, LaFortune also reported that reforms, through those sustained spending

increases, also result in higher test scores from low-income students.23

This paper starts by examining the efficacy of post-2011 school finance reforms on fund-

ing redistribution and student outcomes in the United States, with the goal of answering

two questions:

1. How do post-2011 state-level school finance reforms, which redistribute money

from wealthier counties to poorer counties, affect student outcomes within those

counties?

2. Has the impact of money in K-12 public education changed in the past decade?

It also provides evidence of a new finding: a substitution effect, in which low-income local

governments use increased state funds to replace local dollars in school budgets, and then

reallocate these local funds to other public endeavors.

To summarize, through event study analyses that use school finance reforms as exoge-

nous interventions, I find that post-2011 school finance reforms have had no significant
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effect on a variety of student outcomes, including standardized test scores, graduation rates,

and teen pregnancy rates. Examining annual data on per-pupil expenditure, which is the

amount of spending in a school district divided by the number of individuals enrolled in

that school district, it is also apparent that post-2011 school finance reforms have not en-

acted substantive redistribution across counties within a state: per-pupil expenditure has

not increased in low-income counties relative to high-income counties following the pas-

sage of a school finance reform. I also find, through both an event study model and in pub-

lic school budget reports, that there are sustained decreases in lower-income local govern-

ments’ contributions to public school expenditure after a school finance reform is enacted

at the state level. This provides evidence of what I refer to as a substitution effect: poor dis-

tricts choose to reallocate their own budgets away from public education after they receive

more money from the state for education. The lackluster impact of post-2011 school fi-

nance reforms, then, may not be a failure of redistribution per se, but rather a consequence

of the free choice of local governments to reallocate their own budgets after receiving more

funding from the state.
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2
Background

2.1 Historical Background

To evaluate the efficacy of redistributive efforts in school funding, is important to under-

stand how the United States public education system is structured. Most public K-12

institutions in the country are governed at the local level by school districts, which are

quasi-municipal administrative units that generally serve a single city or county within
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a state. School districts typically consist of both primary and secondary schools, divided

by grade level into elementary, middle, and high schools.25 While school districts have a

wide range of executive power over the schools in their administration, it is the state-level

legislature that holds responsibility for regulating these districts and setting standards for

student achievement.5 The federal government is markedly less involved in public educa-

tion, and focuses on broader supervisory topics, such as research dissemination and anti-

discrimination policies. The federal financial contribution to public K-12 schools is also

the smallest—around 8-11% of total funds for any particular school district come from the

federal government, while the other approximately 90% of funding comes about evenly

from local and state tax dollars.43 It is apparent, then, that the burden of public school

quality control belongs largely to the state, since the American system is too decentralized

for federal intervention, and local tax dollars cannot be significantly manipulated, given

their dependence on the community economy and income distribution.

Although the state has responsibility in educational redress, and there is high correlation

between student academic performance and per-capita income across regions, efforts to

redistribute state-level educational funding from high- to low-income districts have histori-

cally been met with opposition. This resistance is grounded in a belief that “money doesn’t

matter,” as stated in and popularized by the 1966 study Equality of Educational Oppor-

tunity, from James Coleman et al. Despite Coleman’s findings and the resulting backlash

toward redistribution, the 1970s were a period sometimes referred to as the “Equity Era,”

in which plaintiffs across the country sued state governments with the goal of equalizing

funding across school districts within their respective states. The plaintiffs argued that, on

the basis of equity, and so that all students could have equal opportunity for success in pub-
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lic schools, the state was responsible for redistributing spending per pupil between school

districts, which naturally differed because the money was sourced from local property taxes

that varied across these districts.14 By the end of the 1980s, however, these equity cases had

proven to be largely unsuccessful at passing substantive school finance reforms.23

In 1989, Kentucky’sRose v. Council for Better Education, Inc. case marked a new pe-

riod in school finance litigation, dubbed the “Adequacy Era.”23 TheRose case challenged

the constitutionality of Kentucky’s school financing formulas on the basis of adequacy,

and argued that the state must provide sufficient enough funding for students realistically

to attain the state minimum thresholds on a variety of academic and non-academic out-

comes. This argument resulted in a successful ruling for school finance reforms within

the state, and, from 1990 onward, multiple cases using an adequacy basis to argue against

the constitutionality of state funding schemes followed, enacting progressive changes to

K-12 education funding formulas across several states in the country. Research studies

on the Adequacy Era school finance reforms, such as C. Kirabo Jackson’s “The Effects of

School Spending on Education and Economic Outcomes: Evidence from School Finance

Reforms” and Julien LaFortune’s “School Finance Reform and the Distribution of Stu-

dent Achievement,” have found that, at least until 2011, redistribution did aid student

outcomes, both in overall effects and in the disparity of performance on income lines.22, 23

However, the post-2011 public school funding story is still bleak: by any school finance

metric—adequacy, equity, sufficiency, effort, and so on—it is questionable whether a qual-

ity education is being provided equitably to all K-12 students in the country. School dis-

tricts in general, and especially those in high-poverty areas, are not spending enough to

achieve national average test scores, one of the most notable and established benchmarks
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for assessing adequacy in education finance.6

Several factors could be responsible for the continued gap in learning outcomes . The

early 2010s were characterized by a weakened economy, left reeling after the Great Re-

cession just a few years prior.16 Inadequacies and inequities in school finance tend to be

magnified in times of economic downturn, and, after funding as a whole plummeted when

states disinvested during the recession, it was not until 2015 that school revenue levels re-

turned to the pre-recession norm; for high-poverty districts, a similar rebound took a year

longer.6 It could even be the case that the states with the most drastic cross-district educa-

tional inequities are coincidentally the states that have seen the least amount of substantive

finance reform: those who need redistribution the most are not getting it. The proportion

of state funding that each school district utilizes may also vary greatly within and between

states, and perhaps state dollar reliance in low- and high-poverty districts is so different

that it diminishes the redistributive effect of a finance reform at the state level. Breaking

from previous studies, I suggest a substitution effect, the phenomenon of low-income lo-

cal governments moving their own funds away from public education and toward other

projects after receiving increased education funding from the state, as the explanation for

why academic outcomes have stagnated or worsened in the past decade, even after the onset

of further school finance reforms.

2.2 Literature Review

The relationship between increased education expenditure at the K-12 level and student

outcomes is perhaps most famously described in James Coleman et al.’s 1966 study, Equal-

ity of Educational Opportunity. Commissioned by the United States Department of Health,
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Education, andWelfare to assess the severity of funding-based performance disparities in K-

12 public schools, Coleman wrote, “It is known that socioeconomic factors bear a strong

relation to academic achievement. When these factors are statistically controlled, however,

it appears that differences between schools account for only a small fraction of differences

in pupil achievement.”12 Decades later, Coleman’s bold conclusion that “money doesn’t

matter” is still used as the foundation for arguments against providing more equal spending

in schools.39 However, Coleman and his colleagues analyzed a cross-section of school dis-

tricts at a singular point in time and concluded that there was an insignificant relationship

between school spending and student outcomes. Causality, or lack thereof, cannot be de-

termined in this observational analysis, which had no experimental or quasi-experimental

basis.39 One cannot gather from Coleman, then, that increasing public school funding in

underprivileged areas will, over a period of time, elevate student achievement.

In more recent studies, economists have looked closer at a potential causal link before

increased funding and pupil outcomes. Notably, research on the impact of the 2009 Amer-

ican Recovery and Reinvestment Act’s School Improvement Grants (SIG) found that, in

the short term, greater public school expenditure actually does very little to aid students’

test scores. Since three-year SIG contracts were given to schools with students whose aver-

age test scores fell below a certain threshold,3 studies on the efficacy of these grants utilized

a regression discontinuity design, comparing students at schools who were just below the

cutoff and those just above to see how the presence or absence of additional funding im-

pacted very similar student bodies. The SIG study found that there was no apparent dis-

continuity between schools that received grants and schools that did not— both recipients

and non-recipients of SIGs seemed to be undertaking similar efforts to improve their stu-
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dents’ quality of education.15 The lack of evidence that greater short-term investment in

public schools generates improvements in student outcomes led researchers to theorize that

sustained efforts to promote funding equity across school districts may be a better indica-

tor of money’s impact on education, leading to interest in state-level tax redistribution to

school districts.

To study the efficacy of school finance reforms in particular, C. Kirabo Jackson et al.

published “The Effects of School Spending on Educational and Economic Outcomes” in

2016. Through an event study analysis, in which school finance reforms were treated as ex-

ogenous shifters of school spending, Jackson first concluded that all school districts other

than the top quartile of spenders experienced sizable increases in per-pupil spending as a re-

sult of the school finance reforms that took place from 1967 to 2010.22 The study does not

address, however, the fact that education expenditure is an equity issue, not an equality is-

sue. In promoting educational equity, it is not the case that schools with lower levels of per-

pupil expenditure should simply increase their spending to match the levels of their peers.

Rather, the principal issue in education expenditure is one of adequacy—the amount of

spending necessary for students to achieve national average test scores has an inverse rela-

tionship with poverty. In an absolute sense, many high-poverty-quintile school districts

already have higher average levels of per-pupil expenditure than their affluent counterparts,

but inequity remains because the estimated levels of spending necessary to achieve average

student outcomes in high-poverty areas are much greater than in affluent regions. Thus,

wealthy areas attain adequacy with lower levels of spending, and the mere equalization of

school expenditure in high-poverty districts will not be sufficient to address the disparities

within the public education system. With the general idea that school finance reforms do
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move money around, Jackson et al. continues with longitudinal data on children born be-

tween 1955 and 1985, who were followed through to 2011. Comparing the adult outcomes

of these cohorts, some of which were exposed to school finance reforms and others which

were not, Jackson found through event study and instrumental variable models that, if a

particular student experiences a 10% increase in per-pupil expenditure annually for the en-

tire duration of their K-12 tenure, the average effect is approximately 0.31 more years of

lifetime education, around 7% higher wages, and a 3.2% reduction in the annual incidence

of adult poverty. These effects are even more pronounced in children from low-income

families. The study also noted that school spending increases were associated with improve-

ments in several school quality measures, such as reductions in student-to-teacher ratios,

increases in teacher salaries, and longer school years.

Two years after the publication of Jackson’s findings, Julien LaFortune et al. released

their study, “School Finance Reform and the Distribution of Student Achievement.” This

report focused on school finance reforms established between the years of 1990 and 2011,

and used an event study research design that exploited the apparently random timing of

these reforms to find changes in absolute and relative spending and achievement in low-

income school districts. LaFortune showed that, in the period from 1990 to 2011, reforms

led to immediate and sustained increases in spending in low-income school districts, and,

using representative samples from the National Assessment of Educational Progress, found

that these reforms also caused increases in the achievement of students in these districts,

albeit gradually over the years following the reform.23

I transition from Jackson’s and LaFortune’s research on pre-2011 school finance reforms

to an examination of the efficacy of their post-2011 counterparts, which were introduced
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during a period of economic instability and seem to have counterintuitively led to a pe-

riod of academic stagnation and widening gaps between low-income and non-low-income

students. My paper adds further context to these previous works, but also produces novel

findings that demonstrate how local governments have utilized their education budgets

differently in the past decade, shedding light on ways in which the decentralized nature of

public education administration can detract from state-based redistribution efforts.
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3
Data andMethodology

3.1 Event StudyModel

Much of my analysis is conducted using event studies, allowing for the evaluation of treat-

ment effects in pre- and post-treatment periods while taking into consideration the pres-

ence of staggered treatment times.21 My treatments are the onset of school finance reforms,

which have occurred in several states across a variety of years—it is important for the model
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to take into consideration not just a singular cutoff for pre- and post-treatment, but rather

to account for cumulative effects using a “years before treatment” and “years after treat-

ment” scale. My model is as follows:

Yit = αi + λt +
−1∑
t=m

θt (Iit × Tit) +

g∑
t=0

λt (Iit × Tit) + εit

where Yit is the outcome variable in state i at time t, αi are state fixed effects, and λt are time

fixed effects. Iit are the indicators for whether or not the state has undergone a state finance

reform, and Tit are time indicators. I have t = (m, ..., 0, ..., g), wherem is the number of

years before treatment, expressed as a negative number, and g is the number of years after

treatment, expressed as a positive number. Visual representations of the event study will

plot θt as a function of time for t ∈ [m, 0), and γt as a function for time for t ∈ [0, g].

Any discrepancies between the trends of θt and γt thus indicate some potential effect of the

treatment.

To use an event study model, I must make the assumption that the treatment are exoge-

nous. The apparently random timing of school finance reforms, as well as their origins in

state legislatures, make them plausibly exogenous events that can serve as treatments in an

event study regression, as they cannot be preempted by local governments.22

3.2 Categorizing School Finance Reforms

No comprehensive and publicly available compilation of school finance reforms beyond

Jackson’s and LaFortune’s research was in prior existence, so it was imperative to create

some sort of dataset that included reforms passed and implemented in the period 2011 to
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present, as these were to be my treatments.

To establish what legislation passed during the past decade could be considered a valid

school finance reform, I utilize a variety of sources. The article “SpendingMore on the

Poor? A Comprehensive Summary of State-Specific Responses to School Finance Reforms

from 1990–2014” by Kenneth A. Shores et al., published in Education Finance and Policy

in 2023, contains some school finance reforms in the period 2011 to 2014,39 which creates

the foundation on which I create my own database of school finance reforms. From there,

I use the National Conference of State Legislatures database on education legislation. This

database tracks education bills enacted by state legislatures from 2008 to 2022; one of the

primary issues monitored is education finance and funding.33 I filter for all enacted bills

from 2011 to 2022, and choose only those that were signed into action with the intent of

funding redistribution to lower-income school districts. Table 3.1 provides a comprehen-

sive list of the reforms I utilize as exogeneous events.

3.3 IncomeMetrics

The main distinction between counties within this paper is into the categories of “low-

income” and “non-low-income.” To create this separation, I use county-level average per-

household income data from theOpportunity Atlas, and subset it into two groups: counties

whose average per-household income is below the US poverty line cutoff of $30,000,2 and

counties who do not meet this criteria. The aforementioned counties are then categorized

as low-income counties; the latter counties are non-low-income. Out of the 3,221 counties

and county-equivalents in the dataset, 174 are considered to be low-income.
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3.4 Student OutcomeMetrics

I begin my analysis by examining the effect that school finance reforms have had on student

outcomes since 2011, with the goal of finding any differences from the “sustained positive

effects” both Jackson and LaFortune concluded redistributive reforms had on student out-

comes in the prior period. Table 3.2 includes all the student outcome variables I examine,

and Tables 3.3 and 3.4 provide summary statistics on these measures.

The first metric I use to evaluate student outcomes during the period from 2011 to 2021

is standardized test score data provided by the National Assessment of Educational Progress

(NAEP). The NAEP, also known as the Nation’s Report Card, is a congressionally man-

dated project overseen by the National Center for Education Statistics, and runs the largest

nationally representative and continuous assessment of K-12 student achievement in the

United States. NAEP tests are administered to representative samples of students across the

country every two years.28 For the period of interest, I use standardized test data from the

2011, 2013, 2015, 2017, 2019, and 2022 (due to the pandemic, NAEP testing was pushed

back by a year).

The most regularly administered and representative NAEP tests that are publicly avail-

able are the eighth-grade mathematics and reading assessments, which are what I use for

my evaluations. These tests are both scored on a range from 0 to 500, and averages are re-

ported at a state level. Since the NAEP also collects data on several demographic factors of

the students and schools which partake in the testing, it is possible to separate the scores by

schools serving populations of different income levels.27 The NAEP subsets average test

scores in each state into two categories: schools that receive Title I funding and those that
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do not. Title I of the federal Elementary and Secondary Education Act provides financial

assistance to districts and schools with high percentages of children from low-income fam-

ilies to aid students of less-well-funded institutions in meeting state academic standards.

Title I funding is granted to schools using allocation formulas that take into consideration

the per-pupil cost of education in the state and howmany low-income students are enrolled

in the school. Schools within each state are split into one of four “poverty quarters,” with

the highest poverty quarter consisting of schools in the poorest districts of the state, and

the lowest consisting of the richest districts’ schools.29 Funding is allocated based off of a

school’s poverty quarter.

Since there is high correlation between a region’s average household income and the

quality of its local schools, it is appropriate to differentiate low-income schools from non-

low-income schools using the presence of Title I funding. Public K-12 institutions in the

United States are funded primarily—and in some regions almost exclusively—by property

taxes, meaning that schools with the greatest percentages of low-income students are almost

invariably the same schools that have the lowest amounts of local-level financing.43 Title I

thus becomes a proxy for a school’s budget and the average household income of the school

district, and I can utilize it to discern student performance in poor and non-poor regions.

Beyond student achievement in test scores, I also examine public high school graduation

rates to assess student outcomes as a result of school finance reforms. The National Center

of Educational Statistics assembles data on four-year public high school graduation rates,

which are available from the 2011-2012 academic year until the 2019-2020 academic year.

These graduation rates are collected on the state level, and there are different average rates

calculated for economically disadvantaged and non-economically disadvantaged students
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within each state.30

For a measure of student well-being outside of academic performance, I evaluate changes

in the teenage birth rate. The National Center for Health Statistics collects teen birth rate

data for the age group 15–19 in the United States by county, and has publicly available

data for the years 2003 through 2020.32 I argue that teen pregnancy or birth rates can be a

measure of student empowerment: several studies have found that greater social empower-

ment, including high levels of education and preparedness for the workforce, decrease the

number of pregnancies a woman has in her lifetime and delay her age of first pregnancy.

The role of women’s empowerment in fertility reduction could therefore be promising for

lowering the teenage birth rate in the country, as teenage pregnancy is strongly predicted

by lower academic achievement and economic hardship in the United States.31 Evaluating

the evolution of pregnancy rates after the onset of the school finance reform can be instruc-

tive in describing how well increased levels of funding translate into substantive academic

empowerment, even beyond the classroom.

Since teenage birth rates are provided at a county level, I can discern lower-income in-

cidences of teen pregnancy from higher-income ones by using Opportunity Atlas data on

median income, which is also calculated at a county level.11 As discussed earlier, since pub-

lic K-12 institutions are primarily funded by property taxes, the quality and budget of a

local public school is very highly correlated with the average income level in the community

surrounding it.25 Teen pregnancy rates in low- and high-income counties thus approximate

teen pregnancy rates within these counties’ schools.

Of course, using teen pregnancy data has its limitations, since the data does not specify

howmany of these teenagers are enrolled in public K-12 schools. However, surveys have
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shown that teen pregnancies are more prevalent in poorer communities, which are heavily

biased toward public school enrollment.31 Using the data as a proxy for the amount of teen

pregnancies within public schools is not unreasonable, then, and I make the assumption

that the magnitude of error within the data is relatively uniform across all counties.

3.5 School FundingMetrics

Following an evaluation of school finance reforms’ effects on student outcomes, I move

to examine the impact of these reforms on the overall distribution of school funding from

2010 to 2021: I focus on whether or not there is substantive redistribution of funding from

high- to low-income counties in a state following the onset of a reform. Although Jackson

and LaFortune find that, prior to 2010, school finance reforms were associated with sig-

nificant levels of redistribution, the past decade may stray from this trend, given a lack of

sustained improvement in student outcomes and as a result of the Great Recession just be-

fore the period. Table 3.5 includes all the funding outcome variables I examine, and Table

3.6 provides summary statistics for per-pupil expenditure (in 2021 adjusted dollars) and

local funding proportions.

To measure how education spending varies across school districts, I use the metric of

per-pupil expenditure, which is measured as a school district’s operating costs divided by

its average pupil membership. Although per-pupil expenditure cannot encompass all of

the parameters that may qualify a school district to be better or worse than its counter-

parts, it is a sufficient measure of the general level of resources that schools in a certain area

possess. The US Census Bureau’s Annual Survey of School System Finances provides per-

pupil expenditure data at a county level, and has this data publicly available from the years
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1998 to 202142—I use the period from 2010 to 2021. Along with per-pupil expenditure,

the Annual Survey of School System Finances also provides data on, within each county,

howmuch of public K-12 school funding comes from local, state, and federal levels. On a

national scale, approximately 45% of public K-12 schools funding comes from the state, a

number which has been growing steadily across decades as the proportion of federal fund-

ing dwindles.42

This breakdown of funding into local, state, and federal dollars will also be instructive in

determining how funding changes after a school finance reform: since local governments

are responsible for approximately half of public school funding across the country, and

have autonomy in moving those funds toward or away from schools, significant changes in

the amount of local versus state funding after a school finance reform could explain a po-

tential lack of redistributive success. For example, if wealthy local governments actively in-

crease funding, or if poorer local governments decrease funding, following a school finance

reform, these substitutions could minimize redistribution.
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Table 3.1: School Finance Reforms (2011-present)33

School Finance Reform State Year Description

Local Control Fund-
ing Formula

California 2013 Changes the California education
funding formula to be more redis-
tributive, weighted toward districts
with higher funding needs.

MEH 1335 Maine 2014 Reallocates funds to strengthen the
adequacy and equity of state-level
school financing.

NV S 178: Funding
Formula for K-12
Public Education

Nevada 2017 Provides for the distribution of
money from the state for the sup-
port of schools with high levels of
low-income enrollees.

KYH 142 Kentucky 2018 Creates a plan for the gradual equal-
ization of public school funding via
state aid.

SDH 1056 South
Dakota

2018 Increases state aid to the general
education formula.

WVH 206 West
Virginia

2019 Reallocates counties’ shares of edu-
cation funding based on need.

NM S 1 New
Mexico

2019 Makes changes to the public school
funding formula to be more redis-
tributive.

MDH 1: Build to
Learn Act

Maryland 2020 Increases state funding aid across
the board, and moreso for school
districts with higher financial needs.

NDH 1388 North
Dakota

2021 Amends the public school funding
formula to account for school dis-
trict size and budget weights.
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Table 3.2: Student Outcomes

Outcome Variable Description

8th Grade Mathematics Standardized Test
Scores27

Data available every two years from 2011
to 2022. Scored out of 500. Used as an
outcome variable in absolute terms, and
also as a ratio of non-low-income to low-
income students’ scores.

8th Grade Reading Standardized Test
Scores27

Data available every two years from 2011
to 2022. Scored out of 500. Used as an
outcome variable in absolute terms, and
also as a ratio of non-low-income to low-
income students’ scores.

Public High School 4-year Graduation
Rate30

Data available annually from 2012 to
2020. Used as an outcome variable in
absolute terms, and also as a ratio of non-
low-income to low-income students’
scores.

Teen Birth Rates for Age Group 15–1932 Data available annually from 2011 to
2020. Measured per 1000 girls and women
aged 15 to 19. Used as an outcome variable
in absolute terms.
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Table 3.3: Summary Statistics: 8th Grade Math and Reading Standardized Test Scores in Low-
Income and Non-Low Income Counties

(a) 8th Grade Math Scores

Year Observations Low-Income Counties Non-Low-Income Counties

Mean Std. Dev. Mean Std. Dev.

2011 175,200 274.08 8.789 290.02 6.200
2013 170,100 273.63 8.064 290.26 6.401
2015 273,000 272.88 9.000 288.70 6.025
2017 144,900 271.36 7.732 289.30 6.175
2019 142,600 270.10 7.069 289.30 5.542
2022 111,000 263.66 7.306 281.32 6.129

(b) 8th Grade Reading Scores

Year Observations Low-Income Counties Non-Low-Income Counties

Mean Std. Dev. Mean Std. Dev.

2011 168,200 256.88 7.669 270.14 5.047
2013 171,800 257.55 6.381 272.00 5.079
2015 273,000 256.74 7.658 270.96 4.342
2017 144,900 256.68 6.852 271.52 5.031
2019 137,400 256.68 5.571 269.44 5.035
2022 111,300 250.66 5.982 265.60 5.869
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Table 3.4: Summary Statistics: High School Graduation Rates and Teen Birth Rates in Low-
Income and Non-Low Income Counties

(a)High School Graduation Rates (Percentages)

Year Low-Income Counties Non-Low-Income Counties

Mean Std. Dev. Mean Std. Dev.

2012 71.13 6.788 80.23 6.123
2013 72.56 6.426 81.47 5.551
2014 74.03 6.915 82.46 5.683
2015 75.12 6.113 83.17 5.166
2016 76.58 5.847 84.01 4.605
2017 77.15 5.599 85.65 3.921
2018 78.27 5.121 85.32 3.921
2019 78.68 4.703 85.57 3.867
2020 79.352 5.210 86.01 3.855

(b) Teen Pregnancy Rates (Per 1000 Girls andWomen Aged 15-19)

Year Low-Income Counties Non-Low-Income Counties

Mean Std. Dev. Mean Std. Dev.

2011 46.03 19.26 29.33 14.11
2012 44.01 18.49 27.78 13.60
2013 40.51 17.09 25.22 12.55
2014 38.76 16.01 23.21 11.71
2015 35.38 15.09 21.47 10.97
2016 32.72 14.12 19.68 10.23
2017 30.90 13.48 18.37 9.67
2018 29.18 12.92 17.15 9.164
2019 28.46 12.83 16.55 8.99
2020 26.85 12.39 15.44 8.56
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Table 3.5: School Funding Variables42

Outcome Variable Description

Per-Pupil Expenditure Data available from the years 2011 to
2021. Calculated as total annual school
expenditure over total number of enrollees
that year, averaged on a county level.

Local Dollars in Per-Pupil Expenditure Data available from the years 2011 to
2021. The local contribution to per-pupil
expenditure in the school district, averaged
on a county level.

Local Funding Proportion Data available from the years 2011 to
2021. Calculated as proportion of local
contribution to budgets in the school
district, averaged on a county level.

Table 3.6: Summary Statistics: Per-Pupil Expenditure and Local Funding Proportion Across US
Public School Districts

Year Per-Pupil Expenditure (2021 Dollars) Local Funding Proportion

Mean Std. Dev. Mean Std. Dev.

2011 8,118.90 9,270.45 0.443 0.00020
2012 8,424.30 4,312.09 0.455 0.00023
2013 8,851.10 3,957.99 0.462 0.00023
2014 9,485.70 4,270.98 0.457 0.00023
2015 10,179.80 4,831.00 0.457 0.00024
2016 10,835.20 5,223.57 0.455 0.00024
2017 11,650.00 5,561.92 0.459 0.00025
2018 12,549.60 5,910.47 0.467 0.00028
2019 13,689.50 8,149.59 0.465 0.00027
2020 14,386.70 7,702.53 0.464 0.00028
2021 15,795.90 9,173.13 0.451 0.00027
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4
Findings

My findings can be separated into a few major themes: (1) an overall stagnation in student

outcomes for the period 2011-2022, both in relative and absolute terms, (2) some more

notable improvement in student outcomes when institutions have already been established,

(3) a lack of redistribution, and (4) evidence of a substitution effect from lower-income

local governments.
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4.1 Student Outcomes

To evaluate the efficacy of redistributive reforms at both an absolute and a relative level, I

first examine the effect of reforms on low-income and non-low-income students’ grades

separately, and then as a ratio. The overall picture is one of stagnation: there seems to be

very little significant or sustained effect of post-2011 school finance reforms on student test

scores or graduation rates.

4.1.1 Absolute Stagnation

Assessing student test scores on an absolute level, I run event studies for eighth-grade stan-

dardized math and reading test scores for two types of schools within each state: Title I

receivers (i.e. low-income schools) and non-Title-I receivers (i.e. non-low-income schools).

Comparing first the math results, it is apparent that there have been minimal improvements

to absolute test scores following post-2011 school finance reforms. Figure 4.1 and Table 4.1

show year-on-year changes to math test scores in schools receiving Title I funding, before

and after a state-level school finance reform. Most of the plotted coefficients have confi-

dence intervals that cross zero, indicating insignificant effects. Even in the years where con-

fidence intervals indicate a significant effect, the direction of that impact is mixed: some

post-treatment years report that school finance reform had a positive effect on test scores;

others show the opposite.
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Figure 4.1: Effect of school finance reforms on low-income school districts’ standardized math
scores.

Figure 4.2: Effect of school finance reforms on non-low-income school districts’ standardized math
scores.
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Table 4.1: Event Study Regression Results: Low-IncomeMath Score

Dependent Variable:
Time Since Intervention Change inMath Score Standard Error

-8 0.6316 0.8193
-7 5.6316∗ 0.8317
-6 1.6930 2.4506
-5 -1.6404∗ 0.7002
-4 -0.6579 2.3461
-3 -0.0877 0.8704
-2 2.3487 2.9392
-1 -1.6974 1.4361
0 -0.3816 1.1938
1 1.0158 1.5610
2 -0.0614 2.3862
3 -1.0263 1.6756
4 1.3596 2.4809
5 -1.2632 1.1096
6 4.9211∗ 0.9456
7 0.9211 0.9241
8 -6.8158∗ 1.1633
9 4.8158∗ 0.9333
10 -8.1842∗ 0.8625

Overall -0.4272 0.6804

Note: ∗p < 0.05
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Table 4.2: Event Study Regression Results: Non-Low-IncomeMath Score

Dependent Variable:
Time Since Intervention Change inMath Score Standard Error

-8 -3.2564∗ 0.3714
-7 -0.2564 0.3519
-6 0.3419 0.3795
-5 -3.6581∗ 1.1408
-4 -0.4423 0.4969
-3 -1.1709 0.6885
-2 -0.2308 1.8584
-1 0.5705 0.6935
0 1.3974 1.2869
1 1.1128 1.6439
2 0.4188 3.4042
3 -1.1603 2.5124
4 5.6068 4.1973
5 -1.8889 2.6822
6 12.4103 ∗ 0.7447
7 -2.5897∗ 0.7242
8 -7.4872 ∗ 0.7437
9 16.2564 ∗ 0.9016
10 -6.7436∗ 0.9133

Overall -0.4272 0.6804

Note: ∗p < 0.05
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Figure 4.3: Effect of school finance reforms on low-income school districts’ standardized reading
scores.

The same can be said about math test results in non-Title-I recipient schools following a

school finance reform, as shown in Figure 4.2 and Table 4.2. This result is less unexpected—

the studied school finance reforms are supposed to be redistributive, and thus a neutral or

even slightly negative effect on higher-income school districts would not be unusual. There

are some significant effects present at the six-year-post-reform point and onward, but these

are again mixed.

In eighth-grade reading scores, a similar lack of change can be found in the pre- and

post-reform periods: Figure 4.3 and Table A.1 (the latter of which can be found in the ap-

pendix) show the results of Title I recipient schools, while Figure 4.4 gives the same for

non-Title I recipients, along with its corresponding regression table, Table A.2.

Although many of the results are statistically insignificant, it is important to note that

the ranges of the confidence intervals vary in the low- and non-low-income cases. The up-
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Figure 4.4: Effect of school finance reforms on non-low-income school districts’ standardized
reading scores.

per bound on the annual effect of school finance reforms on low-income schools is an im-

provement of around 7 or 8 points on both math and reading tests; the upper bounds for

non-low-income schools are nearly twice that or more. Lower bounds on the effect are

more similar for non-low- and low-income schools—both experience, at worst, a drop in

scores of anywhere from 5 to 10 points post-reform. This indicates that, in the best, 98th-

percentile case, non-low-income schools actually benefitmore than low-income schools

after a school finance reform. In the worst, 2nd-percentile case, school finance reforms are

approximately equally damaging for non-low- and low-income schools. The incongruity in

the range of possible effects on low-income and non-low-income students is again counter-

intuitive to the redistributive goal of these reforms.

High school graduation rates have also stagnated in the wake of post-2011 school finance

reforms, as shown for low-income schools in Figure 4.5 and Table A.3 and non-low-income
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Figure 4.5: Effect of school finance reforms on low-income school districts’ four-year graduation
rates.

schools in Figure 4.6 and Table A.4. The disparity in confidence-interval ranges that was

present in math and reading test scores, however, is generally unseen in this case. Instead,

we have completely insignificant results across time, with no consistent upward or down-

ward trend, again indicating a lack of school finance reform effectiveness.

4.1.2 Relative Stagnation

Examining year-on-year changes in the ratio of non-low-income standardized test scores

to low-income standardized test scores allows for a relative evaluation of progress—how

low-income schools have improved compared to their non-low-income peers, even if there

is no apparent absolute progress. Figure 4.7 and Table 4.3 give changes in the non-low-

income/low-income performance ratio for math scores. Here, the event study does seem

to appear somewhat downward sloping, perhaps indicating a slight positive trend in low-
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Figure 4.6: Effect of school finance reforms on non-low-income school districts’ four-year gradua-
tion rates.

income school districts’ test scores relative to their non-low-income counterparts following

a school finance reform. However, there is deviation from the downward trend, and in the

middle portion of the graph (from 5 years before treatment to 5 years after treatment) ap-

pears almost flat, indicating that low-income schools’ test performance relative to their non-

low-income peers’ performance has also mostly stagnated post-2011, despite reforms. Fig-

ure 4.8 and Table A.5, which provide the same ratio-based event study for reading scores,

tell a similar story of stagnation, as do Figure 4.9 and Table A.6, which correspond to an

event study done to find the effects of school finance reforms on the four-year graduation

ratio between non-low- and low-income school districts.
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Figure 4.7: Effect of school finance reforms on low-income school districts’ math test scores, rela-
tive to their non-low-income counterparts.

Figure 4.8: Effect of school finance reforms on low-income school districts’ reading test scores,
relative to their non-low-income counterparts.
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Table 4.3: Event Study Regression Results: Math Ratio (Non-Low-Income/Low-Income)

Dependent Variable:
Time Since Intervention Change inMath Ratio Standard Error

-8 0.0139∗ 0.0031
-7 0.0213∗ 0.0031
-6 0.0050 0.0087
-5 0.0062 0.0062
-4 -0.0014 0.0071
-3 0.0023 0.0054
-2 0.0088 0.01550
-1 -0.0068 0.0045
0 -0.0055 0.0045
1 0.0023 0.0068
2 -0.0020 0.0090
3 0.0007 0.0095
4 -0.0125 0.0162
5 0.0052 0.0083
6 -0.0218∗ 0.0030
8 0.0022 0.004
9 -0.0348∗ 0.0030

Overall -0.0074 0.0029

Note: ∗p < 0.05
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Figure 4.9: Effect of school finance reforms on low-income school districts’ four-year graduation
rates, relative to their non-low-income counterparts.

4.2 Positive Effect of Institutions

In examining the effect of school finance reforms on the teen pregnancy rate, the trans-

formative power of institutions becomes apparent. When simply applying an event study

analysis to all states in the country, the effect of school finance reforms on low-income and

non-low-income counties is similar and, surprisingly, positive. Table 4.4 and Figure 4.10

show how redistributive efforts seem to raise teen pregnancy rates for both low- and non-

low-income counties persistently, in a year-on-year effect that gradually increases before

diminishing with time.

A deeper investigation into this strange relationship provides a potential answer. Several

studies have shown that abstinence-only sex education programs are positively correlated

with teen pregnancy and birth rates; a 2011 study conducted by Stanger-Hall and Hall

comes to the conclusion that “abstinence-only education as a state policy is ineffective in
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Table 4.4: Event Study Regression Results: Low-Income and Non-Low-Income Teen Birth Rate

Dependent Variable: Dependent Variable:
Time Since Change in Birth Rate Std. Error Change in Birth Rate Std. Error
Intervention (Low-Income) (Non-Low-Income)

-7 0.35∗ 0.09 0.17∗ 0.07
-6 0.41∗ 0.09 0.11 0.10
-5 0.25 0.16 0.08 0.07
-4 0.31 0.15 0.12 0.18
-3 0.33 0.29 0.53 0.30
-2 0.15 0.28 0.23 0.34
-1 0.23 0.14 0.28 0.20
0 0.21 0.20 0.19 0.20
1 0.35 0.38 0.61 0.51
2 0.95 0.75 1.08 1.05
3 1.72 0.97 1.84 1.34
4 1.79 0.94 2.15 1.90
5 1.84 1.01 1.00 1.32
6 1.62 1.06 0.89 1.99
7 0.47 0.76 -1.31 0.68

Overall 1.12 0.58 0.81 0.86

Note: ∗p < 0.05
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Figure 4.10: Effect of school finance reforms on teen pregnancy rates in low-income and non-low-
income counties.

preventing teenage pregnancy and may actually be contributing to the high teenage preg-

nancy rates in the U.S.”40 The positive effect of school finance reforms on teen birth rates,

then, can theoretically be explained by a redistribution of money into programs that are

not effective at producing better student outcomes, but rather those systems which sustain

subpar results. Indeed, state-level sex education curricula have been long focused on sex

prevention: even in 2024, thirty states still require schools to emphasize the importance of

abstinence in sex ed courses, while sixteen states mandate abstinence-only coursework.38

Redistributive reforms—which generally increase school funding for all districts, but for

poorer districts by a greater proportion, to avoid any backlash associated with “taking”

money from wealthier areas to “give” to the poor37—are thus ineffective at promoting

greater levels of empowerment in the case where unempowering institutions are already

in place.13 We see that, across the United States, increases in school funding that go toward
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fund a faulty system can, to some degree, create unintended consequences.

When the existence of more empowering institutions are taken into consideration, how-

ever, it is apparent how integral wealth can be in determining future outcomes. I subset the

sample to include only the twenty states that have either limited or expansive coverage of

contraception in their mandated sex education curricula (essentially, states that offer more

comprehensive sex ed than just abstinence),38 and run the event study again. Figure 4.11

and Table 4.5 summarize the results of this event study: there is a clear and consistent diver-

gence between the effects of a school finance reform on low-income and non-low-income

counties’ teen pregnancy rates after subsetting for states with comprehensive sex ed. This

split effect shows that school finance reforms in states with comprehensive sex ed programs

have a negative impact on the teen birth rate in non-low-income counties, but a positive

impact on the rate in low-income counties. To answer the age-old question ”Does money

matter for improving student outcomes?”, it seems like the response here is yes, resound-

ingly so, if the proper institutions to foster student improvement are already established.

There remains a question of why, exactly, school finance reforms in states with com-

prehensive sex education curricula would still see a positive relationship between redistri-

bution and teen birth rates in poorer counties. Other expenses may have higher priority:

perhaps redistributed money in school districts that serve poorer counties ends up going

to more pressing expenditures, such as maintenance and upkeep costs, and cannot bolster

more extraneous programs, such as those that could directly empower students. Infrastruc-

ture failures—meaning the literal, physical deterioration of public school buildings in the

United States—are widespread, and primarily concentrated in low-income school districts.

In a 2021 report, CNN found that dozens of K-12 public schools in cities such as Denver,
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Table 4.5: Event Study Regression Results: Low-Income and Non-Low-Income Teen Birth Rate
(Only States with Contraceptive Use Sex Ed)

Dependent Variable: Dependent Variable:
Time Since Change in Birth Rate Std. Error Change in Birth Rate Std. Error
Intervention (Low-Income) (Non-Low-Income)

-6 0.60∗ 0.16 0.04 0.10
-5 0.61∗ 0.16 0.07 0.10
-4 0.27 0.20 -0.10 0.19
-3 -0.22 0.12 0.13 0.14
-2 0.37 0.16 -0.08 0.11
-1 0.37 0.19 -0.08 0.17
0 0.22 0.22 -0.08 0.19
1 0.32 0.37 -0.14 0.34
2 -0.02 0.50 -0.82∗ 0.34
3 0.21 0.59 -1.12∗ 0.41
4 0.52 0.75 -1.42∗ 0.47
5 0.95 0.86 -1.54∗ 0.53
6 1.44 1.07 -1.40 0.65
7 1.77 1.15 -1.34 0.78

Overall 0.68 0.64 -0.98 0.38

Note: ∗p < 0.05
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Figure 4.11: Effect of school finance reforms on teen pregnancy rates in low-income and non-low-
income counties, in states mandating some level of comprehensive sex education in public schools.

Colorado, and Baltimore, Maryland, do not have central air conditioning. The same in-

vestigation revealed rusted or leaking water pipes and cockroach infestations are common

in some low-income school districts.45 Public school infrastructure maintenance is thus a

pressing health and safety issue across the country, and it is likely that additional financial

resources, especially for school districts in lower-income counties, are allocated principally

to alleviating these issues.

Equalizing teacher salaries may also take precedence over investing in any sort of aca-

demic programming that could have a direct impact on student outcomes. A 2017 survey

of over 1,800 Virginia public schools found that the average teacher salary in high-poverty

schools was about $46,000 in the 2013-2014 school year, while teachers at low-poverty

schools averaged over $57,000.1 Teacher strikes have been notable throughout the country

during the past decade, particularly the “Red for Ed” movement, which started in 2018 and
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resulted in teacher protests for salary increases.9 State governments are increasingly aware of

teacher dissatisfaction, and dozens of governors promise pay raises in their legislative plans

each year.10 Although raising teacher salaries is an imperative part of keeping skilled profes-

sionals in K-12 public education, these pay raises may not necessarily result in an improved

level of student achievement as much as a maintained one.

The tension between funding potential student-focused achievement initiatives and

the aching deficits already present in the K-12 public school system points to the impor-

tant role of established institutions in aiding student achievement. Money does matter in

public education, but it can domore when the infrastructure is already tilted to favor pos-

itive student outcomes. It is in this schema that achievement gaps first develop—wealthier

school districts have more resources to allocate toward beneficial institutions and infras-

tructure than their low-income counterparts—and it is only through this idea that they

can be closed. Effective redistribution is important to provide greater uniformity, equity,

and adequacy in the American K-12 landscape, but it must follow more targeted efforts to

improve student conditions and outcomes.

4.3 Lack of Redistribution

Effective redistribution in itself must also be investigated to evaluate the efficacy of school

finance reforms. The passing of a redistributive reform is not equivalent to the occurrence

of tangible redistribution within school budgets, and, given the stagnation in student out-

comes following post-2011 reforms, it is necessary to determine to what extent redistribu-

tion happened in the past decade. To do so, I apply my event study model to district-level

per-pupil expenditure, the annual amount of money spent by the school district divided by
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Figure 4.12: Effect of school finance reforms on per-pupil expenditure in low-income and non-
low-income school districts.

the number of enrolled students that year. Figure 4.12 and Table 4.6 show how per-pupil

expenditure changes after the onset of a school finance reform: it is apparent that, in both

low- and non-low-income counties, per-pupil spending experiences steady increases fol-

lowing the onset of a redistributive reform. A net increase across the board is not unusual,

since state governments often raise education funding overall, and by a greater degree for

low-income districts, when pursuing more equitable funding policies.39 For redistribution

to be successful, however, the magnitude by which lower-income districts’ per-pupil ex-

penditures rises following reform should be relatively higher than their non-low-income

counterparts’ funding growth. The event study shows that this is not the case—increases

in per-pupil expenditure for non-low-income school districts stay at pace with those of

low-income districts for several years after a reform, and, as time passes, even start to out-

perform.
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Table 4.6: Event Study Regression Results: Low-Income and Non-Low-Income Per-Pupil Expen-
diture

Dependent Variable: Dependent Variable:
Time Since Change in PPE Std. Error Change in PPE Std. Error
Intervention (Low-Income) (Non-Low-Income)

-7 -219.65∗ 50.10 -169.58∗ 59.27
-6 -109.54 45.86 61.38 59.86
-5 -222.79∗ 41.00 -175.87∗ 63.11
-4 96.72 99.94 372.74∗ 102.28
-3 -83.99 62.69 -125.06 98.41
-2 -224.91∗ 60.48 -89.16 78.86
-1 -88.67 158.23 -141.17 139.75
0 168.20 101.34 196.77 83.83
1 256.87 147.40 360.97 261.92
2 360.14 181.04 439.93 222.29
3 499.20 330.09 327.44 389.42
4 565.93 399.65 254.79 471.08
5 977.84 435.12 668.02 474.75
6 1556.50∗ 540.23 1172.57 775.54
7 1929.92 889.39 1779.07 821.01
8 2919.72∗ 892.52 3388.68∗ 725.58
9 5127.27∗ 410.09 5785.55∗ 348.35

Overall 1436.19 318.40 1437.38 308.3165

Note: ∗p < 0.05
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Redistribution through school finance reforms, then, seems to be generally unsuccess-

ful in the post-2011 period. While reforms seem to raise per-pupil expenditure in low-

income school districts, it also does the same in high-income districts, by an equal or pos-

sibly greater degree. An explanation could lie in some lower-income school districts’ in-

ability to completely utilize all of the additional money they are allotted through reform.

TheWashington Post found in 2022 that school systems across the country spent less than

15% of their increased pandemic-era federal funding, due to “delayed access to funds, a na-

tionwide educator shortage that has made it hard to fill new positions, and a desire to make

the money last.”24 Inaction due to supply shortages or the inaccessibility of new funds is

widespread across the country, and could also be the reason why additional state-level fund-

ing goes unspent, therefore failing to contribute to per-pupil expenditure. The slow distri-

bution of these increased funds could also create expenditure issues: it is possible that the

flow of money received by school districts after a reform is not consistent nor substantial

enough to fund costly overhaul projects, and is thus relegated to savings accounts or smaller

issues rather than being spent in entirety.

4.4 The Substitution Effect

Another reason why redistributive reforms are not creating tangible redistribution comes

from a fundamental characteristic of the American public school system: the immense

autonomy local governments have in determining their education budgets. To examine this

quantitatively, I look at the absolute change in local per-pupil expenditure in low-income

and non-low-income school districts following a school finance reform. Figure 4.13 and

Table 4.7 show how low-income local governments diverge from non-low-income local

46



Figure 4.13: Effect of school finance reforms on absolute level of local funding in low-income and
non-low-income school districts’ budgets.

governments after a reform: there is evidence that lower-income locales allocate money

away from K-12 public schools when state governments redistribute and contribute more

to these schools, while non-low-income areas allocate more local dollars toward K-12 public

education following redistribution.

The non-low-income increase is to be expected: school boards often increased funding

year-on-year, when they have the capabilities to do so. Overcompensation after redistribu-

tion could also be possible—after a relative loss of state dollars, wealthier districts are able

contribute more of their local dollars to public education. However, the sustained decrease

in local per-pupil expenditure in low-income districts following a school finance reform

is indicative of a persistent substitution effect: the tendency of low-income districts to ex-

change their own dollars for state dollars. This could imply that, upon receiving increased

levels of state aid for education, the local governments of lower-income municipalities do
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Table 4.7: Event Study Regression Results: Low-Income and Non-Low-Income Local Govern-
ment Contribution to PPE

Dependent Variable: Dependent Variable:
Time Since Change in PPE Std. Error Change in PPE Std. Error
Intervention (Low-Income) (Non-Low-Income)

-7 -55681.68 38421.09 -14518.66 11083.15
-6 -17578.67 31452.29 -9262.06 6190.07
-5 -68478.07 37078.35 -19267.71 13440.19
-4 -72321.54 45759.75 -16587.23 18431.69
-3 -23950.02 41346.38 -17042.48 11494.47
-2 -66368.86 52434.38 -19306.58 15236.13
-1 -48334.68 58459.18 3980.26 36109.71
0 -75680.34 44071.64 4823.15 42565.94
1 -168275.32 99918.30 34640.65 121337.49
2 -261860.85 161204.40 41454.84 170960.48
3 -262659.42 196359.76 96143.10 246407.74
4 -368818.66 287051.62 153732.98 381223.02
5 -233976.66 276610.71 287865.29 571291.88
6 -269845.68 354863.26 450015.40 748450.21
7 -432749.24 484120.85 250483.82 623258.06
8 -472957.95 464235.54 745327.31 1011249.34
9 -834535.75 559225.60 2279676.80 430049.54

Overall -447821.00 285065.00 362861.10 488287.20

Note: ∗p < 0.05
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not keep their own contributions consistent, but rather replace pre-existing local education

dollars with state ones. Local funding is thus reallocated to other public undertakings, and,

even if per-pupil expenditure still increases in absolute terms after these types of budget

substitutions, they may not rise by as much as in higher-income areas, where less substitu-

tion occurs, therefore wearing away at the redistributive effect intended by the reform.

Investigating the existence of such a substitution effect requires more than a high-level

quantitative analysis using an event study. Examining the local budgets of low-income

counties in states that underwent post-2011 school finance reforms provides further in-

sight on local funding substitution. Following the implementation of the Local Control

Funding Formula in 2013, which changed California’s school funding formula to focus

largely on redistribution,4 several low-income counties responded to an increase of state

dollars in public education by decreasing their contribution of local dollars. In Merced

County, which in 2019 had a 24.2% poverty rate, qualifying it as a “poverty area” in Cal-

ifornia and one of the state’s poorest counties,41 the local contribution to K-12 public

schools decreased dramatically in the years following 2013, with the largest decline in 2016,

when the local government allocated approximately $309,000 away from public schools

(a 21.1% difference from the year before) in response to the state’s additional contribution

of around $800,000.26 Fresno County, which has a poverty rate of around 26.9%,41 had

similar evidence of a local funding substitution throughout its post-2013 budget reports:

in 2014, when the state of California contributed an additional $700,000 to Fresno’s K-12

public schools, the local government answered by decreasing its own contribution by more

than $2 million, a total loss of 14.6% from the local funding a year before.17

These decreases in local share of the budget following a school finance reform are not
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just present in the Californian case. FollowingMaryland’s 2020 school finance reform,

Baltimore County, which consistently ranks as the state’s poorest district by share below

the poverty line,35 logged a $22 million (1.94%) decrease in local funds, while state aid in-

creased by only $7 million.7 Kentucky’s 2018 school finance reform led Harlan County,

which has a poverty rate of 50%,34 to experience a local contribution decline in public

school funding, from $4.8 million in the 2018-2019 school year to $4.6 million in the 2019-

2020 school year, and a further fall to $4.4 million in the following year.20

Although this is not a fully comprehensive analysis of all local governments’ responses

to a school finance reform, the prevalence of this substitution pattern, both in the event

study and in evaluating public school budget reports, indicates that there is some tendency

of low-income local governments to allocate money away from school districts following a

redistributive reform that increases state funding. It is thus plausible that the lack of sub-

stantative redistribution from 2011-2022 school finance reforms is not due the actual ab-

sence of redistributive effort from the state, but rather a failure of localities to regard the

increased funding as an additive contribution.

How we regard this substitution effect from a policy perspective depends on normative

judgments of welfare funding as a whole. It is true that the tendency for lower-income lo-

cal governments to substitute money away from public education funding after a school

finance reform counteracts the efficacy of these reforms. If local governments did not re-

allocate any of their own public education budget toward other endeavors, there may be

more pronounced redistributive effects of post-2011 school finance reforms. From the per-

spective that school finance reforms are passed specifically to increase funding for school

districts that serve low-income students, and thus their impact should be primarily to break
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the connection between school spending and local district wealth, then the substitution

effect stands in the way of productive financial redistribution in the American K-12 public

education system. A potential policy suggestion to ameliorate the substitution effect would

be for state governments to start passing school finance reforms with the caveat that local

governments can only receive the additional state funding if they agree to not remove their

own local dollars from the public education budget.

There is another normative view, however, which gives primacy to free choice and trusts

the ability of local governments to best allocate their budgets for public welfare in general.

If we consider the state government’s ultimate goal in any type of redistributive effort to

be aiding toward the overall well-being of individuals within lower-income locales, then

the presence of a substitution effect may not characterize post-2011 school finance reforms

as unsuccessful. After all, bigger-picture welfare benefits may come from allowing local

governments more leeway with their budgets. Local governments that allocate funding

away from public education and toward other pressing public issues, such as infrastructure

maintenance or affordable housing, could be serving their residents in a substantive way

that is not captured through public school expenditure and student outcomes. From this

perspective, although post-2011 school finance reforms may not improve student outcomes

or close budget gaps between low- and non-low-income counties directly, they have still

contributed positively to welfare efforts in low-income counties, and in this way can have

some redistributive effect.

These two opposing perspectives on the substitution effect can also be reconciled in a

variety of ways. Taking a middle ground, in which we value the specific purpose of school

finance reforms to increase public school funding for low-income counties relative to their
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non-low-income peers, but also acknowledge that local governments should have some

ability to reallocate their own budgets toward whatever issues they find most urgent, is pos-

sible. If this is the perspective we take, then it may be beneficial for states to start passing

school finance reforms with a caveat that allows for some flexibility: perhaps there is a man-

date that local governments can only receive additional state funding for education if they

agree to keep at least some minimum amount of local dollars in public education funding.
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5
Conclusion

Through event-study analyses, this thesis attempts to answer two primary questions:

1. How do post-2011 state-level school finance reforms, which redistribute money

from wealthier counties to poorer counties, affect student outcomes within those

counties?

2. Has the impact of money in K-12 public education changed in the past decade?
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In doing so, the basis of the first question becomes unclear. I find that, not only are student

outcomes relatively stagnant in both low- and non-low-income school districts following a

state-level school finance reform, but also that redistribution in itself has been sluggish since

2011. Thus, we must question whether or not post-2011 school finance reforms have even

been able to redistribute funds to the same degree that pre-2011 reforms have been found

successful at enacting. There is evidence for the substitution effect hypothesis: that lower-

income local governments have been substituting their local education dollars for increased

state funds following reforms, choosing to allocate additional tax dollars to other public

endeavors and therefore eroding redistributive effects.

Evidence of such a substitution effect is this paper’s primary contribution to the litera-

ture around financial improvements and redistribution within the American K-12 public

education system. The tendency of lower-income local governments to move funds away

from education spending and toward other public ventures is indicative of the volatile

economic environment of the past decade, which has perpetuated the disparities between

wealthy and poor counties in the United States, and perhaps even made the welfare dispari-

ties between individuals in these counties even more stark. How we evaluate the presence of

a substitution effect in the context of policy proposals depends on our normative views of

what school finance reforms in the broader arena of welfare funding. Perhaps introducing

caveats to school finance reforms, which only give additional state dollars to the local gov-

ernments that agree to keep some minimum amount of their own funding within the edu-

cation system, could improve the redistributive effect of these reforms; perhaps we would

also consider school finance reforms to be successful if they just generally enhance the wel-

fare of the lower-income individuals, and thus giving local governments more freedom to
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adjust their budgets accordingly after the receipt of supplementary state funding is optimal.

Either way, it seems as though the impact of money in public education has changed—

or, at least, the mechanisms through which money is able to improve student outcomes

have evolved to become more complex. While earlier, Adequacy-era reforms addressed the

most blatant funding disparities in K-12 public schools, the reforms of the past decade have

focused on amendments and more minor corrections, and therefore have not had the same

soaring impact on student performance—this characteristic of post-2011 school finance re-

forms could also explain why they have less of a redistributive effect than their earlier coun-

terparts. I do find, however, that the existence of student-focused institutions heightens the

positive impact of a marginal dollar, which shows that money matters most, and has the

most influence on student outcomes, when certain infrastructures that prioritize student

achievement or empowerment are already in place.

Further research in this area is important and necessary for ensuring that the American

public school system can continue to progress toward a more fair outcome for all students.

Establishing methods to evaluate what types of local governments are most likely to substi-

tute their own tax dollars with state funds could be the next step in addressing matters of

government financing more generally, but it is obvious that the issue of inequitable pub-

lic school funding across counties is entrenched within the broader economic and social

contexts of the United States landscape. Although identifying causality, or lack thereof, be-

tween redistribution and student outcomes is a start, perhaps a greater overhaul is necessary

to improve the everyday lives of American children for generations to come.
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Table A.1: Event Study Regression Results: Low-Income Reading Score

Dependent Variable:
Time Since Intervention Change in Reading Score Standard Error

-8 -3.2632∗ 0.6633
-7 10.7368∗ 0.6633
-6 1.3421 0.8436
-5 -0.6579 1.7838
-4 0.0921 3.2360
-3 -3.7895 2.2971
-2 2.9079 1.6474
-1 1.2039 4.0876
0 0.0789 1.4046
1 1.7211∗ 0.6631
2 0.7018 0.8668
3 -1.5132 2.8027
4 2.1316 3.0898
5 0.2456 2.9045
6 3.8421∗ 0.7865
7 3.8421∗ 0.8132
8 -5.6316∗ 0.8337
9 8.1053∗ 0.8666
10 2.1053∗ 0.8255

Overall 1.4208 0.7455

Note: ∗p < 0.05

57



Table A.2: Event Study Regression Results: Non-Low-Income Reading Score

Dependent Variable:
Time Since Intervention Change in Reading Score Standard Error

-8 -1.8718∗ 0.3704
-7 0.1282 0.3714
-6 0.4444 0.6632
-5 -4.2222∗ 0.3802
-4 -0.6026 2.1198
-3 1.4872 0.7993
-2 -0.1026 0.9721
-1 -2.0897∗ 0.6442
0 2.0577 1.6009
1 -0.2308 1.0445
2 1.4188 2.8908
3 1.0192 1.2987
4 3.3333 4.6125
5 0.6154 1.1678
6 14.4103∗ 0.6170
7 -1.5897∗ 0.6443
8 -4.8718∗ 0.5985
9 18.2564∗ 0.6658
10 -1.7436∗ 0.6950

Overall 2.9704 0.8214

Note: ∗p < 0.05
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Table A.3: Event Study Regression Results: Low-Income Graduation Rate

Dependent Variable:
Time Since Intervention Change in Graduation Rate Standard Error

-7 0.0543 0.3046
-6 0.1286 0.5763
-5 -0.0486 1.8192
-4 0.4126 1.5242
-3 0.1789 0.6443
-2 -0.8200 0.6193
-1 0.0519 0.4536
0 0.5669 3.2285
1 2.4681 2.4053
2 2.4681 3.6080
3 2.5781 3.6651
4 -2.5786 2.1498
5 -2.6786 1.6729
6 -2.2829 1.8872
7 0.0771 0.8921

Overall 0.0735 1.7044

Note: ∗p < 0.05

59



Table A.4: Event Study Regression Results: Non-Low-Income Graduation Rate

Dependent Variable:
Time Since Intervention Change in Graduation Rate Standard Error

-7 0.2029 0.1830
-6 0.4533 0.5850
-5 -0.5300 0.9657
-4 1.2429 1.6487
-3 0.3863 0.6857
-2 -0.6240 0.3877
-1 0.5214 0.4410
0 1.1771 1.2293
1 1.1771 1.5574
2 1.8514 2.6533
3 1.8038 1.3355
4 -1.6100 1.5510
5 -1.4686 1.3602
6 -1.1529 2.2632
7 0.6000 0.6778

Overall 0.3907 1.2389

Note: ∗p < 0.05
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Table A.5: Event Study Regression Results: Reading Ratio (Non-Low-Income/Low-Income)

Dependent Variable:
Time Since Intervention Change in Reading Ratio Standard Error

-8 -0.0051 0.0025
-7 0.0394∗ 0.0024
-6 0.0033 0.0054
-5 0.0121 0.0082
-4 0.0021 0.0083
-3 -0.0197∗ 0.0053
-2 0.0117 0.0076
-1 0.0122 0.0139
0 -0.0069 0.0078
1 0.0095 0.0050
2 -0.0024 0.0109
3 -0.0189∗ 0.0019
4 -0.0030 0.0176
5 -0.0077 0.0065
6 -0.0351∗ 0.0028
8 -0.0019 0.0028
9 -0.0328∗ 0.0030

Overall -0.0110 0.0035

Note: ∗p < 0.05
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Table A.6: Event Study Regression Results: Graduation Ratio (Non-Low-Income/Low-Income)

Dependent Variable:
Time Since Intervention Change in Graduation Ratio Standard Error

-7 -0.0027 0.0027
-6 -0.0049 0.0042
-5 0.0039 0.0119
-4 -0.0095 0.0066
-3 -0.0016 0.0044
-2 -0.0041 0.0084
-1 -0.0048 0.0030
0 -0.0050 0.0197
1 0.0089 0.0199
2 0.0087 0.0130
3 0.0103 0.0156
4 -0.0152 0.0071
5 -0.0175 0.0082
6 -0.0164 0.0054
7 -0.0084 0.0047

Overall -0.0043 0.0073

Note: ∗p < 0.05
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