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Recent causal evidence connects levels of per pupil spending and short- and long-term student outcomes. This evidence fur-
ther suggests that specific types of spending may mediate the relationship between expenditures and student outcomes. Yet
race remains related to funding disparities and schooling experiences in ways that raise concerns about the role of school
finance in perpetuating racial opportunity gaps. We explore this potential source of educational inequality by asking how
racial segregation and racial socioeconomic disparities are related to racial disparities in school district spending over time.
We use 15 years of data from the School Funding Fairness Data System on school district expenditures and demographics to
explore patterns of racial/ethnic segregation and racial/ethnic disparities across six categories of per pupil expenditures. We
find that changes in racial/ethnic segregation within a state from 1999 through 2013 are associated with racial/ethnic dis-
parities in spending, even after accounting for disparities in poverty.
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TrE effects of school spending have long been debated (see,
e.g., Coleman et al., 1966; Hanushek, 1997). Recent studies
using school finance reforms as natural experiments test
whether more spending leads to improved student outcomes
and find that funding does matter. For example, Jackson
et al. (2016) find that, for youth from low-income back-
grounds, “a 10% increase in per pupil spending each year for
all 12 years of public school is associated with 0.46 addi-
tional years of completed education, 9.6% higher earnings,
and a 6.1 percentage point” decrease in adult poverty
(p- 160). The school finance reform literature also suggests
that funding matters because of the educational goods and
services money can buy. Specific types of spending such as
reductions in class size, increased instructional time, higher
teacher salaries, and capital outlay may mediate the relation-
ship between spending and student outcomes (Jackson et al.,
2016; Lafortune, Rothstein, & Schanzenbach, 2018). Thus,
both the amount of per pupil expenditures and the specific
allocation of these expenditures matter for student outcomes
(see, e.g., Baker, 2016).

The causal relationship between revenue and student out-
comes (Candelaria & Shores, 2019; Hyman, 2017; Jackson
et al., 2016; Lafortune et al., 2018) raises concerns about
racial disparities in spending patterns. If spending matters
for student achievement, then racial disparities in resources
may play a key role in the racial opportunity gap. Recent
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descriptive work does find evidence of racial disparities in
school district resources. Weathers and Sosina (2019)
explore contemporary patterns of between-district racial
segregation and racial disparities in school district revenue.
The authors find that when Black students are increasingly
concentrated in separate school districts from White students
in the same state, total revenue shifts in a way that disfavors
the typical Black student’s district, even after controlling for
racial differences in poverty. This finding raises concerns
about the implications of between-district racial segregation
for racial disparities in spending. Specifically, between-dis-
trict racial segregation might also be associated with changes
to spending patterns that have implications for student per-
formance. Understanding how spending patterns vary with
racial segregation is key to understanding racial disparities
in educational opportunities.

In this descriptive analysis, we ask how between-district
racial segregation and racial socioeconomic segregation are
related to racial disparities in school district spending over
time." The current study expands on existing literature by
exploring how spending priorities vary with contemporary
segregation patterns. This evidence provides insight on how
segregation might translate into opportunity gaps. We use
national data on school district expenditures and demo-
graphics over 15 years from 1999 through 2013 to describe
how between-district segregation patterns relate to racial
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disparities in distinct categories of per pupil expenditures.
Given findings that spending on instruction (e.g., Nye,
Hedges, & Konstantopoulos, 2000; Staiger & Rockoff,
2010), infrastructure (e.g., Cellini, Ferreira, & Rothstein,
2010; Conlin & Thompson, 2017), administration, and sup-
port services (e.g., Jacques & Brorsen, 2002) may impact
student outcomes, we focus our analyses on these categories
of expenditures. We find that changes in racial segregation
within a state are associated with racial disparities in spend-
ing patterns, even after accounting for racial disparities in
poverty. In exploring the descriptive relationship between
segregation and racial disparities in expenditures by cate-
gory, this study contributes evidence of the ways in which
segregation may be linked to disparities in school inputs.

Between-District Inequality

Between-district inequality is an important focus of study
due to districts’ role in spending decisions. Historically,
desegregation orders following Brown v. Board of Education
and federal mandates tied to funding provisions initiated a
period of declining segregation within districts (Cascio,
Gordon, Lewis, & Reber, 2010; Reardon & Owens, 2014).
White flight and legal limitations on the federal and state
efforts to implement desegregation across districts resulted in
higher levels of between-district segregation (Reardon &
Owens, 2014). Contemporary Black—White between-district
segregation (as measured by unevenness) remains higher
than intradistrict segregation (Reardon & Owens, 2014).
Between-district Black—White segregation started to decline
in the early 2000s, while between-district Latinx—White seg-
regation and economic segregation, in contrast, have both
increased somewhat (Reardon & Owens, 2014).

Levels of between-district segregation may in part be
attributable to increases in “residential segregation patterns
at a large geographic scale (e.g., segregation between cities
and suburbs), which particularly affect segregation between
school districts” (Reardon & Owens, 2014, p. 207). Recent
studies have also found evidence of a strong relationship
between rising income inequality and residential income
segregation, largely due to the relationship between income
inequality and income segregation at a larger geographic
scale (Reardon & Bischoff, 2011; Reardon, Bischoff, Owens,
& Townsend, 2018). These between-district inequalities
suggest that spending differences between districts can have
implications for racial and socioeconomic inequalities in
school district resources.

Trends in School District Expenditures

Spending on public elementary and secondary schools
increased steadily between 1890 and 1990 (Hanushek &
Rivkin, 2007). The increasing cost of instruction, declining
student—teacher ratios, noninstructional expenses, and the

education of special needs populations explains much of this
increase (Hanushek & Rivkin, 2007). In addition, since the
Civil Rights era in the mid-20th century, several waves of
school finance litigation spurred reforms to public school
funding systems across the nation. Plaintiffs accused states
of violating state equal protection rights or failing in their
constitutional duty to provide an adequate education
(Guthrie, 1980; Odden & Picus, 2008). Remedies involved
redesigning finance systems to disrupt the relationship
between local property wealth and district funding levels
and to mandate a minimum level of quality and services
(Guthrie, 1980; Odden & Picus, 2008).

In recent decades, education expenditures have continued
to grow and remain substantial. Between 1993 and 2013,
average per pupil current operating expenditures increased
by about 6.1 percent, or $400 dollars, though a notable drop
is evident after the 2008 Great Recession (Baker & Weber,
2016). Total expenditures across school districts sum to about
$639.5 billion dollars as of the 2014-2015 school year (U.S.
Census Bureau, 2017). Most of this spending is earmarked
for salaries, wages, and benefits for personnel. In 2014-2015,
79.6% of current national per pupil education spending was
spent on salaries, wages, and benefits for personnel across
functions. Of all personnel expenditures, 76.2% was spent on
instructional personnel (U.S. Census Bureau, 2017). Much
smaller shares are spent on noninstructional and nonperson-
nel items (U.S. Census Bureau, 2017).

School Spending and Student Outcomes

A growing body of literature has also found evidence that
levels of spending matter for student outcomes. Historically,
desegregation after Brown improved Black students’ out-
comes through increased exposure to higher resourced
schools (Johnson, 2011; Reber, 2010). In recent decades,
spending increases associated with school finance reforms
led to increased student performance, educational attain-
ment, and adult outcomes. Reform-induced spending
resulted in improvements in standardized test performance,
rates of high school graduation, college enrollment, college
completion, and adult earnings (Candelaria & Shores, 2019;
Hyman, 2017; Jackson et al., 2016; Lafortune et al., 2018).
Low-income students and low-income districts in particular
benefited from increases in funding. For example, low-
income districts received larger increases in funding than
high-income districts and also experienced increases in
NAEP achievement as a result (Lafortune et al., 2018).

Evidence further suggests that spending on specific edu-
cational goods and services also matters for student achieve-
ment. Foremost is instructional spending. Class size and
teacher quality have long been implicated in the debates
over what type of spending matters (e.g., Cellini et al., 2010;
Conlin & Thompson, 2017), and both small classes and
employing high-quality teachers cost more money. Increases



in instructional spending (e.g., class size) may play a role in
the positive relationship between desegregation and Black
student outcomes (Johnson, 2011; Reber, 2010). In addition,
studies from the school finance reform literature found that
court-ordered reforms led to increases in instructional
expenditures, particularly through decreases in class size
and student—teacher ratios (Hyman, 2017; Jackson et al.,
2016; Lafortune et al., 2018). Increased instructional time as
a result of smaller class sizes and higher quality teachers
drawn by salary increases are thought to mediate the rela-
tionship between increased spending and improved out-
comes (Jackson et al., 2016).

Though less explored, other noninstructional expendi-
tures matter for student outcomes. Investments in facilities,
student support services, and school and district leadership
may improve outcomes by creating a context where students
can focus on learning. Studies of the causal impact of school
district facilities improvement on student test scores in Ohio
found positive long-term effects (Conlin & Thompson,
2017; Goncalves, 2015). The authors theorized that physical
construction disrupts short-term learning, but upgrades and
enhancements to school facilities improve long-term perfor-
mance. Similar long-term effects were found in Michigan
(Hong & Zimmer, 2016) and California (marginally signifi-
cant; Cellini et al., 2010), though not in Texas (Martorell,
Stange, & McFarlin, 2016). Furthermore, funding increases
from school finance reforms were directed in part to capital
spending (Jackson et al., 2016; Lafortune et al., 2018), sug-
gesting that this spending may also mediate the relationship
between expenditures and student outcomes.

While administrative and pupil support spending is less
studied, each may have plausible effects on student out-
comes. Jacques and Brorsen (2002) found cross-sectional
negative correlations between student outcomes and expen-
ditures on support and administration. Yet staff such as
counselors and school nurses may provide critical supports
for students who may not have access to these types of
resources outside of school. Furthermore, the ability of prin-
cipals to identify quality teacher candidates is important for
student achievement (Staiger & Rockoff, 2010), something
for which experienced administrators may have more skills.
Taken together, this literature suggests that how education
dollars are spent may shape student outcomes.

How Might Segregation Be Related to Expenditures?
School District Finance and Budgeting

To theorize about possible mechanisms in the relation-
ship between segregation and expenditures, we must con-
sider how school districts make spending decisions. Districts
are the administrative unit where many funding and spend-
ing decisions are made. Fiscally independent school districts
have the authority to levy taxes. Districts are also the entity
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that receives state and federal funds for disbursal to schools
(Roza, 2010). Spending practices in schools are largely dic-
tated by district-level factors. Some examples include labor
contracts that determine staff salaries, salary schedules, class
size, and the academic calendar; earmarks for special pro-
grams or populations; policies on teachers’ ability to choose
the school where they work; voter levies and referendums
for educational funding or programs; parent and community
advocacy; and district distribution formulas to determine
spending levels (Roza, 2010).

Though spending practices vary both within and across
states, some generalizations can be made. School district
spending is strongly influenced by past practice. Many dis-
tricts take an “incrementalist” approach to budgeting, which
means that “most budgets are developed by assessing what it
will cost to purchase the same mix of goods and services in
the next budget year, and comparing that figure to available
revenues” (Odden & Picus, 2008, p. 239). Fixed costs, such
as state-mandated limits on administrative expenditures or
salaries from collective bargaining contracts (Guthrie, 1980;
Odden & Picus, 2008), constrain districts’ ability to cut
funding from certain categories. Districts are also generally
motivated to protect instructional personnel when cuts need
to be made (Odden & Picus, 2008). Since budgets often have
to be approved by the board of education and the public on a
yearly basis (Odden & Picus, 2008), local political advocacy
may also protect certain types of spending when districts are
faced with cuts. In sum, districts are essentially the entity
that translates funding into expenditures (Roza, 2010). If this
process of translation varies between districts, between-dis-
trict demographics might have implications for disparities in
exposure to educational inputs. In other words, patterns of
between-district sorting by race and socioeconomic status
can have meaningful implications for inequality when
accompanied by between-district differences in spending
priorities.

Given this knowledge of districts’ role in education
finance, we hypothesize that changes in racial segregation
might lead to changes in expenditures through two main
district-level pathways. First, racial segregation might be
associated with revenue constraints that limit spending
across all subcategories or that force districts to make cuts in
some areas while preserving spending in others. Note that
we are only interested in revenues as a mechanism by which
segregation may influence expenditures. Other studies
already explore segregation and revenue (Weathers &
Sosina, 2019); thus, we are primarily concerned with pat-
terns in expenditure subcategories. Second, racial segrega-
tion might itself directly lead districts to change how they
translate revenue into expenditures, perhaps through influ-
encing personnel characteristics or by leading districts to
reevaluate spending priorities. Each of these possible mech-
anisms is discussed in the two subsections that follow.
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Revenue Constraints and Expenditure Constraints

The first mechanism relates to revenue constraints that
limit spending. There is evidence that racial segregation is
related to racial disparities in funding. As mentioned previ-
ously, a recent analysis using a similar data set and analytical
strategy to what is described here, finds that Black—White
between-district segregation is negatively associated with
total revenue disparities (Weathers & Sosina, 2019). This
relationship is largely driven by disparities in local revenue
and remains even after accounting for poverty and other
racial differences between districts. Using different mea-
sures of segregation, La Ferrara and Mele (2006) also found
significant relationships between racial segregation and
school expenditures. Using the proportion of minority
migrants into a metropolitan area in 1940 as an instrument
for metropolitan area—level segregation in 1990, the authors
found that higher levels of segregation led to increases in
average expenditures at the metropolitan level, but ulti-
mately widened spending inequality between socioeconomi-
cally advantaged and disadvantaged school districts within
the same metropolitan area. These findings suggest that
Black—White segregation may lead to funding constraints at
the district level. What this literature does not tell us is the
extent to which these funding or expenditure disparities are
related to patterns of education spending. Since we know
that certain types of spending matter for student outcomes, it
is important to know the extent to which these overall con-
straints on revenue might alter spending by subcategory.

If racial segregation is related to expenditures through its
influence on funding, we would expect to observe one of
two patterns. First, we might expect that increasing levels of
between-district racial segregation would be associated with
less total expenditures and less expenditures across all sub-
categories. This is consistent with districts making spending
cuts across the board when faced with revenue constraints.
As an alternative, we might expect that increasing levels of
between-district racial segregation would be associated with
less total expenditures and less expenditures in only nonper-
sonnel categories and other categories that include items that
are not essentially fixed costs. This is consistent with dis-
tricts making cuts in areas that are not legally mandated or
otherwise earmarked expenses, as opposed to making cuts
across the board, when faced with revenue constraints.

District Demographics and Patterns of Spending

The second set of mechanisms ties racial segregation more
directly to certain kinds of expenditures. Both racial segrega-
tion and racial disparities in poverty may be directly related to
spending priorities. For example, racial segregation and racial
disparities in poverty may lead to lower spending as a result of
the preferences and characteristics of teachers. There is long-
standing evidence that high-poverty and high-minority
schools are, on average, staffed by teachers with less experi-
ence, less education, and less skill (Boyd, Lankford, Loeb, &
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Wyckoff, 2005b; Peske & Haycock, 2006). Teachers also pre-
fer to teach in schools and districts close to where they were
raised and that are demographically similar to where they
went to high school (Boyd, Lankford, Loeb, & Wyckoff,
2005a; Boyd et al., 2005b). Given the existing levels of racial
segregation across schools, districts, and neighborhoods, that
demographic preference can reinforce socioeconomic and
racial differences in teaching personnel across districts.
Furthermore, teachers are more likely to leave high-poverty
schools generally and high-poverty schools with larger pro-
portions of minority students in particular (Scafidi, Sjoquist,
& Stinebrickner, 2007). A recent causal analysis of school
desegregation in North Carolina also found that increases in
Black enrollment led to a less experienced teaching force
(Jackson, 2009). Thus, teacher characteristics and personnel
characteristics more generally, may vary as a result of student
demographics.

If either racial segregation or racial disparities in expo-
sure to poverty is related to funding through personnel char-
acteristics, we would anticipate that increasing levels of
between-district segregation would be related to disparities
in spending categories that include large shares of personnel
expenses. These categories include instructional, adminis-
trative, and social support service expenditures. As Black
and Latinx students are more unevenly distributed across
districts, it may be harder for these segregated districts to
recruit and retain highly educated, skilled, and experienced
teachers, administrators, and other staff. The resulting labor
force may be less experienced. In this manner, changes in
the composition of the school district staff may result in
racial spending disparities in personnel expenditures.

Finally, it may be the case that states with increasing
between-district segregation may prioritize certain categories
of spending to better serve the needs of changing student
populations. For example, earmarked or categorical pro-
grams targeting certain student populations (e.g., after-school
programming for districts with concentrated poverty) could
lead to greater relative spending in some categories as segre-
gation between districts increases. While we are not able to
observe or disentangle mechanisms in this analysis, this kind
of relationship suggests certain descriptive patterns. If it is
the case that districts are changing spending practices as seg-
regation increases in order to better serve the needs of stu-
dents, we would expect to see more relative spending in
subcategories as segregation increases over time.

In sum, if either racial segregation or racial disparities in
exposure to poverty is related more directly to expenditures
through its influence on spending priorities, we would expect
to observe a relationship between segregation and expenditure
subcategories, but not total expenditures. This would be con-
sistent with districts shifting spending as district demograph-
ics change. A negative relationship between segregation and
personnel spending categories such as administration, instruc-
tion, or social services would be consistent with mechanisms
such as shifting personnel characteristics or reductions in staff



as segregation increases. A positive relationship between seg-
regation and spending categories would suggest that spending
is being redirected, perhaps to better serve the needs of stu-
dents or in response to changes in political mobilization.

Data and Method

In order to explore the relationship between racial segrega-
tion and expenditure disparities, we adapt the empirical strat-
egy from Weathers and Sosina (2019) to model expenditure
disparities as a function of segregation and other between-
district disparities. While Weathers and Sosina (2019) explore
school district funding, we are motivated by the school finance
literature on the effects of particular types of spending and
instead focus on expenditure disparities by subcategory.

Data

Our primary source of data is the School Funding Fairness
Data System (SFFDS), a compilation of longitudinal federal
data sources that provides measures of school district finance
and demographics over time (Baker, Srikanth, & Weber,
2016). We specifically make use of the Local Education
Agency (LEA) Fiscal Database (Version 1.0) provided in the
SFFDS. Using the SFFDS, we observe school district expen-
ditures by subcategory, racial composition of the student
body, child poverty estimates, and other demographic charac-
teristics across all districts from spring of 1993 through
spring of 2014. We link the SFFDS to school-level imputa-
tions based on the Common Core of Data’s Public Elementary/
Secondary School Universe Survey Data in order to address
missing data on student demographics in early years of data
collection. Finally, to construct a measure of urbanicity and
cost-adjust dollar values within states, we match this com-
bined file to both the Common Core of Data’s Local
Education Agency Universe Survey Data and the state-level
Comparable Wage Index (CWI) file from the Busch School
of Government and Public Service. In order to make use of
nonmissing values in the rich set of covariates included in the
SFFDS, we restrict our analyses to 1999 through 2013, years
for which we have CWI measures to adjust expenditures.’

Measures

We focus on racial disparities in five expenditure subcate-
gories: (1) administration, (2) infrastructure, (3) instruction, (4)
social support services, and (5) all other spending. We con-
structed these five expenditure subcategories using the defini-
tions reported in the Local Education Agency Finance Survey
(F33; Cornman, 2015). Administration includes spending on
items such as general and school administration. Infrastructure
includes operation, maintenance, and capital outlay. Instruction
includes costs of instructional staff and materials. Social sup-
port services include items such as pupil support and adult edu-
cation. All other expenditures are included in a catchall “other”
category. This category includes items not otherwise classified
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(e.g., food services, enterprise operations) as well as payments
to governments, interest on debt, and transfers. The expendi-
ture items used to construct this catchall “other” category are
often vaguely defined and represent a range of miscellaneous
spending. This catchall category also represents a relatively
small share of total expenditures (about 8.4% in 2013). Unlike
the larger categories of spending, there is likely substantial
noise in the “other” expenditures category due to variations in
state accounting procedures. There is also little literature to
suggest that any of the items of this category would affect stu-
dent outcomes. For these reasons, we caution overinterpreting
any findings for “other” per pupil expenditures. It is most
appropriate to consider this category as reflecting a range of
miscellaneous expenditures that districts do not report else-
where. For a full list of category definitions, see online
Supplemental Appendix Table Al.

To contextualize how shifts in one category affect overall
spending, we additionally predict disparities in total expen-
ditures. Previous literature has explored the relationship
between between-district racial segregation, racial socioeco-
nomic segregation, and revenue disparities (Weathers &
Sosina, 2019). Due to the high correlation between total rev-
enue and total expenditures (0.99 in our analytical sample),
we do not anticipate the relationship between segregation
and total expenditures to differ substantively from the rela-
tionship between segregation and total revenue. Therefore,
the bulk of our discussion, will focus on patterns of dispari-
ties in our five subcategories of expenditures.

Our key dependent variables are measures of between-
district racial expenditure disparities by subcategory. For each
expenditure subcategory, we first account for geographic dif-
ferences in labor market costs across districts within a state.
All subcategories of per pupil expenditures are cost-adjusted
by multiplying the base amount by the following,

cwi,
cwi,’

where CWI, is the comparable wage index for the state j
in a given year ¢t and CWI, is the index for district i
(Taylor, Glander, Fowler, & Johnson, 2007).

Next, we compute the dollar difference in cost-adjusted
per pupil expenditures between the typical Black/Latinx stu-
dent’s district and the typical White student’s district. The
difference is calculated as follows,

Racial Expenditure Disparity’ =

"z" Expenditures;, | Enrollment},
Enrollment,, |\ Enrollment$,

i=1

i Expenditures;.t Enrollment;fh”e
Enrollment,, )\ Enrollment,"™ |

i=1 Jt

where i indexes the district, j indexes the state, ¢ indexes
the year, g indexes the racial subgroup (either Black or
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Latinx), and s indexes the expenditure category of interest
(total, administrative, infrastructure, instructional, social
services, or other).

A difference of one dollar will mean more in a state that is
relatively low spending than it will in a state that is high
spending. For example, in fiscal year 2013 (the spring of the
school year), typical per pupil spending in Idaho was
$7,249.26 per pupil versus $23,538.12 in New York. Two
hundred dollars of per pupil expenditures represents 2.7% of
typical spending in Idaho but less than 1% of typical spending
in New York. That is greater than a threefold difference in
magnitude. Without making any adjustments, one would have
to consider this threefold difference in magnitude when inter-
preting model results. To address this issue of interpretation,
we standardize district racial dollar differences by dividing
each difference by average total expenditures in a state in the
2006 fiscal year (the median year in our sample) and multiply-
ing that standardized amount by $10,000. This results in a
value that can be interpreted as the racial disparity in per pupil
expenditures for every $10,000 of average spending by the
state. In other words, a coefficient of $200 would reflect 2%
of a state’s average 2006 spending. A key advantage of this
particular adjustment is that it allows us to report both a dollar
amount and to understand that dollar amount in the context of
total typical spending in a state. Therefore, the coefficients in
our models remain interpretable while also properly contextu-
alizing spending in expenditure subcategories.

Our key independent variables are measures of between-
district racial segregation and racial socioeconomic segrega-
tion. We measure between-district racial segregation in a
manner similar to racial disparities in expenditures. We cal-
culate the difference in proportion Black enrollment in the
typical Black student’s district relative to proportion Black
enrollment in the typical White student’s district within a
state. We calculate a comparable measure of Latinx—White
differences in Latinx enrollment. We hypothesize that
between-district racial sorting may have pernicious conse-
quences when associated with spending variation across dis-
tricts. Therefore, a measure of segregation that captures
between-district sorting is key to assessing our theory of
why segregation would matter for spending patterns. This
unevenness measure captures between-district differences in
racial composition. Since we are concerned about how dif-
ferences in composition relate to spending patterns, this
unevenness measure is the most appropriate for our between-
district analysis. The following equation details this measure
of segregation.

Racial Segregation;f’t =

C Enrollment], || Enrollment;,
Z[ Enrollment,, ][ Enrollment, ] B
. Enrollment, \( Enrollment;;"
2[ Enrollment,, ][ Enrollment’," ]

A value of 0 indicates a lack of segregation across dis-
tricts within a state—for example, the proportion Black in
the typical Black student’s district is the same as the propor-
tion Black in the typical White student’s district. A value of
1 indicates complete segregation—in other words, Black
and White students are in entirely separate school districts.

We measure racial socioeconomic segregation in a similar
manner to the racial segregation measures, except we com-
pute the difference in child poverty in the typical Black/Latinx
student’s districts relative to the typical White student’s dis-
trict. Poverty is measured using the Small Area Income and
Poverty Estimates (SAIPE). SAIPE provides yearly estimates
of poverty rates for school-age children living within a school
district boundary (U.S. Census Bureau, n.d.). Our racial socio-
economic disparity measure is detailed below.

Racial Socioeconomic Segregation, =

HZ" Poverty,, Enrollment},
Enrollment,, |\ Enrollment},

i=1

i Poverty,, Enrollment;;"
Enrollment,, Enrollment""™

i=1 Jt

This measure spans values of —1 to 1. Positive values indi-
cate that Black/Latinx students tend to be in districts with
higher child poverty rates than White students. Negative val-
ues indicate that White students tend to be in districts with
higher child poverty rates than Black/Latinx students in the
same state.

Since SAIPE child poverty estimates are community-
based measures instead of school-based measures, they cap-
ture differences in neighborhood poverty context. SAIPE
estimates are often used in formulas determining district eli-
gibility for compensatory federal aid (U.S. Department of
Education, 2018). If racial socioeconomic segregation is
related to expenditure patterns as a result of revenue con-
straints stemming from disparities in local property wealth,
we would expect to see relationships between this measure of
racial socioeconomic segregation and expenditure patterns.

We also include a series of controls for measures related
to spending levels that may confound the relationship
between racial segregation, racial socioeconomic segrega-
tion, and racial expenditure disparities. First is other-group
segregation (i.c., Black—White differences in Latinx enroll-
ment and Latinx—White differences in Black enrollment).
Next, to address differences in operating costs based on dis-
trict size, we control for racial disparities in the number of
schools for every 1,000 students in a district. We also control
for racial disparities in special education enrollment and
English language learner enrollment, to address the fact that
districts with high concentrations of these students will have
higher costs for providing specialized services. To account
for differences in spending due to geographic concentration,



but not addressed with our CWI adjustment (e.g., the cost of
busing), we also control for racial disparities in urbanicity
(see online Supplemental Appendix Table A2 for details on
the construction of the urbanicity measure). Finally, we con-
trol for the state proportion of child poverty, as well as state
proportion Black, Latinx, Asian, and Native American to
account for the potential impact of overall changes in stu-
dent demographics within states.

Sample Restrictions

We restrict our analyses to traditional school districts
with nonmissing data from 1999 through 2013. Out of
268,498 district-year observations between fiscal years 1999
and 2013 (inclusive), we exclude 67,241 district years.
District-year observations are excluded for districts serving
nontraditional populations (e.g., juvenile justice), that are
located outside of the 50 states (e.g., territories), or are char-
ter districts.* The District of Columbia and Hawaii are not
included, because they each comprise one district, which
makes it impossible to conduct an analysis of between-dis-
trict within-state disparities. Finally, district-years with out-
lier values for total per pupil expenditures, missing
expenditure data, or no 5- to 17-year-olds according to
SAIPE estimates are also dropped.’ See online Supplemental
Appendix Table A3 for the number of districts excluded.

After these restrictions, we construct our analytical sample
by collapsing the remaining 201,257 district-year observations
to the state level to construct between-district measures of
inequality. All models are run on these state-level measures of
between-district disparities. We present models and descriptive
statistics for the 641 state-year observations that are not miss-
ing on any of our control variables. See online Supplemental
Appendix Table A4 for the state-year observations excluded
from the primary models due to missing values.

Analysis

Our modeling strategy is to regress racial expenditure
disparities by subcategory on racial segregation, racial
socioeconomic segregation, other-group segregation, racial
differences in the number of schools, special education
enrollment, ELL enrollment, and our vector of state-year
demographic controls (X, ) with state (I'";) and year (A)
fixed effects. This model specification is given below.

Standardized Racial Expenditure Disparity}; =
B, + B,Racial Segregation, +

B,Racial Socioeconomic Segregation?, +
B,Other Group Segregation, +

B,Racial Diff Number of Schools¥, +

BsRacial Diff Special Ed?, +

BeRacial Diff ELLS, +B, X, +T, + A, +¢,
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This results in an estimate of the partial associations
between state-level racial and racial socioeconomic segrega-
tion and racial expenditure disparities, net of racial differ-
ences in district characteristics, state-level demographics,
and time-invariant characteristics of states and years.

Results
Descriptive Statistics

Table 1 presents descriptive statistics on state-level racial
disparities. We first calculated means across years within
each state and then calculated the mean across states. Recall
that our disparity measures are all differences (e.g., Black
minus White values). From this table, we can see that on
average, both Black and Latinx total per pupil expenditures
exceed White total per pupil expenditures by $229.53 and
$126.15, respectively. This is anticipated due to the strong
relationship between race and poverty (Reardon & Owens,
2014) and the increased federal funding targeted toward stu-
dents in districts with concentrated poverty (Cascio & Reber,
2013). While total per pupil expenditures may be greater for
the typical Black or Latinx students’ districts, there is varia-
tion in how these dollars are spent. On average, both Black
and Latinx per pupil expenditures exceed White per pupil
expenditures for administration, instruction, and social ser-
vices. On the other hand, Black and Latinx per pupil expen-
ditures are less than White per pupil expenditures on
infrastructure. Black per pupil expenditures on all other
items are slightly less than in the typical White student’s dis-
trict, while Latinx spending is comparable.®

Table 1 also illustrates some familiar facts. Black and
Latinx students’ typical districts tend to have higher levels of
child poverty, on average, than the typical White student’s
district (5.4 and 4.0 percentage points higher in Black and
Latinx districts, respectively). Black and Latinx students
also tend to be concentrated in districts with slightly more
Black and Latinx peers, though average levels are greater for
Black students (0.185) than for Latinx students (0.121).

To explore patterns over time, we present descriptive sta-
tistics on the trend in our outcome measures, key predictors,
and controls in Table 2. To produce the descriptive statistics
in Table 2, we first regressed each measure on fiscal year in
separate regressions for each state to get an estimate of the
trend across years within a state. We then found the mean of
that trend across states, along with the standard deviation,
minimum value, maximum value, and the 25th and 75th
percentiles of that trend. The average trend across states in
per pupil spending disparities tends to be positive, suggest-
ing that states are spending more in the typical Black and
Latinx students’ districts relative to the typical White stu-
dent’s district over time. We can also see that year-to-year
changes in between-district racial and racial socioeconomic
segregation tend to be small. The average trend for Black—
White segregation is slightly negative, while the average



TABLE 1
Levels of Key Outcomes, Predictors, and Controls

Levels of Black—White Disparities

Levels of Latinx—White Disparities

M SD Min Max M SD Min Max

Outcomes

Total per pupil (PP) 229.53 765.05 —1204.38 2234.89 126.15 513.87 —1664.66 1465.10

expenditures (exp.)

PP administrative exp. 34.04 98.65 —178.85 278.75 7.90 75.58 -231.35 190.63

PP infrastructure exp. -10.37 207.92 —397.65 548.18 -20.21 126.81 —315.80 367.87

PP instructional exp. 149.52 410.20 —794.84 1382.80 100.57 301.51 =751.70 1115.89

PP social services exp. 67.28 84.26 —133.46 252.07 37.58 68.89 —174.40 199.55

PP other exp. -10.95 237.67 —342.26 1449.21 0.31 131.33 -296.47 689.49
Predictors

Poverty 0.054 0.049 -0.014 0.163 0.040 0.048 —0.044 0.186

White enrollment -0.251 0.169 -0.562 -0.011 -0.196 0.140 -0.530 —0.041

Latinx enrollment 0.058 0.071 -0.020 0.278 0.121 0.104 0.008 0.364

Black enrollment 0.185 0.152 0.005 0.540 0.069 0.069 —0.005 0.205
Controls

Special education enrollment 0.003 0.009 —0.012 0.029 0.000 0.009 —0.021 0.021

Schools per 1,000 pupils —0.386 0.593 —2.728 0.248 —0.269 0.401 -1.953 0.574

ELL enrollment 0.033 0.033 -0.014 0.117 0.056 0.039 0.006 0.150

City district 0.307 0.172 —0.138 0.593 0.182 0.166 —0.089 0.527

Suburban district -0.075 0.125 -0.423 0.294 —-0.050 0.129 —-0.398 0.205

Rural district -0.232 0.137 —-0.493 0.034 -0.133 0.101 —-0.349 0.081
State observations 49 49

Note. Means are first calculated within states across all years and then calculated across all states.

trend for Latinx—White segregation is slightly positive
(—0.002 and 0.001, respectively). The average trend across
states for racial socioeconomic segregation is positive for
Black—White socioeconomic segregation and near 0 for
Latinx disparities, though the trend ranges from —0.002 to
0.004. Though we do not measure poverty segregation (just
racial poverty segregation), the positive average trend for
Black—White socioeconomic segregation is unsurprising
given other literature that finds increases in between-district
economic segregation in the 2000s (Reardon & Owens,
2014).

To further contextualize the scale of the change in
between-district racial and racial socioeconomic segrega-
tion in our analytical sample years, we present Figures 1
and 2. Figure 1 shows the change in between-district racial
segregation between the first and last years a state is in our
analytical sample. The horizontal axis in Figure 1 repre-
sents the level of racial segregation in the first fiscal year a
state appears in our analytical sample (this is 1999 for most
states, but not all; see online Supplemental Appendix Table
A4). The vertical axis represents the change in racial segre-
gation between the first and last year in the sample (2013
for most states). The points are weighted by Black or Latinx

enrollment in the state in the last year a state is in the ana-
lytical sample.

From these two figures, we see that between-district
Black—White segregation decreases for most states. Some
states with relatively small Black enrollments did experience
increases. The state with the largest decrease during this time
is Michigan, which experienced about a 0.20 decrease in
Black—White segregation. For Latinx—White segregation, we
see that the states with the largest Latinx populations experi-
enced a decline in between-district segregation, though the
magnitude of that decline is less than the Black—White trend.
Moreover, there are more states that experienced small
increases in Latinx—White between-district segregation dur-
ing the sample years. This pattern is consistent with prior lit-
erature that found declines in Black—White between-district
segregation and small increases in Latinx—White segregation
in the 2000s (Reardon & Owens, 2014).

Figure 2 can be interpreted the same way as Figure 1,
except showing changes in between-district racial socioeco-
nomic segregation. The vertical line at zero represents equal
poverty in the typical Black and White students’ districts (or
Latinx and White) in the first analytical year. From this figure,
we see that in almost all states, poverty rates were higher in



TABLE 2
Trends in Key Outcomes and Predictors

Trends in Black—White Disparities

Trends in Latinx—White Disparities

M SD Min p25 p75 Max M SD Min p25 p75 Max

Outcomes

Total per pupil (PP) 2528 72.85 —125.73 —8.30 49.28 336.42 10.74 49.20 -135.64 —1490 3190 173.14

expenditures (exp.)

PP administrative exp.  —0.08 823 -1586 —4.71 451 20.68 -0.17 625 —1443 -3.08 218 21.02

PP infrastructure exp. 1.02 2691 -60.32 948 12.63 9577 -123 2326 -6191 -13.44 14.08 4896

PP instructional exp. 1582 37.56 5276 —-2.98 2090 19522 7.17 26.19 4724 238 1252 112.64

PP social services exp. 219 7.14 1882 240 552 1992 027 472 =741 242 271 12.09

PP other exp. 6.34 2766 —42.01 -3.70 563 169.75 4.69 17.66 -17.19 -1.59 472 105.52
Predictors

Poverty 0.001 0.001  -0.002 —0.000 0.001 0.004 0.000 0.001 —0.002 -0.000 0.001 0.003

Latinx enrollment 0.001 0.002 -0.002 —0.000 0.002 0.008 0.001 0.003 —0.006 0.000 0.003 0.009

Black enrollment -0.002 0.004 —0.018 -0.005 0.000 0.010 —0.001 0.003 -0.009 —0.002 0.001 0.002
Controls

Special education 0.000 0.001  —-0.002 -0.000 0.001 0.002 0.000 0.001 —0.001 —0.000 0.000 0.002

enrollment

Schools per 1,000 pupils  0.000 0.021  —0.062 —0.006 0.009 0.086 0.005 0.033 -0.029 -0.005 0.007 0.212

ELL enrollment 0.001 0.002 -0.006 —0.000 0.002 0.009 0.000 0.003 -0.009 -0.001 0.002 0.006

City district -0.002 0.011 -0.022 -0.010 0.002 0.046 —0.002 0.008 -0.024 -0.006 0.002 0.017

Suburban district 0.008 0.012 —-0.043 0.002 0.016 0.030 0.005 0.009 -0.019 -0.001 0.009 0.024

Rural district -0.005 0.007 —0.023 -0.010 —0.000  0.010 —0.003 0.007 -0.016 -0.007 0.001 0.019

State observations 49

49

Note. Based on regressions of each variable on fiscal year in a separate regression for each state. We then calculated the mean, standard deviation, minimum,
maximum, 25th percentile, and 75th percentile of the coefficient on the fiscal year variable.

the typical Black and Latinx students’ districts than the typical
White student’s district at the start of the panel. Moreover,
there is more variation in the direction of the change in Black—
White and Latinx—White socioeconomic segregation. Finally,
the magnitude of the change is smaller than for racial segrega-
tion. Michigan, for example, experienced only a small change
in racial socioeconomic segregation, despite its large decrease
in racial segregation. This may be a result of changes in the
public school population or the socioeconomic status of both
Black and non-Black students.

Black—White Segregation, Racial Socioeconomic
Segregation, and District Expenditures

The top half of Table 3 presents the coefficients of key
predictors in our models regressing Black—White expendi-
ture disparities on measures of Black—White racial segrega-
tion, Black—White socioeconomic segregation, controls, and
state and year fixed effects. Positive coefficients indicate
that our predictors are associated with shifts in spending that
favor the typical Black student’s district relative to the typi-
cal White student’s district in a state.” Note that the sign of
the coefficients cannot be understood as an indicator of

whether racial spending gaps are growing or shrinking in an
absolute value sense, since that relationship is dependent on
whether spending in the typical Black student’s district is
initially more than spending in the typical White student’s
district. For example, if spending in the typical Black stu-
dent’s district is greater than spending in the typical White
student’s district, shifts in spending that disfavor Black stu-
dents’ districts relative to White students’ districts will actu-
ally close spending gaps by bringing spending in Black
students’ districts closer to spending in White students’ dis-
tricts. In contrast, if Black students’ districts start off far
behind White students’ districts in terms of spending, shifts
that disfavor Black students’ districts will widen racial
spending gaps, resulting in Black students’ districts falling
further behind. Therefore, the sign of the coefficients does
not provide insight on the size of the spending disparities but
does provide insight on how shifts favor one group relative
to another.

The first finding to note is the lack of a statistically sig-
nificant relationship between Black—White socioeconomic
segregation and expenditure disparities. While Black—White
socioeconomic segregation is marginally associated with
other per pupil expenditure disparities (= 826.97, p=.097),
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TABLE 3

Racial Disparities in School District Expenditures Predicted by Racial Segregation and Racial Socioeconomic Segregation, 19992013

Racial
Racial Socioeconomic
Segregation Segregation
Prob.

b SE b SE Controls Year FE State FE R? F >F N
Black—  Total —4986.22%* 2192.57 639.65 2909.14 X X X 0.284 4.049 0.000 641
White  Admin. 50.26 485.49 205.19  494.16 X X X 0.165 3.429 0.001 641
Infra. =792.74 1074.38 96.07 2041.60 X X X 0.095 1.572 0.132 641
Instr. -1754.97 956.98 124.65 1202.11 X X X 0275 3.178 0.002 641
Soc. Serv. —452.43 327.85 —613.22  433.03 X X X 0.229 3.342 0.001 641
Other —2036.34%** 424 .41 826.97  488.83 X X X 0275 5.022 0.000 641
Latinx—  Total -1077.70 72429 -1011.22 2539.78 X X X 0.323 4.678 0.000 641
White  Admin. -124.11 104.96 392.99  295.98 X X X 0.450 9.118 0.000 641
Infra. —1293.35%%* 47423 —2290.60 1664.00 X X X 0.160 4.007 0.000 641
Instr. —534.21 675.82 1587.00 1307.18 X X X 0.233 2322 0.020 641
Soc. Serv. —45.26 9547 —497.19  361.71 X X X 0277 2.843 0.005 641
Other 919.22%* 43146  —203.42  610.89 X X X 0.398 2992 0.003 641

Note. Based on regressions of Black—White and Latinx—White expenditure disparities on racial segregation and racial socioeconomic segregation. Models
include state and year fixed effects (FE) with standard errors clustered at the state level. Constant not shown. Additional controls not shown include racial
disparities in other-group enrollment, district size, special education enrollment, ELL/LEP (English language learners/limited English proficiency) enroll-
ment, and urbanicity; as well as the state proportions SAIPE (Small Area Income and Poverty Estimates), Black, Latinx, Asian, and Native American.

Hp <05, Fp < 01, F*Ep < 001,

none of the relationships are significant at conventional lev-
els. In other words, when Black students are increasingly
concentrated in districts with higher levels of poverty than
the typical White student’s district, there is little evidence of
relative shifts in total expenditures or any expenditure sub-
category. The second noteworthy finding is the significant
relationship between Black—White racial segregation and
Black—White total and other expenditure disparities. Table 3
shows that as Black—White racial segregation within a state
increases, per pupil total expenditures shift in a way that dis-
favors the typical Black student’s district relative to the typi-
cal White student’s district in a state. A one-unit increase in
Black—White racial segregation is associated with $4986.22
shift in total per pupil expenditures (for every $10,000 of
total spending) disfavoring the typical Black student’s dis-
trict relative to the typical White student’s district. A one-
unit change represents a large change—a shift from complete
segregation to complete integration. One way to contextual-
ize this coefficient is to consider changes of a smaller mag-
nitude that more realistically reflect the variation in
segregation over time. Returning to Table 2, the standard
deviation of Black—White segregation trends is about 0.04.
Throughout the remainder of the article, we consider changes
at this magnitude. For example, the typical Black student’s
district in a state that experienced a 0.04 unit increase in
Black—White segregation would experience a $199.45 rela-
tive decrease (i.e., —$4,986.22 x 0.04) in per pupil total
expenditures for every $10,000 of average spending. That

magnitude reflects about 2% of a state’s average 2006 spend-
ing. As racial segregation increases net of poverty and other
disparities, money is shifted in a way that disfavors the typi-
cal Black student’s district relative to the typical White stu-
dent’s district.

Black—White racial segregation is also associated with
significant shifts in dollars for the other expenditure cate-
gory. A 0.04 increase in Black—White racial segregation
would represent a decrease of $81.45 in per pupil other
expenditures (i.e., —$2,036.34 x 0.04) in the typical Black
student’s district relative to the typical White student’s dis-
trict, for every $10,000 of average spending. Finally, we find
a marginally significant and negative relationship between
Black—White segregation and instructional spending ( =
—1754.97, p = .073). In supplemental analyses (see online
Supplemental Appendix B), we explore the extent to which
this marginal relationship may be driven by changes in class
size. To do so we ran a version of our models where the out-
come is a measure of racial disparities in the student—teacher
ratio, instead of racial expenditure disparities. Racial socio-
economic segregation is only significant in the version of the
model where outlier student—teacher ratios are treated as
missing (B = 7.72, SE = 3.63; see online Supplemental
Appendix Table B3). Thus, these supplemental analyses do
not provide strong evidence that this observed relationship is
driven by class size.

In sum, we see that increasing Black—White racial segre-
gation between 1999 and 2013 was associated with shifts in
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total and other per pupil expenditures that disfavor the typical
Black student’s district relative to the typical White student’s
district. There is some evidence that instructional spending
also changed in a manner disfavoring the typical Black stu-
dent’s district. We also find no significant relationship
between racial socioeconomic segregation and spending pat-
terns at conventional levels, though racial socioeconomic
segregation is marginally and positively related to other per
pupil expenditure disparities.

Latinx—White Segregation, Racial Socioeconomic
Segregation, and District Expenditures

The lower half of Table 3 presents results from our mod-
els predicting Latinx—White standardized dollar differences.
As with the Black—White expenditure disparity models, we
find that there is no statistically significant relationship
between Latinx—White socioeconomic segregation and
Latinx—White expenditure disparities.

We also find that Latinx—White racial segregation is a
significant predictor of expenditure disparities, net of
Latinx—White socioeconomic segregation and other con-
trols. Yet the pattern of Latinx—White expenditure disparities
differs from that of Black—White disparities. Increases in
Latinx—White segregation are significantly related to shifts
in per pupil infrastructure expenditures that disfavor the typ-
ical Latinx student’s district relative to the typical White stu-
dent’s district. A shift of 0.04 in Latinx—White segregation
would represent a $51.73 relative shift (i.e., =$1,293.35 x
0.04) in infrastructure spending disfavoring the typical
Latinx student’s district relative to the typical White stu-
dent’s district. This represents a magnitude of less than 1%
of spending by the state in 2006. Increases in Latinx—White
segregation are also significantly related to a relative
increase in per pupil other expenditures. A shift of 0.04 in
Latinx—White segregation would represent a shift of $36.77
(i.e., $919.22 x 0.04) in other per pupil spending favoring
the typical Latinx student’s district relative to the typical
White student’s district.®

Additional Analyses

We conduct several additional analyses to explore pat-
terns of heterogeneity and to verify the robustness of our
findings. First, we explore heterogeneity across states by the
general direction of the racial segregation trend during our
analytical sample years. The fact that most states experi-
enced declines in racial segregation during this period means
that the estimates are noisy, even when the point estimates
are relatively large. However, we do find evidence that in
states where Latinx—White segregation generally increased,
Latinx—White racial segregation is significantly associated
with shifts in administrative and other per pupil expenditures
that disfavor the typical Latinx student’s district. Yet in those
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same states, instructional spending shifted in ways that
favored the typical Latinx student’s district. There is also
evidence of heterogeneity across time. In the period after the
Great Recession, racial segregation for Black and Latinx
students is associated with shifts of spending that favor the
typical Black and Latinx students’ districts. Finally, in a
series of robustness checks, we find our main models are
robust to the CWI adjustment, adjusting dollar differences
by typical spending, and the correlation between segregation
measures (see online Supplemental Appendix B).”

Discussion and Conclusion

This analysis explored how recent trends in between-dis-
trict segregation were related to district spending patterns.
This descriptive evidence is a starting point to understanding
how segregation might produce educational disparities
through its relation to spending decisions. We found evi-
dence that between-district racial segregation is associated
with racial disparities in school district spending, while
between-district racial socioeconomic segregation is not. We
find that as Black—White racial segregation increases over
time, total per pupil expenditures and other per pupil expen-
ditures shift in ways that disfavor the typical Black student’s
district relative to the typical White student’s district. We
also find that Latinx—White segregation is associated with a
relative shift of per pupil infrastructure expenditures that
disfavors the typical Latinx student’s district and a shift of
per pupil other expenditures that favors the typical Latinx
student’s district. While shifts are modest in terms of all the
money that school districts spend, they are meaningful in
terms of what those dollar differences might buy. These
shifts may be the difference between hiring and firing a
teacher, investing in needed building improvements, or
maintaining adequate food service staff at lunchtime.

Since racial and racial socioeconomic segregation have,
on average, been decreasing in many states, we could also
interpret these results as representing relative spending
increases as segregation declined (as opposed to the relative
spending decreases as segregation increased). In other
words, as districts within a state are less racially segregated,
there is relatively more total and other expenditures for
Black students’ districts and relatively more infrastructure
expenditures for Latinx students’ districts. Yet, no matter the
framing, any observed association between racial segrega-
tion, net of poverty disparities and district characteristics,
remains problematic. There is little reason to think that race
should drive spending, after accounting for a range of demo-
graphic characteristics. Latinx students experiencing higher
infrastructure spending as segregation decreases is just as
problematic as Latinx students experiencing lower infra-
structure spending as segregation increases, since both are
evidence that infrastructure spending dollars are following



some racial groups and not others. Policies targeting the
relationship between segregation and spending need to con-
sider how certain types of spending come to be associated
with some groups and not others. Understanding this rela-
tionship is necessary to ensure that any future increases in
segregation do not translate into resource disparities.

While we cannot fully disentangle the mechanisms that
link patterns of between-district segregation and disparities
in spending, our findings are consistent with some possible
explanations. First, the findings for Black—White disparities
are consistent with an explanation of resource constraints
necessitating limits on spending in subcategories. The nega-
tive and (at least marginally) significant relationships
between racial segregation and total, other, and instructional
per pupil expenditure disparities could occur if the typical
Black student’s district is forced to cut spending as revenues
decline. Though our data do not allow us to make more
definitive statements about the substantive meaning of sig-
nificant findings in the catchall “other” category, recall that
this category includes items such as transfers to other gov-
ernments, food services, enterprise operations, and items
related to multiple subcategories (see online Supplemental
Appendix Table Al). What exactly gets included in these
items likely varies across districts, states, and time. Still, this
constructed category of “other” expenditures can be gener-
ally thought of as containing miscellaneous mostly nonper-
sonnel items. The significant relationships observed for
“other” expenditures might reflect reductions in these kinds
of nonpersonnel costs. For example, cutting food services
staff, reducing overhead costs, or decreasing transfer obliga-
tions as a result of enrollment declines might lead to less
“other” expenditures. The marginally significant results for
instructional spending, in turn, could result from many fac-
tors, including changing characteristics of instructional per-
sonnel, hiring practices, or collective bargaining agreements.
Our modeling does not provide strong evidence that class
size is changing. Future work should use measures of teacher
and personnel characteristics to explore whether these char-
acteristics vary with segregation.

The findings for Latinx—White expenditure disparities are
more consistent with demographic characteristics driving dif-
ferences in spending. We do not find a significant relation-
ship between Latinx—White segregation and total expenditures
as the resource constraints hypothesis would predict. This is
consistent with prior work that also did not find a significant
relationship with Latinx—White segregation and total revenue
disparities (Weathers & Sosina, 2019). We do, however, find
evidence of changing spending patterns. The significant rela-
tive shift in dollars away from infrastructure and toward other
spending for the typical Latinx student’s district relative to
the typical White student’s district is consistent with demo-
graphic characteristics, not revenue constraints, driving
spending patterns. Contrary to our hypothesis, however, it is
not spending in personnel categories (e.g., administrative,
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instructional, or social support services) that seems to shift
with Latinx—White segregation, but spending in categories
with more nonpersonnel costs (e.g., infrastructure and other
spending). A wide range of mechanisms that we cannot
explicitly test could lead to this result. It might be the case
that nonpersonnel categories are easier to change, due to state
mandates and the restrictions attached to earmarked funding.
It might also be the case that political actions such as voter
referendums and local advocacy change with segregation in
ways that influence spending patterns. Understanding how
these relationships contribute to racial disparities in district
spending patterns would be a valuable next step in future
research, particularly given the recent evidence that infra-
structure spending matters for student outcomes (Conlin &
Thompson, 2017; Goncalves, 2015; Hong & Zimmer, 2016).
Future research should also explore heterogeneity in the rela-
tionships reported here, perhaps by state characteristics and
policies, to further understand how such disparities may
come to exist.

Though the observed relationships are small in magni-
tude, they suggest that school district spending varies in
racialized ways. Above and beyond the implications for stu-
dent performance, the differential investment in the provi-
sion of public goods by race is concerning in and of itself.
Future research should extend this analysis to focus on the
mechanisms and consequences of the relationship between
contemporary patterns of segregation and disparities in
school expenditures.

Authors’ Notes

First authorship is shared between the first two authors, who made
equal contributions to this publication.

Acknowledgments

We thank sean reardon for his thoughtful feedback and sugges-
tions. We also thank Demetra Kalogrides for providing the school
level CCD imputations used in this paper and Ismael Mufoz for
research assistance.

Funding

The research reported here was supported by the Institute of
Education Sciences, U.S. Department of Education, through Grant
R305B140009 to the Board of Trustees of the Leland Stanford
Junior University and the Karr Family Graduate Fellowship. The
opinions expressed are those of the authors and do not represent
views of the Institute, the U.S. Department of Education, the Karr
Family, or the Board of Trustees of the Leland Stanford Junior
University.

Notes

1. While “Hispanic/Latino” is officially counted as an ethnicity by
the U.S. government (Office of Management and Budget, 1997), we
use the term “race” in reference to the categories of Black, Hispanic/
Latinx, and White. This decision is both for brevity and to reflect our
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belief that a common set of processes will structure the relationship
between categorical group membership and funding disparities for
both Hispanic/Latinx and Black students. Additionally, we use the
terms Hispanic and Latinx (the gender-neutral variant of Latino/a)
interchangeably to refer to those who identify with Spanish-speaking
heritage or heritage in Latin America.

2. Authors’ calculations from Table 6 on page 18 of the report
(U.S. Census Bureau, 2017).

3. While the SFFDS data include CWI data extrapolated to
the 2014 fiscal year, we opt for using years with nonextrapolated
CWI data, to ensure that our findings are robust to these statistical
adjustments.

4. Most charters (94.0%) are missing total expenditure data.
Charter school districts do not qualify as government enti-
ties according to the Census definition, and thus are excluded
(Cornman, 2015).

5. To identify outlier values for total per pupil expenditures, we
take the ratio of per pupil district expenditures to state average per
pupil expenditures in a given year. Districts with a ratio greater
than 1.5 times the 95th percentile of district to state ratios are iden-
tified as high outliers. Districts with a ratio less than 0.5 the 5th
percentile of district to state ratios are identified as low outliers.

6. See online Supplemental Appendix Table AS for a table of the
predicted levels of expenditure disparities, conditional on poverty,
and urbanicity disparities.

7. We use the word “shift” to describe how patterns trend
together, not to imply causal relationships.

8. In previous versions of this analysis on a slightly differ-
ent analytical sample, the coefficient on racial segregation in the
Latinx—White other per pupil expenditure disparity model was
marginally significant. Though the sensitivity of this category
to the districts used in the analytical sample further underscores
the need for caution in interpreting the results for other per pupil
expenditures, the consistency of the direction of the results sug-
gests that the same substantive conclusions hold.

9. Results from an analogous design to examine the proportion
of expenditures by subcategory, rather than the levels of spend-
ing, are generally consistent with the findings presented here (see
online Supplemental Appendix B).
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