
UCLA
Working Paper Series

Title
Incoming! Spatial Enrollment Competition between Charter Schools and Traditional Public 
Schools

Permalink
https://escholarship.org/uc/item/2bk6f7mc

Authors
Hicks, Brock
Lens, Mike

Publication Date
2021-10-01

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/2bk6f7mc
https://escholarship.org
http://www.cdlib.org/


 

 

 

Working Paper Series 

Incoming! Spatial Enrollment 
Competition between Charter Schools 

and Traditional Public Schools 
 

 

 

Brock Hicks 

UrbanFootprint 

Michael Lens 

University of California, Los Angeles 

 

October 2021 

 



UCLA LEWIS CENTER FOR REGIONAL POLICY STUDIES 

 

Incoming! Spatial Enrollment Competition between 
Charter Schools and Traditional Public Schools 

 
 

 

2 

 

About the UCLA Lewis Center 

The Ralph & Goldy Lewis Center for Regional Policy Studies advances research on how people live, move, 

and work in the Los Angeles region, with a focus on policies and interventions that provide paths out of 

poverty. Since 1989, Lewis Center scholars and staff have produced high-quality research, programs and 

events, and accessible publications for policymakers, officials, students, opinion leaders, and the public. The 

Lewis Center leverages research grants from affiliated scholars to create a diverse research portfolio. 

lewis.ucla.edu 

Authors 

Brock Hicks, UrbanFootprint, brockhicks@gmail.com  

Michael Lens (corresponding author), University of California Los Angeles, mlens@ucla.edu  

  

2381 Public Affairs Building, Los Angeles, CA 90095 

lewiscenter@luskin.ucla.edu 

lewis.ucla.edu 

mailto:brockhicks@gmail.com
mailto:mlens@ucla.edu


UCLA LEWIS CENTER FOR REGIONAL POLICY STUDIES 

 

Incoming! Spatial Enrollment Competition between 
Charter Schools and Traditional Public Schools 

 
 

 

3 

Abstract 

The meteoric rise in charter schools has several implications for traditional public schools and their students. 

One understudied implication is the geographic competition for students. Given traditional public school 

boundaries are often fixed while charter school boundaries are more flexible, charter schools can draw 

students away from existing traditional public schools, and we have very little information about how distance 

matters in the competition for students. Because of this, traditional public schools and school districts have 

little ability to plan for enrollment changes in the face of charter school growth. Our paper uses data on 

enrollments and demographics in all charter and traditional public schools in Los Angeles from 2000 to 2013 

to better understand these dynamics. We find that traditional public school enrollments clearly decline with 

competition from nearby charter schools. However, we also observe that charter schools tend to locate 

where traditional public school enrollments are already on the decline. Competition is more relevant for 

elementary schools at short distances – within about one mile appears to be where the associations between 

charter school enrollments and enrollment declines in traditional public schools are the strongest. For middle 

and high schools, those connections are apparent within two to six miles in some models. 

Keywords: charter schools, school enrollments, race, school choice 
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Introduction 

Between 2000 and 2015, the number of charter schools nationwide more than tripled, and now make up 7 

percent of all public schools (National Center for Education Statistics 2018). The Los Angeles Unified School 

District (LAUSD) is the second-largest school district in the country, and has experienced explosive growth in 

the number of charter schools. Between 2000 and 2017, the number of charter schools in LAUSD grew from 

10 to 297. They now comprise 29 percent of all public schools in the district and enroll 24 percent of its 

students (Education Data Partnership 2018). There is much reason to believe that charter schools will 

continue to grow in number and prevalence throughout American education. It is a popular and growing 

movement (Peterson and Chang 2018) and charter schools have support at the highest levels of government 

– former U.S. Secretary of Education Betsy DeVos was an ardent supporter of school choice through 

vouchers and charter schools. 

Several questions arise with respect to the effects of charter schools (CS) on traditional public schools 

(TPS). A common justification for investments in charter schools is that it enhances parental choice, 

particularly for households that are zoned for underperforming schools. This enhanced choice has 

ramifications for existing traditional public schools in close proximity to new charter schools. For some 

charter school advocates, this is appealing – the competition from charter schools is thought to push existing 

public schools to improve or face reduced enrollments and accompanying budget cuts. For those that 

support traditional public schools – and question the extent to which charter schools provide better 

educational outcomes – this competition unnecessarily takes resources away from longstanding institutions 

vital to the community.  

In the context of rapid charter school growth, traditional public schools are often uncertain about the extent to 

which charter school openings affect their enrollments. Research has found that charter schools can have 

detrimental effects on traditional public schools at a district level (Bettinger 2005b; Bifulco, Ladd, and Ross 

2009; Garcia 2008; Reback 2008). However, school districts are often geographically large, and individual 

school districts vary in terms of their discretion over whether and where charter schools will emerge. The 

intra-district spatial competition for students between charter and traditional public schools has not been 

examined, meaning we know very little about the nature of spatial competition for enrollment between charter 

and traditional public schools within districts. Because of this, traditional public schools and school districts 

have little ability to plan for enrollment changes in the face of charter school openings and expansions. This 

is vital – in the extreme, traditional public schools face closures if charter growth pulls enough students.  

Further, we maintain that examining changes in traditional public school enrollments provides a window into 

whether and how charter schools may affect neighborhood change. Given the well-established connection 

between school locations, property values, and residential location decision-making (Bayer, Ferreira, and 
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McMillan 2007; Davis and Oakley 2013; DeSena and Ansalone 2009; Hankins 2007), changes in the 

composition and enrollment of traditional public schools geographically adjacent to opening charter schools 

can tell us how charters may be affecting neighborhood change. Given the pace of neighborhood change in 

cities like Los Angeles in recent decades, we need to examine the role that charter schools may play in 

accelerating such change. While we do not directly test those effects in this paper, we can inform a set of 

hypotheses given the centrality of schools in the residential decision-making process.  

In this paper we assess the effects of charter school openings and closings on traditional public school 

enrollments and demographics using data from Los Angeles. To do this, we use data including the point 

location, enrollments, and demographics (race, ethnicity and percent receiving free or reduced price lunch) 

for all charter schools and traditional public schools in the Los Angeles Unified School District annually from 

1999 to 2013. Using a distance-decay function, we create indices that estimate the extent of charter school 

competition near every LAUSD traditional public school in a given year. We then estimate models that 

quantify how traditional public school enrollments are affected by charter school openings and enrollment 

changes. We also estimate competition within particular demographic groups, including race, ethnicity, and 

poverty status. 

We find consistent evidence that traditional public school enrollments clearly decline concurrent with 

competition from nearby charter schools. However, we also observe that charter schools tend to locate 

where traditional public school enrollments are on the decline. There is a two-way relationship between TPS 

enrollment declines and charter school enrollments. The associations are strongest at the elementary school 

level, where we estimate that a one standard deviation increase in nearby charter school enrollments is 

associated with 45 fewer TPS enrollments at that school. The links are still statistically significant for middle 

and high schools in most models. We think this reflects how students travel longer distances for school as 

they become older, making neighborhood school locations less crucial. However, this shows that 

neighborhood schooling is very typical, particularly at the elementary school level. We also find that these 

associations hold for particular racial groups – the Black student population decreases at traditional public 

schools that see large increases in the Black population at neighboring charter schools, for example – and 

those receiving free and reduced price lunches. We also find that TPS enrollments decline most where TPS 

have higher minority populations. Competition is more relevant for elementary schools at short distances – 

within about one mile appears to be where the associations between charter school enrollments and TPS 

enrollment declines are the strongest. For middle and high schools, those connections are apparent within 

two to six miles in some models.  

 

  



UCLA LEWIS CENTER FOR REGIONAL POLICY STUDIES 

 

Incoming! Spatial Enrollment Competition between 
Charter Schools and Traditional Public Schools 

 
 

 

6 

Research Context 

While charter schools have exploded in number across the country, their placement is not random. In fact, 

the majority of charters are located in just five states: Arizona, California, Florida, Ohio, and Texas. As of 

2015, over half of charter schools nationwide were located in urban areas, 26% were located in suburban 

areas and 17% in small towns and rural areas (versus 29% for traditional public schools) (Pendergrass 

2018). Within urban areas, research shows that charter schools frequently locate near, but not always within, 

highest-need census tracts. For example, Hoxby and Murarka (2009) found that charters tended to locate in 

disadvantaged neighborhoods in New York City – on average, incomes are lower, poverty rates are higher, 

and more disadvantaged racial groups are prevalent. In Michigan and California, Glomm, Harris, and Lo 

(2005) found that more charters locate where households are more diverse racially and in terms of adult 

educational attainment levels. They also found that the quality of traditional public schools appears to play a 

significant role in charter school locations. Gulosino (2011) looks at school districts and block groups in New 

Jersey where charter schools were open as of the 2006-07 school year and finds that the block groups 

where charter schools were located had significantly lower percentages of African-American students than 

the surrounding school district. She takes that as evidence that once a charter was allowed to locate within a 

school district, its precise location was in an area that had relatively fewer African-Americans in it. However, 

those charter school locations tended to be adjacent to African-American neighborhoods. Using our data in 

Los Angeles, we confirm that charter schools are more likely to open in relatively disadvantaged areas. 

Specifically, we calculate that the median census tract has a median income that is $13,000 less than the 

median census tract without charter schools. 

Charter School Performance 

Given the recent explosion in the number of charter schools in the United States, these schools are the 

subject of several studies, chiefly focused on the educational efficacy of charter schools. A review of this 

scholarship is outside the scope of this paper. However, a brief summary of studies that compare charter and 

traditional public school effectiveness is warranted, given perceptions of comparative quality between the two 

types of schooling options will drive the nature of spatial competition. In all, the results are decidedly mixed – 

whether charter or traditional public schools are likely to be more effective depends on the student 

population, location, research methodology, and operator of the charter schools, among other factors.  

The Center for Research on Education Outcomes (CREDO) at Stanford University has produced two major 

reports—one in 2009 and a follow-up report in 2013—on student performance in charter schools versus TPS 

(CREDO 2009a; CREDO 2013). In 2009, 15 states plus the District of Columbia participated, creating a 

sample that represents more than 70 percent of all charter school students nationwide. To measure 

differences in student performance in charters versus TPS, CREDO created matched TPS and charter 



UCLA LEWIS CENTER FOR REGIONAL POLICY STUDIES 

 

Incoming! Spatial Enrollment Competition between 
Charter Schools and Traditional Public Schools 

 
 

 

7 

students (including 84 percent of all charter students at the time) based on demographic, educational, and 

socioeconomic characteristics. The study results do not show charters improve public school students’ 

performance. State-by-state comparisons showed similar results. In California, charters outperformed TPS in 

reading achievement, but performed more poorly in math. 

The 2013 report expanded to include 27 states and accounted for 95 percent of charter school students 

nationwide. CREDO found that reading and math results show improvement in charter schools compared to 

the 2009 report. Charters outperform TPS in reading, and are now comparable to TPS in math. 

Angrist et al. (2012) look at whether higher test scores for charter school students than traditional public 

school students may be the product of selection bias. This is in response to accusations that charters target 

more motivated students at the expense of more difficult to teach students. They focus specifically on 

Knowledge is Power Program (KIPP) schools in Massachusetts. To control for selection bias, they use data 

on students that entered applicant lotteries and compare students who randomly gained admission and 

students who did not. Their results show gains in test scores independent of race, ethnicity, limited English 

proficiency, or special education needs. For these groups, as well as students who entered charters with low 

test scores, the effect on scores is particularly large. An important caveat is that lottery studies may only 

involve the best charter schools, since those are the high demand schools that warrant a lottery. 

Also in Massachusetts, and also using lotteries, Dynarski (2017) found negative effects for charter school 

students in suburban and rural Massachusetts. This is consistent with a theme in the literature: charter 

schools do not typically compare well to suburban traditional public schools (or rural ones, although charter 

schools are rare in such areas).  

School quality comparisons at the neighborhood level are particularly important for our inquiry, as we need to 

know whether households can expect that a local charter school opening will provide a better option than the 

traditional public schools that already exist in their neighborhoods. Logan and Burdick-Will (2016) look at test 

scores in relation to poverty concentration and racial composition and find that for students in high-poverty 

areas, attending a charter means attending a better performing school, while the opposite is true for students 

in low-poverty areas. However, they find that the educational disadvantages for Black and Latino students 

are only slightly offset by attending a charter. 

Competition 

While very few studies look directly at the question of spatial enrollment competition, several studies 

examine what happens in traditional public schools when charters open. These studies tend to look at 

student achievement and demographics, segregation and integration in traditional public schools. There is no 

clear pattern or consensus in the literature on the effects of charter school openings on student achievement 

in traditional public schools. Bettinger (2005a) finds that in Michigan, charters have had no significant effect 
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on test scores of students in neighboring traditional public schools. Further, he found that the test scores of 

charter school students do not improve, and in some cases decline, compared to traditional public school 

students. Booker et al. (2008) finds the opposite trend in Texas. Using an 8-year panel dataset and 

controlling for demographics, peer group, and family background characteristics, they find a positive 

relationship between charter school openings and traditional public school student outcomes.  

Bifulco and Ladd (2006) examine the impacts of charter schools on student achievement for students that 

transfer to charters and to those that remain in existing TPS. They find that students that move to charter 

schools experience statistically significantly smaller gains in test scores than had they remained in TPS. 

Further, they find that students remaining in TPS within 2.5 miles of charter schools experience a reduction 

in reading scores, but not math scores. In other words, the charter school-based competition for TPS left 

students in those TPS worse-off, which Bifulco and Ladd theorize is due to increased student turnover. At the 

time of the study, however, the authors questioned whether charter schools actually served as strong 

competitors for TPS in North Carolina, and therefore may not have provided a conclusive test of the potential 

effects of competition.  

Winters (2012) uses data from New York City to look at charter school exposure, which he defines as 

percentage of TPS students who moved to charters at the end of the previous year. He finds that TPS with 

greater exposure are unaffected by charter competition or see a small increase in math and English 

achievement. In other words, Winters finds that losing students to charter schools may not be an entirely bad 

thing for remaining TPS students. These findings are echoed in New York City by Cordes (2018), who 

analyzes the timing of charter school openings, distance to the nearest charter school, and co-location of 

charters in TPS. She finds that charters increase the performance of TPS students in English and math while 

decreasing the probability of grade retention. In her models, these effects increase with charter school 

proximity, in particular in TPS with co-located charters. 

A series of RAND Corporation studies by Zimmer et al. (R. W. Zimmer 2009; Buddin and Zimmer 2005; R. 

W. Zimmer 2009; R. Zimmer and Buddin 2006b; R. Zimmer and Buddin 2007; R. Zimmer et al. 2008; R. 

Zimmer and Buddin 2006a) looked at charter schools effects on achievement, attainment, integration, and 

competition between TPS and charters. In their review of existing studies, they find mixed effects on public 

schools resulting from public school growth. Ladd and Singleton (2018) look at the effects charters have on 

funding for traditional public schools in one urban and two non-urban school districts in North Carolina. They 

find a negative effect on per pupil traditional public school funding associated with funding of charter schools 

in both contexts. 
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TPS demographics, segregation and integration 

A smaller but still substantial portion of the literature examines the relationship between charter schools and 

demographic shifts in traditional public schools, in particular racial and class segregation. Stein (2015) tracks 

individual students who move to charter schools from traditional public schools in Indianapolis. Indiana has a 

very permissive school choice environment, which allows Stein several data points to examine demographic 

shifts across charter and traditional public schools in a mid-sized city. Although he finds that students of all 

racial groups move in and out of charter schools during this time, students tend to enter charter schools that 

contain students of their own racial group. Due to this, Stein found that charter school choice in Indianapolis 

increased racial isolation and reduced racial diversity within schools.  

Ritter et al. (2016) examine integration levels in the Little Rock metropolitan area. They find that charters are 

less likely, though only slightly, to be “hyper-segregated” than traditional public schools. Like (Stein 2015), 

they track individual students; however, unlike Stein, they find that transfers to charters improve integration 

levels at their previous schools. They attribute this to students of color mostly leaving schools with 

predominantly students of color and white students leaving predominantly white schools. 

In Delaware, a court-ordered busing program implemented in 1975 was halted in 1995, and accompanied 

with wider latitude for school choice and a growth in charter school options. Archbald, Hurwitz, and Hurwitz 

(2018) examine enrollment patterns in five different school districts in Delaware and find that segregation by 

race and income between schools accelerated after choice policies were implemented. Although school 

segregation likely would have increased simply as a result of the end of the busing program, they find that 

charter schools accelerated this growth.  

Using a large national sample, Bischoff and Tach (2018) go beyond demographics at the school level to 

explore charter school effects on traditional public schools and surrounding neighborhoods, exploring the 

demographic link between the two. The authors posit that neighborhood factors impact how representative 

an elementary school’s racial composition is of the neighborhood itself. They find that the greater the social 

gap among neighborhood residents, paired with the prevalence of educational alternatives, the less 

representative the school is of neighborhood demographics. Additionally, they find that urban schools are 

less demographically similar to their neighborhoods than suburban ones. Their findings are not specific to 

charter schools, as they include magnet and private schools as well.  

What has not been explored to date is the spatial nature of competition between charters and traditional 

public schools within school districts. This paper focuses on this gap, using sophisticated measures for 

spatial competition for student enrollment. 
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Data 

To assess the spatial competition for students between emerging charter schools and existing traditional 

public schools, we obtained administrative records from the California Department of Education (CDE) for all 

schools in the Los Angeles Unified School District (LAUSD). These data include point location (X/Y 

coordinates), level1 (elementary, middle, and high), enrollments, and Academic Performance Index (API) for 

all charter schools2 and traditional public schools, in addition to demographics for enrolled students (including 

race, migrant status, and participation in Free or Reduced Price Meal programs). We also use data on 

opening and closing dates for each school. For our analyses, we utilized data from 2000 to 2013.  

Our dataset includes 731 traditional public schools open as of 2013. This includes 338 elementary schools, 

207 middle schools, and 186 high schools. Table 1 displays enrollments in charter schools (elementary, 

middle, and high), in Los Angeles, highlighting the explosive growth in these schools during the study period. 

Table 1 also displays the decline of traditional public school enrollments during that time period.3 In 2013, 

charter schools enrolled ten percent of all LAUSD students. LAUSD currently enrolls more than 640,000 

students annually, and is the second largest school district in the nation.  

 

 

 

 

 

                                                      
1 We classified schools as elementary (ES), middle (MS), or high (HS) by current grades offered, as well as detailed 

levels in order to capture overlapping grades. Schools that spanned grade categories we classified according to their 
highest grade offered. For example, if a school offered grades four through six, spanning both elementary and middle 
grades, we classified it as a middle school. 

2 We note that there are differences between startup charters and conversion charters (TPS that were converted to 

charter schools). The conversions likely act more like TPS in their effects on student achievement. Moreover, conversion 
charters function more like TPS within the neighborhood context. In LAUSD, they are often conversions of TPS that were 
established before the 1992 Charter Schools Law. Because we want to measure the impacts of establishing a charter 
school, we exclude conversions. 

3 We note that the number of TPS increased over this time while enrollments fell. This could be due to poor forecasting of 

population growth and demand for LAUSD schooling, but charter schools also likely play a role as well. Several media 
outlets have covered LAUSD enrollment declines: (https://www.scpr.org/news/2017/10/16/76644/lausd-schools-lost-
more-students-than-expected-thi/; http://www.latimes.com/local/lanow/la-me-edu-fewer-la-unified-students-20171010-
story.html# 

https://www.scpr.org/news/2017/10/16/76644/lausd-schools-lost-more-students-than-expected-thi/
https://www.scpr.org/news/2017/10/16/76644/lausd-schools-lost-more-students-than-expected-thi/
http://www.latimes.com/local/lanow/la-me-edu-fewer-la-unified-students-20171010-story.html
http://www.latimes.com/local/lanow/la-me-edu-fewer-la-unified-students-20171010-story.html
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Table 1. Charter and Traditional Public School Enrollment Demographics, 2000 and 2013 

 
Charter Schools 

2000 Total White Latino Black Asian Free/Reduced Meal 

ES 486 0 14 471 0 198 

MS 848 67 628 133 8 607 

HS 128 1 108 19 0 112 

Total 1,462 68 750 623 8 917 

       

2013 Total White Latino Black Asian Free/Reduced Meal 

ES 12,759 679 9,317 2,364 73 9,113 

MS 28,954 2,386 21,228 3,536 463 22,683 

HS 30,192 1,794 22,819 3,390 471 23,769 

Total 71,905 4,859 53,364 9,290 1,007 55,565 

 
Traditional Public Schools 

2000 Total White Latino Black Asian Free/Reduced Meal 

ES 58,772 15,936 194,307 34,050 9,043 219,229 

MS 228,248 16,258 172,072 26,433 7,655 177,826 

HS 168,570 13,957 118,845 23,889 6,589 104,374 

Total 655,590 46,151 485,224 84,372 23,287 501,429 

       

2013 Total White Latino Black Asian Free/Reduced Meal 

ES 194,795 13,400 150,059 18,578 8,485 157,050 

MS 163,153 10,321 129,870 12,437 5,743 128,860 

HS 155,248 8,473 119,886 14,350 5,246 112,770 

Total 513,196 32,194 399,815 45,365 19,474 398,680 
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Methods 

The first analytic step is to create a measure that estimates the extent of charter school competition for a 

given traditional public school (i) in a given year (t). To do this, we use a distance-decay function that weighs 

the enrollment of a charter school near a traditional public school of the same level in inverse proportion to its 

distance from that traditional public school. In other words, the decay function discounts open charter 

schools – and their enrollments – if they are farther away, up to a distance of 15 miles. We assume that 

charter school enrollments 15 miles away or more have no meaningful effects on traditional public school 

enrollments. This is an arbitrary line to draw, but such arbitrary decisions are inevitable given a lack of 

microdata to paint a clearer picture of how far households are willing to travel for schools. Further, the decay 

function heavily discounts charter schools that are farther away, meaning the 15 mile boundary line does not 

have much impact. The steepness of the decay is another arbitrary decision, but is supported by what little 

survey data we have, which largely comes from the National Household Transportation Survey (NHTS). 

Specifically, the decay function takes the following form:  

 (1)𝐶𝑜𝑚𝑝𝑖𝑡 =  ∑

𝑁

𝑗=1

𝐸𝑛𝑟𝑜𝑙𝑙𝑗𝑡 𝑒𝑥𝑝 (𝛾𝑑𝑖𝑗𝑡)  

Here, Compit is the distance-weighted competition from charter schools for each traditional public school (i) in 

year (t). Enrolljt is the enrollment of charter school j in year t, and dijt is the distance between a traditional 

public school and every charter school within 15 miles. 𝛾 is a distance decay parameter that governs how 

much the enrollment is discounted as a charter school gets farther away from the traditional public school. 

Appendix A1 provides a summary of how much a charter school’s enrollment is weighed according to its 

distance from traditional public school. The full decay parameter scheme is found in Appendix A1. 

While the selection of a distance decay parameter is inevitably arbitrary, we are confident that our weights 

are sensible after comparing our weights to two sources of data. First, survey data from the NHTS tells us a 

few things about the distance traveled to school across the U.S. While these numbers are certainly different 

in Los Angeles due to the extreme density and traffic patterns when compared to most of the U.S., the typical 

LAUSD student probably travels shorter distances (but relatively similar durations) than students in the rest 

of the country. With that caveat in mind, we note that the 2009 NHTS reported that the nationwide average 

distance traveled to school or church was 6.3 miles (Santos et al 2011). To get a sense of the distribution 

across spatial categories, we produced a frequency table of the reported distance in miles between 2017 

NHTS survey respondents’ home and school locations. We observed that approximately 19 percent of 

respondents were between 0 and 1 miles from their school, an additional 20 percent were between 1 and 2 

miles, and 15 percent were between 2 and 3 miles. In all, about 72 percent reported traveling to schools that 

were less than 5 miles from their homes.  
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A more localized view of distances traveled to school comes from Schlossberg et al (2006). In a study of two 

communities in Oregon – Springfield and Bend – they find that only 17.8 percent of students travel more than 

3.5 miles to school. These communities, which total approximately 135,000 people compared to over 4 

million in Los Angeles, with population densities around one-fourth of what is found in Los Angeles, are 

obviously not perfect comparisons to Los Angeles. But, the stark differences between these two Oregon 

cities and Los Angeles suggest potentially offsetting differences in typical school travel distances. On the one 

hand, the geography covered by LAUSD is vastly larger – almost 10 times the size. However, the 

substantially larger population density leads to more school options closer by.  

Finally, we have the LAUSD attendance boundaries to consult in determining how school competition 

recedes with distance. Using shapefiles from LAUSD, we observe that the radius of the average attendance 

boundary increases at each level of K-12 education. Means, standard deviations, and quartiles are reported 

for attendance boundaries in Appendix A2. For elementary schools, the average radius is 0.5 miles, which 

increases to 0.8 miles for middle schools, and to 1.29 miles for high schools. School attendance areas are 

still relatively small even at the high school level – the radius of the 75th percentile attendance area is 1.72 

miles. Given all these data, we feel comfortable that our preferred distance decay function has a steeper 

distance decay the higher the level of education, and that these weights largely reflect how people that these 

weights largely reflect how people travel to school on a daily basis, despite how heterogeneous travel 

preferences are in a city like Los Angeles. When we change our decay parameters and use simpler distance 

decay functions such as 
1

𝑑
 𝑜𝑟 

1

𝑑2 (where d = distance), our core findings do not change (presented in 

Appendix B1).  

Using these weights and the resulting measures of spatial competition from charters for each traditional 

public school, we first produce estimates of the enrollment competition coming from charter schools for the 

average traditional public school, and report those for the 2000-2013 period in Table 2. The explosive growth 

in charter school enrollments is clear. We then estimate simple regression models of the following form:  

(2)𝑇𝑃𝑆𝐸𝑛𝑟𝑜𝑙𝑙𝑖𝑡 = ∝  +𝑏1𝐶𝑜𝑚𝑝𝑖𝑡 + 𝑇𝑃𝑆 + 𝑦𝑒𝑎𝑟 + 𝑒𝑖𝑡   
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Table 2. Charter School Enrollment Competition by Year 

 
Year Elementary Schools Middle Schools High Schools 

ES Mean 
Standard 
Deviation Mean 

Standard 
Deviation Mean 

Standard 
Deviation 

2000 71.2 99.3 210.2 148.6 11.5 25.7 

2001 80.4 112.9 383.9 276.2 28.8 64.2 

2002 90.1 107.3 532.1 385.3 153.5 151.7 

2003 95.4 113.0 808.5 560.7 351.6 223.4 

2004 289.7 381.5 927.4 608.8 953.0 463.2 

2005 370.4 445.3 1163.2 783.9 1567.1 787.7 

2006 439.4 500.6 1488.8 1008.0 2367.5 1433.4 

2007 569.2 657.0 1839.6 1227.1 3064.1 1899.4 

2008 735.2 748.1 2287.1 1537.1 4198.5 2582.2 

2009 883.3 910.1 2892.4 1863.5 4682.9 2742.1 

2010 1239.5 1195.6 3867.6 2406.0 5856.6 3293.1 

2011 1297.4 1235.6 5326.5 3272.0 6536.7 3732.1 

2012 1558.5 1455.5 5850.1 3623.5 7019.9 3929.2 

2013 1807.5 1653.2 6206.5 3736.2 7567.8 4336.2 

 

Where TPSEnrollit is the enrollment of TPS f. in year t, Compit is the distance-weighted enrollment from 

equation (1), and TPS and year are TPS and year fixed effects respectively. We estimate models separately 

for each school level (elementary, middle, and high) and for total enrollment, White enrollment, Asian 

enrollment, Hispanic/Latino enrollment, Black enrollment, and enrollment of students receiving free and 

reduced priced lunch. Standard errors are clustered at the school level.  
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Results 

Table 3 summarizes the findings from our model with all students included, regardless of race, ethnicity, or 

free/reduced lunch status. Here, we find that in elementary, middle, and high schools separately, as well as 

in an aggregate model of all school types, as nearby charter school enrollments rise, traditional public school 

enrollments fall. Given that the distance-weighting of the charter school enrollments makes it difficult to 

interpret the size of these coefficients, it is useful to look at what a one standard deviation increase in charter 

school enrollments might do to TPS enrollments. For elementary schools, the coefficient is -0.09 and 

statistically significant at the 1 percent level. The standard deviation in 2006 (one of the midpoint years in the 

data period) was 500.6. At a standard deviation of 500.6, we estimate that a one standard deviation increase 

in nearby charter school enrollments is associated with 45 fewer enrollments at that school. Another way to 

look at this is that from 2000 to 2013, the average elementary school experienced an increase of 1,736 

nearby charter school enrollments. Such an increase is associated with 158 fewer students in that 

elementary school. The strongest effects are clearly for elementary schools, but this is complicated by the 

fact that we use a steeper distance decay for elementary schools than middle and high. Thus, a charter 

school has to be nearer to a TPS to count as competition for traditional elementary schools, and the larger 

coefficient may reflect that fact – we have a tighter spatial band for elementary schools, and the correlations 

between charter school and TPS enrollments are perhaps higher there as a result. But another way to 

interpret this is as confirmation that space matters more for elementary schools – charter schools very 

nearby serve as strong competition for students.  

Table 3. Primary Regression Results 

VARIABLES All Elementary Middle High 

Charter Nearby Enrollment – Total -0.0574*** -0.0912*** -0.0505*** -0.0504** 

 (0.0117) (0.0130) (0.0150) (0.0244) 

Constant 1,105*** 890.8*** 1,258*** 1,363*** 

 (10.78) (9.318) (16.32) (37.36) 

     

Observations 9,133 4,414 2,680 2,039 

R-squared 0.328 0.537 0.446 0.212 

Number of cds_num 766 347 213 206 

Year FE Yes Yes Yes Yes 

School FE Yes Yes Yes Yes 

Clustered SE on School Yes Yes Yes Yes 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Race and poverty are particularly important to consider in the context of charter schools. Research suggests 

that charter schools tend to locate adjacent to neighborhoods with high proportions of non-white students, 

perhaps to attract students from schools that are typically underperforming (Gulosino 2011). Further, school 

segregation is something that charter schools could theoretically address – they may be able to loosen the 

grip between housing segregation and school segregation – but data suggests that charter schools are often 

more segregated than their traditional counterparts (Archbald, Hurwitz, and Hurwitz 2018; Stein 2015). 

We ran two sets of models to identify the racial nature of competition between charter schools and TPS. 

First, we ran demographic-specific models, the results of which are presented in Table 4. In these models, 

we make the independent and dependent variables race-specific, to test whether rising charter school 

enrollments of a particular racial group correspond to declining enrollments of that same racial group in a 

traditional public school. We did the same thing for students receiving free or reduced price lunch. We find 

that in elementary schools, the effects are all statistically significant, and the effects are largest for Black and 

Asian students. The results are somewhat different in middle and high schools – the effects are not 

statistically significant for White or Asian students. Generally speaking, these results support the hypothesis 

that charter schools are pulling Black and Hispanic students from TPS, and likely from schools that have high 

proportions of these students.  

Table 4. Regression Coefficients for Competition for Specific Demographic Groups 

VARIABLES  ES/White 

Demographic Group School Type Coefficient 

White competition, White TPS enrollments Elementary -0.0425*** 

Black–Black Elementary -0.134*** 

Hispanic–Hispanic Elementary -0.101*** 

Asian–Asian Elementary -0.406*** 

Free/Reduced Lunch Elementary -0.0983*** 

White competition, White TPS enrollments Middle -0.0269 

Black–Black Middle -0.137*** 

Hispanic–Hispanic Middle -0.0618*** 

Asian–Asian Middle -0.0495 

Free/Reduced Lunch Middle -0.0418*** 

White competition, White TPS enrollments High -0.0564* 

Black–Black High -0.127*** 

Hispanic–Hispanic High -0.0665** 

Asian–Asian High -0.0537 

Free/Reduced Lunch High -0.0281** 
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We test this last proposition directly using interaction terms between the baseline race and poverty 

characteristics of the TPS. Given the stigma surrounding schools with high proportions of racial minorities, 

we wanted to see if the charter school-based declines in TPS enrollments were higher in schools that were 

more non-white and higher in poverty. Table 5 presents results from models that test for an interaction effect 

between the baseline percent non-white (or percent free and reduced price lunch) of the TPS and the total 

nearby charter school enrollment, separately for elementary, middle, and high schools. If the coefficient on 

the interaction terms (the second and third row of coefficients in the table) is significant and negative, it 

provides support for the hypothesis that nearby charter school enrollments have a stronger negative impact 

on TPS enrollments where those TPS populations are more non-white (or have a higher proportion of 

students receiving free or reduced price lunch). We find support for a stronger enrollment decline in 

elementary and middle schools with higher percent non-white, but not in high schools. We do not find any 

evidence for an interaction effect between free and reduced price lunch receipt and enrollment declines – 

none of the coefficients are significant.  

Table 5. Interaction Models 

VARIABLES ES ES MS MS HS HS 

Charter Nearby 
Enrollment – Total 0.747*** -0.088*** 0.165*** -0.04*** 0.0613 -0.053** 

 (0.113) (0.0131) (0.0577) (0.0152) (0.101) (0.0250) 

Total 
Enrollment*Percent 
Nonwhite -0.008***  -0.002***  -0.001  

 (0.00111)  (0.00058)  (0.001)  

Total 
Enrollment*Percent 
Free Reduced Lunch  -.00005  -0.00015  .00002 

  (.0001)  (0.0001)  (0.0002) 

Constant 890.0*** 891.5*** 1,257*** 1,263*** 1,365*** 1,411*** 

 (9.135) (9.317) (16.15) (16.41) (37.46) (42.76) 

       

Observations 4,414 4,408 2,680 2,670 2,039 1,974 

R-squared 0.557 0.537 0.456 0.448 0.214 0.220 

Number of cds_num 347 346 213 213 206 206 

Year FE Yes Yes Yes Yes Yes Yes 

School FE Yes Yes Yes Yes Yes Yes 

Clustered SE on 
School Yes Yes Yes Yes Yes Yes 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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These consistent results do not necessarily guarantee that opening charter schools are in fact pulling 

students away from traditional public schools. It is also possible that charter schools are opening in areas 

with declining TPS enrollments, and these enrollment declines are causing the presence of charter schools, 

rather than the charter schools causing the declining enrollment trends. In other words, causality can go both 

ways. Despite the fact that the panel data and fixed effects models control for the baseline enrollment 

characteristics and identify off of deviations from the mean, it is still possible that declining enrollment trends 

at the TPS-level are not controlled for. To help diagnose whether the timing of charter school enrollments 

play a part in declining TPS enrollment numbers, we run two sets of models: one with nearby charter 

enrollments lagged one year and the other set in the future one year; the results are displayed in Table 6. If 

these results were causal, we would expect to perhaps see an effect from the lagged models, but no effect 

from future charter school enrollments, since TPS enrollments cannot be affected by a future change in 

charter school enrollments. We find that the lag and future results are virtually identical, suggesting that 

despite the controls for time-invariant characteristics of the TPS and year fixed effects that control for annual 

trends, that there may be TPS-specific downward trends in enrollment that are independent of charter school 

enrollment increases. We provide two robustness checks to better isolate the effects of charter school 

enrollments. First, in Table 7, we control for subdistrict-specific time trends rather than time trends across the 

district. There are four subdistricts in Los Angeles, pictured in Figure 1. South LA is historically and 

persistently low-income and non-white. Downtown/East LA has a similar composition, though income has 

risen marginally and housing values are rising. The San Fernando Valley is solidly middle income and 

majority Latino; however, white comprises the second largest racial group. West LA is the wealthiest 

subdistrict and includes some of the most valuable real estate in the world.  
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Figure 1. LAUSD Subdistrict Map 
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Table 6. Lagged and Lead Models 

VARIABLES All ES/All MS/All HS/All All ES/All MS/All HS/All 

Charter Enrollment, t-
1 -0.0665*** -0.0998*** -0.0560*** -0.0554**     

 (0.0133) (0.0140) (0.0168) (0.0272)     

Charter Enrollment, 
t+1     -0.052*** -0.09*** -0.049*** -0.047** 

     (0.0109) (0.0128) (0.0143) (0.0225) 

Constant 1,131*** 892.3*** 1,300*** 1,430*** 1,108*** 892.1*** 1,264*** 1,372*** 

 (11.85) (9.975) (18.32) (41.44) (10.13) (8.780) (15.58) (33.16) 

         

Observations 8,366 4,066 2,467 1,833 8,366 4,066 2,467 1,833 

R-squared 0.340 0.541 0.449 0.236 0.316 0.536 0.438 0.193 

Number of cds_num 759 346 212 201 759 346 212 201 

Year FE Yes Yes Yes Yes Yes Yes Yes Yes 

School FE Yes Yes Yes Yes Yes Yes Yes Yes 

Clustered SE on 
School Yes Yes Yes Yes Yes Yes Yes Yes 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1
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The subdistrict is a good option for a smaller geography to control for a time trend, particularly given 

something as small as a zip code or census tract would squeeze out nearly all variation in the independent 

variable (distance-weighted charter school enrollments). After controlling for subdistrict-specfic time trends, 

the results in Table 7 are very similar to the baseline results in the full sample of schools as well as 

elementary and middle schools (the coefficient in the elementary school sample is slightly smaller and in the 

middle school sample it is slightly larger), but the effect goes away for high schools.  

Table 7. Baseline model with Subdistrict*Year interactions 

VARIABLES All ES/All MS/All HS/All 

          

CS Weighted Enrollment - Total -0.0580*** -0.0841*** -0.0687*** -0.0420 

 (0.0131) (0.0137) (0.0167) (0.0284) 

Constant 1,108*** 895.8*** 1,262*** 1,415*** 

 (9.653) (9.122) (15.85) (30.79) 

     

Observations 8,648 4,310 2,581 1,757 

R-squared 0.339 0.578 0.471 0.235 

Number of cds_num 639 321 186 132 

District*Year Interaction Yes Yes Yes Yes 

School FE Yes Yes Yes Yes 

Clustered SE on School Yes Yes Yes Yes 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 

The second way we try to better isolate the charter school effect is by estimating first difference models. We 

keep the fixed effects specification but add an additional control for time trends by regressing the change in 

TPS enrollments on the change in nearby charter school enrollments. These results are displayed in Table 8. 

While the magnitude of the coefficient declines – as do the R-squared values – the effect is statistically 

significant and negative in the full sample of schools, and elementary and middle schools, but again, not high 

schools. This tells us that although charter schools may be opening and expanding concurrent with secular 

declines in nearby TPS enrollments, years with large decreases in a TPS’s enrollment are also years with 

large increases in charter school enrollments. We take this as supporting evidence that annual changes in 

nearby charter school enrollment may be causing enrollment declines for TPS. However, we cannot discount 

the fact that TPS enrollment declines also tend to influence charter schools to open near declining schools.  
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Table 8. Change Models, Dependent Variable: Change in TPS Enrollment t-1 to t  

VARIABLES All 
Elementar
y Middle High 

          

Change in Charter Enrollment, t-1 
to t -0.0176** -0.0164** -0.0242** -0.0206 

 (0.00858) (0.00822) (0.0109) (0.0225) 

Constant 24.97*** 0.810 43.49*** 59.09*** 

 (4.111) (2.570) (8.859) (12.58) 

     

Observations 8,366 4,066 2,467 1,833 

R-squared 0.046 0.101 0.097 0.063 

Number of cds_num 759 346 212 201 

Year FE Yes Yes Yes Yes 

School FE Yes Yes Yes Yes 

Clustered SE on School Yes Yes Yes Yes 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

Finally, we estimate a set of models that allows us to identify the distances that appear to matter for 

competition between charter and traditional public schools. We draw concentric rings around each traditional 

public school in Los Angeles, and estimate charter school enrollments in each of those concentric rings. 

These charter school enrollments are not distance-weighted. Here we again estimate change models – the 

change in traditional public school enrollments are regressed on the change in charter school enrollments in 

a series of concentric distance rings ranging from a half mile to 10 miles. Model results are provided in Table 

9. In the full sample of schools, the connection between traditional and charter school enrollments dissipates 

after the 2 mile radius, as the coefficients are statistically significant and negative at one and 2 miles. For 

elementary schools, that connection is only relevant within one mile. With middle schools, the enrollment 

decline effects are only weakly significant at any point, and that is through 2 miles. For high schools, the 

strongest negative relationships are at 2, 4, 6, and 10 miles, and there is a positive relationship at 9 miles. 

These results reflect our assumptions that elementary school students travel shorter distances and the 

charter school competition is likely to drive changes in elementary schools very close by – specifically, within 

a mile. For middle schools and high schools, the stronger enrollment connections are within 2 to 6 miles.  
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Table 9. Change Models within distance radii, Dependent Variable: Change in TPS Enrollment t-1 to t  

VARIABLES All Elementary Middle High 

Change in CS Enrollments w/in 1/2 mile -0.114* -0.170*** -0.0639* -0.122 

 (0.0619) (0.0333) (0.0329) (0.0813) 

Change in CS Enrollments 1 Mile -0.0407** -0.106*** -0.0420* -0.0168 

 (0.0185) (0.0177) (0.0241) (0.0304) 

Change in CS Enrollments 2 Miles -0.032*** 0.00275 -0.0349* -0.0417** 

 (0.0112) (0.00749) (0.0186) (0.0178) 

Change in CS Enrollments 3 Miles -0.0140* 0.00574 -0.00654 -0.0254* 

 (0.00739) (0.00579) (0.00689) (0.0135) 

Change in CS Enrollments 4 Miles -0.00582 0.00470 0.00562 -0.0227** 

 (0.00537) (0.00567) (0.00557) (0.00961) 

Change in CS Enrollments 5 Miles 0.00824 -0.00100 0.00184 0.00966 

 (0.00501) (0.00463) (0.00627) (0.00839) 

Change in CS Enrollments 6 Miles -0.00870* 0.00690 0.00591 -0.027*** 

 (0.00492) (0.00434) (0.00612) (0.00972) 

Change in CS Enrollments 7 Miles 0.00156 -0.00819* -9.00e-05 0.00499 

 (0.00418) (0.00469) (0.00512) (0.00740) 

Change in CS Enrollments 8 Miles -0.00313 0.00710 -0.011** -0.00252 

 (0.00446) (0.00542) (0.00513) (0.00795) 

Change in CS Enrollments 9 Miles 0.0150*** 0.00192 0.00660 0.0278*** 

 (0.00458) (0.00555) (0.00549) (0.00834) 

Change in CS Enrollments 10 Miles 0.00170 -0.00286 -0.0008 -0.028*** 

 (0.00317) (0.00376) (0.00475) (0.00814) 

Constant 21.78*** 0.295 47.97*** 90.04*** 

 (4.061) (2.672) (9.005) (16.90) 

     

Observations 8,354 4,066 2,467 1,821 

R-squared 0.128 0.232 0.143 0.203 

Number of cds_num 758 346 212 200 

Year FE Yes Yes Yes Yes 

School FE Yes Yes Yes Yes 

Clustered SE on School Yes Yes Yes Yes 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Discussion 

From 2000 to 2017, charter schools in the Los Angeles Unified School District increased from almost nothing 

to educating 24 percent of the students in the District. Through 2013, the time period under investigation in 

this paper, the number of students in TPS in Los Angeles declined by 142,000, with charter schools growing 

by half that much. Thus, while there are forces leading to enrollment declines in the District’s TPS beyond 

the presence of charter schools, the time trend suggests that charter school openings affected these 

declines. This paper examines the spatial competition between charter and traditional public schools at the 

neighborhood level.  

We find substantial evidence that TPS enrollments decline most sharply as charter school enrollments 

increase, but the causal pathways are somewhat ambiguous. While it appears that increased charter school 

enrollments do indeed cause TPS enrollment declines, we also find that charter school enrollments rise after 

TPS enrollments declined, meaning that charter schools are also more likely to open where TPS are 

struggling. The causal pathway is likely that charter schools target areas with struggling TPS, and opening 

charter schools cause a further drag on TPS enrollments. We find that these effects are strongest for 

elementary schools within a mile and for middle and elementary schools within 2 to 6 miles.  

Whether or not school choice and competition among schools is a good thing for parents, students, and 

schooling outcomes more generally, declining enrollments have potentially negative ramifications. School 

closures produce negative stressors and given they typically occur in low-income areas, can exacerbate 

preexisting educational inequalities (Kirshner et al 2010). Regardless of the quality of the school, enrollment 

declines and closures are inevitably disruptive to students, staff, and the surrounding community. School 

administrators need to be able to forecast potential enrollment declines resulting from nearby charter school 

openings, and this paper quantifies the extent to which such enrollment declines can be expected and 

where. 

  



UCLA LEWIS CENTER FOR REGIONAL POLICY STUDIES 

 

Incoming! Spatial Enrollment Competition between 
Charter Schools and Traditional Public Schools 

 
 

 

25 

References 

Angrist, Joshua D., Susan M. Dynarski, Thomas J. Kane, Parag A. Pathak, and Christopher R. Walters. 
2012. “Who Benefits from KIPP?” Journal of Policy Analysis and Management 31 (4): 837–60. 
https://doi.org/10.1002/pam.21647. 

Archbald, Doug, Andrew Hurwitz, and Felicia Hurwitz. 2018. “Charter Schools, Parent Choice, and 
Segregation: A Longitudinal Study of the Growth of Charters and Changing Enrollment Patterns in 
Five School Districts over 26 Years.” Education Policy Analysis Archives 26 (0): 22. 
https://doi.org/10.14507/epaa.26.2921. 

Bayer, Patrick, Fernando Ferreira, and Robert McMillan. 2007. “A Unified Framework for Measuring 
Preferences for Schools and Neighborhoods.” Journal of Political Economy 115 (4): 588–638. 
https://doi.org/10.1086/522381. 

Bettinger, Eric P. 2005a. “The Effect of Charter Schools on Charter Students and Public Schools.” 
Economics of Education Review 24 (2): 133–47. https://doi.org/10.1016/j.econedurev.2004.04.009. 

———. 2005b. “The Effect of Charter Schools on Charter Students and Public Schools.” Economics of 
Education Review 24 (2): 133–47. https://doi.org/10.1016/j.econedurev.2004.04.009. 

Bifulco, Robert, and Helen F. Ladd. 2006. “The Impacts of Charter Schools on Student Achievement: 
Evidence from North Carolina.” Education Finance and Policy 1 (1): 50–90. 
https://doi.org/10.1162/edfp.2006.1.1.50. 

Bifulco, Robert, Helen F. Ladd, and Stephen L. Ross. 2009. “Public School Choice and Integration Evidence 
from Durham, North Carolina.” Social Science Research 38 (1): 71–85. 
https://doi.org/10.1016/j.ssresearch.2008.10.001. 

Bischoff, Kendra, and Laura Tach. 2018. “The Racial Composition of Neighborhoods and Local Schools: The 
Role of Diversity, Inequality, and School Choice.” City & Community 17 (3): 675–701. 
https://doi.org/10.1111/cico.12323. 

Booker, Kevin, Scott M. Gilpatric, Timothy Gronberg, and Dennis Jansen. 2008. “The Effect of Charter 
Schools on Traditional Public School Students in Texas: Are Children Who Stay behind Left 
Behind?” Journal of Urban Economics 64 (1): 123–45. https://doi.org/10.1016/j.jue.2007.10.003. 

Cordes, Sarah A. 2018. “In Pursuit of the Common Good: The Spillover Effects of Charter Schools on Public 
School Students in New York City.” Education Finance and Policy 13 (4): 484–512. 
https://doi.org/10.1162/edfp_a_00240. 

Davis, Tomeka, and Deirdre Oakley. 2013. “Linking Charter School Emergence to Urban Revitalization and 
Gentrification: A Socio-Spatial Analysis of Three Cities.” Journal of Urban Affairs 35 (1): 81–102. 
https://doi.org/10.1111/juaf.12002. 

DeSena, Judith N., and George Ansalone. 2009. “Gentrification, Schooling and Social Inequality. 
(Undetermined).” Educational Research Quarterly 33 (1): 60–74. 

Education Data Partnership. 2018. “EdData - District Profile - Los Angeles Unified.” 2018. http://www.ed-
data.org/district/Los-Angeles/Los-Angeles-Unified. 



UCLA LEWIS CENTER FOR REGIONAL POLICY STUDIES 

 

Incoming! Spatial Enrollment Competition between 
Charter Schools and Traditional Public Schools 

 
 

 

26 

Garcia, David R. 2008. “The Impact of School Choice on Racial Segregation in Charter Schools.” 
Educational Policy 22 (6): 805–29. https://doi.org/10.1177/0895904807310043. 

Glomm, Gerhard, Douglas Harris, and Te-Fen Lo. 2005. “Charter School Location.” 
https://www.sciencedirect.com/science/article/abs/pii/S0272775704001190. 

Hankins, Katherine B. 2007. “The Final Frontier: Charter Schools as New Community Institutions of 
Gentrification.” Urban Geography 28 (2): 113–28. https://doi.org/10.2747/0272-3638.28.2.113. 

Hoxby, Caroline M, and Sonali Murarka. 2009. “Charter Schools in New York City: Who Enrolls and How 
They Affect Their Students’ Achievement.” Working Paper 14852. National Bureau of Economic 
Research. https://doi.org/10.3386/w14852. 

Ladd, Helen F., and John D. Singleton. 2018. “The Fiscal Externalities of Charter Schools: Evidence from 
North Carolina.” Education Finance and Policy, August, 1–34. https://doi.org/10.1162/edfp_a_00272. 

Logan, John R., and Julia Burdick-Will. 2016. “School Segregation, Charter Schools, and Access to Quality 
Education.” Journal of Urban Affairs 38 (3): 323–43. https://doi.org/10.1111/juaf.12246. 

Paul Peterson, and Albert Chang. 2018. “Exclusive Analysis: New USC Survey Shows Public Support for 
Charter Schools Has Jumped 10 Points in Last Year | LA School Report.” March 27, 2018. 
http://laschoolreport.com/exclusive-analysis-new-usc-survey-shows-public-support-for-charter-
schools-has-jumped-10-points-in-last-year/. 

Pendergrass, Susan. 2018. “Charter Schools 101: Why Would We Need Charters in Suburban, Rural, or 
‘Good’ Districts?” The Thomas B. Fordham Institute. 2018. https://edexcellence.net/articles/charter-
schools-101-why-would-we-need-charters-in-suburban-rural-or-%E2%80%9Cgood%E2%80%9D-
districts. 

Reback, Randall. 2008. “Demand (and Supply) in an Inter-District Public School Choice Program.” 
Economics of Education Review 27 (4): 402–16. https://doi.org/10.1016/j.econedurev.2008.01.001. 

Ritter, Gary W., Nathan C. Jensen, Brian Kisida, and Daniel H. Bowen. 2016. “Urban School Choice and 
Integration: The Effect of Charter Schools in Little Rock.” Education and Urban Society 48 (6): 535–
55. https://doi.org/10.1177/0013124514546219. 

Stein, Marc L. 2015. “Public School Choice and Racial Sorting: An Examination of Charter Schools in 
Indianapolis.” American Journal of Education 121 (4): 597–627. https://doi.org/10.1086/681920. 

Winters, Marcus A. 2012. “Measuring the Effect of Charter Schools on Public School Student Achievement in 
an Urban Environment: Evidence from New York City.” Economics of Education Review, Special 
Issue: Charter Schools, 31 (2): 293–301. https://doi.org/10.1016/j.econedurev.2011.08.014. 

 

 

 

 

 



UCLA LEWIS CENTER FOR REGIONAL POLICY STUDIES 

 

Incoming! Spatial Enrollment Competition between 
Charter Schools and Traditional Public Schools 

 
 

 

27 

Appendices 

Appendix A1. Distance Decay Function Weights  

 Elementary Middle High 

Miles 
Decay 
Parameter* Weight 

Decay 
Parameter Weight 

Decay 
Parameter Weight 

0 0 1 0 1 0 1 

1 0.08 0.923 0 1 0 1 

2 0.14 0.756 0.08 0.852 0 1 

3 0.2 0.549 0.14 0.657 0.08 0.787 

5 0.4 0.135 0.4 0.368 0.2 0.497 

10 0.4 0.018 0.5 0.018 0.5 0.018 

15 0.4 0.002 0.5 0.002 0.5 0.002 

*Elementary schools: 
Anything under .75 mile counts 1 for 1.  
Between .75 and 1.5, decay parameter = -0.08 
Between 1.5 and 3, decay parameter = -0.14 
Between 3 and 5, decay parameter = -0.2 
More than 5, decay parameter = -0.4 
 
Middle schools: 
Anything under 1.5 miles counts 1 for 1.  
Between 1.5 and 2.5, decay parameter = -0.08 
Between 2.5 and 4, decay parameter = -0.14 
Between 4 and 5, decay parameter = -0.2 
Between 5 and 7.5, decay parameter = -0.4 
More than 7.5, decay parameter = -0.5 
 

High schools: 
Anything under 2 miles counts 1 for 1.  
Between 2 and 4, decay parameter = -0.08 
Between 4 and 5, decay parameter = -0.14 
Between 5 and 7.5, decay parameter = -0.2 
Between 7.5 and 10, decay parameter = -0.3 
More than 10, decay parameter = -0.5 
 

 

 



UCLA LEWIS CENTER FOR REGIONAL POLICY STUDIES 

 

Incoming! Spatial Enrollment Competition between 
Charter Schools and Traditional Public Schools 

 
 

 

28 

Appendix A2. LAUSD School Attendance Zone Sizes 

 N Mean 
Radius 
(mi) 

Std Dev 25th 
Percentile 

75th 
Percentile 

Min Max 

Elementary 560 0.52 0.32 0.34 0.59 0.05 3.61 

Middle 202 0.80 0.62 0.37 1.10 0.05 3.95 

High 89 1.29 0.82 0.64 1.72 0.05 4.91 

Source: Los Angeles Unified School District: Master Planning & Demographics Unit - Facilities Services 
Division 

 

Appendix A3. Traditional public and charter schools in Los Angeles, 2000 to 2013 

 Traditional Public Schools Charter Schools 

Year 
Total 
Schools 

Elem Middle High 
Total 
Schools 

Elem Middle High 

2000 592 288 184 120 7 2 4 1 

2001 594 289 185 120 10 2 7 1 

2002 601 291 186 124 20 4 10 6 

2003 604 292 184 128 34 5 16 13 

2004 613 297 185 131 52 9 19 24 

2005 639 321 186 132 65 11 22 32 

2006 651 325 188 138 81 14 26 41 

2007 653 325 189 139 103 20 35 48 

2008 663 326 190 147 120 25 43 52 

2009 668 326 192 150 134 26 50 58 

2010 689 330 198 161 157 35 61 61 

2011 703 330 199 174 165 31 72 62 

2012 732 336 207 189 171 32 75 64 

2013 731 338 207 186 183 38 80 65 
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Appendix B1. Alternate Decay Function of 
𝟏

𝒅𝟐 for Elementary Schools and 
𝟏

𝒅
 for Middle and High 

Schools 

VARIABLES All ES/All MS/All HS/All 

CS Weighted Enrollment - Total -0.0726*** -0.219*** -0.0757*** -0.0911* 

 (0.0133) (0.0332) (0.0235) (0.0469) 

Constant 1,101*** 889.0*** 1,259*** 1,361*** 

 (10.28) (9.244) (16.70) (36.81) 

     

Observations 9,133 4,414 2,680 2,039 

R-squared 0.321 0.533 0.440 0.209 

Number of cds_num 766 347 213 206 

Year FE Yes Yes Yes Yes 

School FE Yes Yes Yes Yes 

Clustered SE on School Yes Yes Yes Yes 

Robust standard errors in parentheses     

*** p<0.01, ** p<0.05, * p<0.1     
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Appendix B2. Balanced Panel of Traditional Public Schools 

VARIABLES All ES/All MS/All HS/All 

CS Weighted Enrollment - Total -0.0638*** -0.106*** -0.0546*** -0.0566** 

 (0.0126) (0.0140) (0.0155) (0.0275) 

Constant 1,147*** 922.7*** 1,270*** 1,523*** 

 (9.501) (8.866) (15.82) (29.70) 

     

Observations 7,966 3,920 2,506 1,540 

R-squared 0.355 0.571 0.454 0.255 

Number of cds_num 569 280 179 110 

Year FE Yes Yes Yes Yes 

School FE Yes Yes Yes Yes 

Clustered SE on School Yes Yes Yes Yes 

Robust standard errors in parentheses     

*** p<0.01, ** p<0.05, * p<0.1     

     
 




