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THREE ESSAYS ON THE IMPACT OF PUBLIC POLICIES ON THE 

HEALTH AND EDUCATIONAL OUTCOMES OF YOUNG ADULTS 

Christal Hamilton  

Dr. Irma Arteaga, Dissertation Supervisor 

 

ABSTRACT 

Young adulthood is a critical time in the life course when access to resources and 

opportunities help determine later in life outcomes. To contribute to the research on young 

adults, this dissertation uses restricted health and education data, as well as quasi-

experimental and descriptive analyses to evaluate how two public polices improve 

outcomes for young adults. The first essay focuses on effects on young adults’ health 

outcomes, while the second and third chapters focus on impacts to educational outcomes 

and opportunities. Together, these chapters highlight the important role public policies can 

play in improving outcomes for disadvantaged groups.  
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CHAPTER 1: INTRODUCTION  

The significant rise in income inequality in the United States (US) over the past 30 

years, coupled with increased demand for skilled labor has placed greater importance on 

higher educational qualifications. Additionally, today even more than before, one’s life 

experiences and social outcomes are significantly influenced by one’s income status and 

socioeconomic background—a major determinant of economic well-being, academic 

achievement, earnings, and health. For young adults from disadvantaged backgrounds, 

young adulthood is a critical period because their successful transition to adulthood is not 

only dependent on their educational achievements and acquired employable skills, but also 

their physical and mental health. To achieve a successful transition to adulthood and 

improved life outcomes, disadvantaged young adults therefore need increased preparation 

and opportunities to attain post-secondary qualifications, as well as improved access to 

health care services.  

In this dissertation, I evaluate two public policies to determine whether they 

increase the health and financial well-being, and educational opportunities of young adults. 

The second chapter evaluates the impact of the Patient Protection and Affordable Care 

Act’s (ACA) 2014 ACA Medicaid eligibility expansion policy on the health coverage, 

health status, health care access and utilization, and financial well-being on low-income 

young adults. Prior to 2014, 37% of young adults ages 19 to 25 in the United States were 

low-income and about 33% lacked health insurance coverage—both the highest rates for 

any age group in the population. The ACA Medicaid eligibility expansion would have 

significantly benefited low-income young adults because it specifically aimed to increase 

insurance coverage for low-income populations. I use restricted data from the 2010–2017 
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National Health Interview Survey (NHIS) and implement a difference-in-differences 

design leveraging the variation in state adoption of the Medicaid expansion policy. In 

addition to identifying the main effect of the policy, I also examine whether the Medicaid 

expansion had differential effects for racial and gender groups. My analyses show that 

Medicaid eligibility expansion improved health insurance coverage, mental care access, 

access to prescription medication, and financial well-being for low-income young adults 

in expansion states but had no effect on their health status and health care utilization. I also 

find that the expansion policy was associated with larger gains in insurance coverage for 

racial minorities relative to their Non-Hispanic White counterparts.   

The third chapter investigates the spillover effects of charter schools on district 

college readiness and college-going intentions. The growth in the number of charter 

schools in the United States and their promotion as alternatives to the traditional public 

schools necessitates an understanding of the impact these schools have on student 

outcomes and the education system. Using restricted administrative data from the North 

Carolina Department of Public Instruction I implement a difference-in-differences 

approach to identify the spillover effects of charter high schools on average district ACT 

scores, SAT scores, graduation rates, and college-going intentions. I exploit a change in 

charter school legislation that removed the cap on the number of charter schools allowed 

to operate in North Carolina to implement my difference-in-differences design. Results 

show that increasing the number of charter high schools has no impact on average district 

outcomes.  

The fourth chapter examines the location of charter schools in the North Carolina 

in relation to the socioeconomic conditions of their surrounding neighborhoods. Using data 
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from the 2010–2014 American Community Survey, the North Carolina Department of 

Public Instruction, and the National Center for Education Statistics, I conduct spatial 

analyses with Geographic Information System (GIS) to assess whether charter high schools 

in North Carolina contribute to increasing the educational choice set of disadvantaged 

students by locating in low-socioeconomic neighborhoods. I find charter high schools in 

North Carolina mainly located in high socioeconomic neighborhoods. My results also 

revealed that charter high schools established after the expansion of the state’s charter 

school sector were more likely to locate in low status neighborhood compared to charter 

highs opened before the sector expansion. These findings provide evidence that the change 

in the charter school policy in North Carolina helped provide some increased opportunities 

for disadvantaged high school students.  
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CHAPTER 2: THE IMPACT OF THE ACA’S MEDICAID EXPANSION ON THE 

HEALTH-RELATED OUTCOMES AND FINANCIAL WELL-BEING OF LOW-

INCOME YOUNG ADULTS 

In 2009, 32% of all young adults ages 19 to 25 were uninsured—the highest rate 

for any age group—accounting for 20% of all the uninsured persons in the United States 

(US). Unlike the uninsured rate for children (under age 18) which had decreased by 31 

percent because of targeted public policies, the 2009 uninsured rate for young adults 

represented a 62% increase compared to the 1980 rate. The high uninsured rate among 

young adults is particularly concerning because health insurance coverage for this group is 

tied to health care access and utilization. Uninsured young adults are more likely to forgo 

needed medical care or filling prescriptions due to costs and are less likely to report being 

in excellent or very good health compared to their insured counterparts (Collins, Robertson, 

Garber, & Doty, 2012; McMorrow, Kenney, Long, & Anderson, 2015). Among young 

adults who do seek out health care, about half struggle with paying medical bills or 

outstanding debt (Kriss, Collins, Mahato, Gould, & Schoen, 2008).  

The Patient Protection and Affordable Care Act (ACA) 2010 Dependent Coverage 

provision aimed to reduce the uninsured rate among young adults by allowing them to 

remain on their parents’ private insurance plans up to age 26. This ACA provision helped 

at least three million young adults to gain insurance coverage (Chen, Bustamante, & Tom, 

2015) with increases to coverage rates evident across racial and ethnic groups (VanGarde, 

Yoon, Luck, & Mendez-Luck, 2018). This policy also has been associated with increased 

health care access (Barbaresco, Courtemanche, & Qi, 2015; Sommers, Buchmueller, 

Decker, Carey, & Kronick, 2013; Sommers & Kronick, 2012), improved self-rated and 
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mental health, (Carlson, Lennox, Lynch, & Dreher, 2014; Chua & Sommers, 2014; 

Wallace & Sommers, 2015) and reduced out-of-pocket health care expenditures among 

young adults (Chua & Sommers, 2014). Because the Dependent Coverage provision targets 

employment sponsored private plans, however, it is more beneficial to middle- and high-

income young adults (Lipton, Decker, & Sommers, 2019; McMorrow et al., 2015) whose 

parents are more likely to be employed in positions that provide health coverage compared 

to their low-income peers.  

Unlike the Dependent Coverage provision, the ACA’s 2014 Medicaid eligibility 

expansion policy specifically targeted low-income adults. Under this policy, states had the 

flexibility to expand Medicaid eligibility to adults with incomes up to 138% of the federal 

poverty level (FPL). Thirty-seven states to date including the District of Columbia opted 

to expand Medicaid eligibility to their residents. A few recent studies have evaluated the 

effect of Medicaid expansion on the young adult population, focusing on health insurance 

coverage and health care access for all young adults (Griffith, 2019; Lipton et al., 2019; 

McMorrow et al., 2015; Wisk & Sharma, 2019). No research to date to the author’s 

knowledge, however, has examined the policy’s effect on the health and non-health 

outcomes of low-income young adults.  

This paper fills the gap in the literature by explicitly estimating the impact of the 

2014 Medicaid eligibility expansion on childless low-income young adults, the group 

within the young adult population that would have been most impacted by the policy 

change. Unlike many young adult parents and pregnant women, childless young adults 
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were ineligible for Medicaid coverage prior to 2014.1 I evaluated whether Medicaid 

eligibility expansion under the ACA had an impact on the health insurance coverage, health 

status, health care access, health care utilization, and financial well-being of low-income 

young adults. I also examined whether the policy had differential effects for racial and 

gender groups. To identify causal impacts, I employed a difference-in-differences approach 

leveraging the variation in timing of policy adaptation at the state level using restricted data 

from the National Health Interview Survey (NHIS). Results revealed that Medicaid 

expansion improved low-income young adults’ insurance coverage, health care access and 

financial well-being, but had no significant effect on health care utilization and health 

status. Specifically, I find that the 2014 Medicaid expansion increased low-income young 

adults’ Medicaid coverage rates, as well as decreased the proportion of low-income young 

adults who needed but could not afford mental health care and prescription medicine, who 

took less prescribed medication to save money, and who were worried about paying 

medical bills if they were sick or got in an accident. I also show that the expansion policy 

was more beneficial to Hispanic and non-Hispanic Black low-income young adults than 

non-Hispanic Whites. 

My findings build on previous studies in several way. First, my findings present 

updated policy effects on young adults for health insurance coverage and health care access 

using four years of data post Medicaid implementation. Previous studies utilized data 

through 2016, accounting for three years of post-policy effects. I also provide the first 

estimates of policy effects for young adults on outcomes beyond health access and 

 
1 Income eligibility thresholds for pregnant women, and jobless and working parents varied by states. In 
2009, income thresholds for working adults ranged from 25%–275% of the FPL, and from 133%–300% for 
pregnant women. 



7 
 

coverage—namely health status, health care utilization and financial well-being. 

Importantly, this study contributes to the literature by being the only study to date 

specifically to examine the effect of Medicaid expansion on the outcomes of childless low-

income young adults, the group among the young adult population most targeted by the 

policy implementation because they were ineligible for Medicaid coverage prior to 2014. 

I identify this sample population by using restricted NHIS data and merging them with 

family interrelationship data from the Integrated Public Use Microdata Series Center for 

Data Integration (IPUMS). By examining the identified outcomes of interest, this research 

presents essential knowledge on the effect public health insurance can have on the lives 

and well-being of disadvantaged groups, as well as on reducing disparities in health 

outcomes among young adults. With continued debate in some non-expansion states on 

whether they should expand Medicaid eligibility, and federal discussions on improving 

health care policies in the US, federal and state officials can use the empirical evidence 

from this study to inform policy decisions.   

 

Background  

Over the past 25 years, the uninsured rate of young adults has consistently been 

higher than any other age group in the US population largely because of their transitions in 

health insurance coverage and employment patterns.2 During the 19–25 age period, 

particularly before the ACA implementation, many young adults experience a loss of 

coverage because they have aged out of Medicaid, CHIP, or their parents’ employment 

plans. Upon graduation, college students are also no longer covered under their student 

 
2 Refer to Figure A1 in Appendix A for trend in US uninsured rates by age groups of the past 30 years.  
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health insurance plans. The employment patterns of young adults make it difficult for them 

to secure insurance coverage when these transitions occur. Employer insurance is the 

primary source of health insurance coverage for persons in the US, including young adults 

(Collins, White, & Kriss, 2007). Though college graduates have a high likelihood of 

securing employer health insurance coverage, recent college graduates sometimes face 

barriers in obtaining insurance coverage as they often experience difficulty securing jobs, 

lack job tenure, are employed with small business, and have frequent job turnover (Collins 

& Nicholson, 2010; Levy, 2007). Opportunities to gain employer health insurance 

coverage are even lower for low-income young adults with no postsecondary qualifications 

because they are predominantly concentrated in low-wage jobs that do not provide health 

benefits, or employed in part-time or temporary positions (Collins & Nicholson, 2010). 

Added to this, for many young adults, affordability rather than the belief that insurance is 

unnecessary, hinders their enrollment in insurance plans (Collins et al., 2012). Financially 

unstable young adults often perceive insurance to be an expensive burden, particularly 

when they are in general good health.  

Though young adults are commonly considered to be healthy and at low risk of 

experiencing severe health issues, uninsured young adults face significant barriers to their 

health and financial well-being. Uninsured young adults are less likely to report being in 

excellent or very good health (McMorrow et al., 2015), engage in preventive care, or have 

a usual source of care compared to their insured counterparts (Collins et al., 2012; 

McMorrow et al., 2015). Uninsured young adults are also more likely to delay or forgo 

needed medical care, fail to fill prescriptions, or not see a specialist when needed due to 

costs (Callahan & Cooper, 2005; Collins & Nicholson, 2010; McMorrow et al., 2015). 
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Among uninsured young adults who do seek out health care, about 60% have difficulties 

paying off their medical bills (Collins & Nicholson, 2010). Medical debt is not just 

problematic for uninsured young adults but for many young adults who have sought 

medical care. Around 50% of young adults with medical bills report asking family 

members for financial assistance, 39% are unable to meet their other debt obligations, and 

around a third indicate they had delayed professional and educational plans (Collins & 

Nicholson, 2010). Many young adults with medical debt also have difficulty paying for 

basic food items, heat or rent, and take on credit card debt, or deplete their savings to pay 

medical bills (Collins et al., 2012). These health care access and fiscal difficulties are 

especially exacerbated for low-income young adults who lack the financial resources to 

meet their health care needs and pay their medical debt. Low-income young adults are also 

often unable to rely on their families for monetary support to meet debt obligations or to 

obtain dependent coverage until the age of 26 because their parents—who are also likely 

to be low educated—may be either uninsured or not covered through private insurance 

plans. 

The high uninsured rate among young adults is especially concerning not only 

because of the significant consequences it can have on their health and financial well-being, 

but also because of the potential negative impacts to public health and social systems. 

Access to health care and the use of preventive health care services in young adulthood can 

result in the early intervention and treatment of medical conditions, including psychiatric 

disorders that are prevalent among young adults (Kessler et al., 2005). This early treatment 

of conditions improves outcomes and quality of life because it reduces the likelihood of 

later life chronic illness. It also reduces societal costs for the late-stage treatment of diseases 
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or conditions that develop later in adult life due to a lack of adequate care during young 

adulthood. Additionally, the costs incurred for unforeseen medical issues when uninsured 

can adversely affect the economic well-being of young adults and their families, especially 

those within low-income households. Young adults have fewer financial resources 

compared to their older counterparts to cover out-of-pocket medical expenses. The 

financial difficulties experienced when trying to settle medical debt can lower young 

adults’ credit ratings and hinder their ability to manage financial obligations. These 

financial difficulties can also result in young adults being more dependent on the social 

safety net or experiencing psychological distress. Further, the lack of young adult 

participation in health insurance policies negatively affects other members of society 

because it  increases premium rates and instability for members of the health insurance risk 

pool (The American Academy of Actuaries, 2017).  

 

Policy Context 

Enacted into law in March 2010, the Patient Protection and Affordable Care Act 

was one of the most comprehensive health care policy reforms in the United States. The 

primary goals of the ACA were to increase health insurance coverage within the US, 

expand the availability of affordable health insurance coverage, place greater focus on the 

provision of preventive care services, and improve efficiency within the health care system 

by supporting innovative medical care delivery methods that lower costs (Department of 

Health and Human Services, n.d.; Hellerstedt, 2013). To achieve these goals Congress 

enacted various provisions including an individual mandate stipulating all Americans to 

have qualifying health care coverage, requiring insurance plans to cover preventive 
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services, and allowing young adults to remain on their parents’ insurance plan until the age 

of 26. One of ACA’s key components was the expansion of Medicaid eligibility to adults 

with family incomes up to 138% of the federal poverty level.  

Prior to the ACA, federal law mandated states to provide Medicaid coverage to 

various groups within the US population. These groups included pregnant women and 

children under age six with family incomes up to 133% of the FPL, children ages six 

through 18 with family incomes up to 100% of the FPL, adults with dependent children, as 

well as the elderly and disable who qualify for Supplemental Security Income based on 

income (Kaiser Family Foundation, 2012). Actual income eligibility criteria varied by state 

and eligibility group, with some states using their flexibility to set low-income thresholds. 

While the median eligibility threshold for children in 2012 was 250% of the FPL, the 

median threshold for pregnant women was 185% of FPL and 63% of the FPL for working 

parents (Heberlein, Brooks, Guyer, Artiga, & Stephens, 2012). 

Although the federal government intended for all states to enact the ACA’s 2014 

Medicaid eligibility expansion, actual implementation of the policy occurred on a state-by-

state basis. The ACA initially required states to implement the new Medicaid eligibility 

policy to retain federal funding for their Medicaid programs. Twenty-six states challenged 

the constitutionality of this mandate and in 2012, the US Supreme Court upheld the 

Medicaid expansion policy but limited the federal government’s power of enforcement—

thereby giving states the freedom to opt into enacting the policy. In January 2014, 25 states 

including the District of Columbia expanded Medicaid edibility to adults with incomes up 

to 138% of the FPL. Initial decisions to expand Medicaid was highly politicized, with many 

conservative states choosing not to implement the expansion policy, while liberal states did 
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(Jacobs & Callaghan, 2013). Other factors included states’ economic positions and 

previous health policies (Jacobs & Callaghan, 2013). By December 2017, however, 33 

states had extended coverage to residents, with some conservative states also choosing to 

enact the policy. Nineteen states chose not to enact the eligibility expansion policy. Figure 

1 illustrates the Medicaid expansion status of states by December 2017.  

 

Map 1. Status of Medicaid Adoption across States as of December 2017 

 
Notes: Author’s coding based on data from the Kaiser Family Foundation retrieved from 
https://www.kff.org/medicaid/issue-brief/status-of-state-medicaid-expansion- decisions-interactive-
map/  
 

Review of the Literature 

Medicaid Expansion and Young Adult Outcomes 

The four studies to date examining the effect of the 2014 Medicaid eligibility 

expansion on the outcomes of young adults found Medicaid expansion not only improved 

health insurance coverage and health care access among young adults (Griffith, 2019; 

Lipton et al., 2019; McMorrow et al., 2015; Wisk & Sharma, 2019), but was also more 
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effective than the Dependent Coverage provision in narrowing existing socioeconomic 

(McMorrow et al., 2015; Wisk & Sharma, 2019) and racial/ethnic (Lipton et al., 2019) 

disparities. All four studies, however, do not isolate the effect of Medicaid expansion 

policy on the outcomes of low-income childless young adults—the subpopulation among 

young adults who belonged to this policy intervention’s target population.  

Using National Health Interview Survey (NHIS) data from 2009 to the first two 

quarters of 2014, McMorrow and colleagues (2015) were the first to examine changes in 

insurance trends among young adults from the years before ACA implementation to post 

Medicaid expansion. They observed that the uninsured rate among all young adults aged 

19–25 fell from 30% in 2009 to 19% by the second quarter of 2014 (McMorrow et al., 

2015). Importantly, McMorrow et al. (2015) found that while the ACA’s Dependent 

Coverage provision disproportionally reduced the uninsured rates of higher income young 

adults, Medicaid expansion was associated with substantial gains in insurance coverage for 

low-income young adults. Between 2010 and 2013, high (family income greater than 400 

percent of federal poverty level) and moderate (family income between 138–400% of the 

federal poverty level) income young adults experienced a 61% and 29% decline in 

uninsured rate respectively. Low-income young adults (family income less than 138% of 

federal poverty level) on the other hand had no significant change in coverage (McMorrow 

et al., 2015). Conversely, by the second quarter of 2014, the uninsured rate among low-

income young adults in expansion states fell from 34.5% to 24.3%, and from 46.2% to 

37.7% in non-expansion states (McMorrow et al., 2015). The share of moderate-income 

young adults in expansion states without health insurance also decreased by 12 percentage 

points to 16.4%. High-income young adults, however, saw no significant change in their 
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uninsured rate after 2014 (McMorrow et al., 2015). These gains in insurance coverage 

among low- and moderate-income young adults were associated with 11.2 and 8.8 

percentage point increases in public coverage respectively (McMorrow et al., 2015).  

In addition to exploring differences in insurance coverage among young adults after 

Medicaid expansion, McMorrow et al. (2015) also examined the characteristics of young 

adults who remained uninsured after the policy change. They found that half of the 

uninsured were from families with incomes less than 138 percent of the FPL. Around 17% 

of the uninsured reported having an unmet medical care need due to cost, 34.7% had a 

usual source of care, and 68.2% reported being in very good or excellent health 

(McMorrow et al., 2015). Comparatively, among insured young adults only 3.2% had an 

unmet medical care need due to cost, 81.9% had a usual source of care, and 77.8% indicated 

they were in very good or excellent health (McMorrow et al., 2015). These findings 

highlight that young adults who remained uninsured—many of whom would have been 

living in non-expansion states—continued to have lower health care access and health 

outcomes compared to insured young adults.  

Advancing McMorrow et al.’s (2015) study by using quasi-experimental methods 

to obtain the causal effect of the ACA provisions and incorporating the full year of 2014 

NHIS data into their analyses, Lipton et al. (2019) examined changes in racial/ethnic 

disparities in health insurance and health care access after ACA implementation. The 

researchers’ application of both an interrupted time series approach with two distinct 

intervention periods—October 2010 to December 2013 and January 2014 to December 

2014—and a difference-in-difference approach allowed them to identify the distinct and 

cumulative effects of the ACA’s Dependent Coverage provision and 2014 Medicaid/ 
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Marketplace expansions. Results from Lipton et al.’s (2019) analyses showed that the 2014 

ACA policies were associated with larger increases in insurance coverage and access to 

health care compared to the Dependent Coverage provision. Among all young adults, 

insurance coverage increased by six percentage points after the Dependent Coverage 

expansion, and by 7.6 percentage points after the 2014 insurance expansions. The gains in 

insurance coverage after the Dependent Coverage provision were due to a 6.8 percentage 

point increase in private insurance, while the 2014 insurance expansions were associated 

with a 5.1 percentage point increase in private insurance and an increase by three 

percentage points in Medicaid coverage. Estimates for access to care revealed the 

Dependent Coverage expansion increased having a usual source of care by 2.5 percentage 

points and decreased having at least one emergency department visit by 1.8 percentage 

points. The 2014 ACA Medicaid and Marketplace policies, however, increased the 

proportion of young adults with a usual source of care and having at least one doctor’s visit 

in the past year by 4.8 and 6.4 percentage points respectively (Lipton et al., 2019). 

Comparing coverage rates in Medicaid expansion and non-expansion states, Lipton et al. 

(2019) found that while access to care in both group of states did not statistically differ in 

2014, the rise in insured rates among young adults was 3.9 percentage points higher in 

expansion states than non-expansion states. This difference in coverage was largely due to 

a 6.5 percentage point higher increase in Medicaid coverage in expansion states (Lipton et 

al., 2019).  

Lipton et al.’s (2019) examination of trends by race/ethnicity revealed that while 

changes after the Dependent Coverage did not differ significantly across racial/ethnic 

groups, the 2014 ACA expansions contributed to reducing existing racial disparities in 
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insurance coverage and health care access among young adults. In 2014, insurance 

coverage rates among Black and Hispanic young adults grew by 10.1 and 11 percentage 

points respectively, compared to 5.6 percentage points for White young adults. Likewise, 

the increase in the percent of Black young adults with a usual source of care was 5.8 

percentage points higher relative to White young adults (8.7 vs. 2.9 percentage points) 

(Lipton et al., 2019). The racial/ethnic differences in coverage gains after the 2014 ACA 

policies were also evident by expansion state status. Compared to their White counterparts 

in expansion states who experienced a 3.7 percentage point increase in insured rates, 

coverage gains among Black and Hispanic young adults in expansion states were 9 and 9.6 

percentage points higher respectively (Lipton et al., 2019). Similarly, the difference in 

Medicaid coverage between Hispanic young adults in expansion and non-expansion states 

was 10.9 percentage points, higher than the five percentage points difference among 

Whites (Lipton et al., 2019). Results also showed that Medicaid accounted for between 

40% to 60% of the health insurance coverage gains among racial/ethnic minorities after 

2014, but only for 29% of the coverage increase among Whites (Lipton et al., 2019). 

Results from Lipton et al.’s study highlight that while the some policies may help improve 

insurance coverage, they may not be as effective in reducing disparities among 

subgroups—evident from differences in coverage rates after the implementation of the 

Dependent Coverage provision.  

Similar to McMorrow et al. (2015), Wisk and Sharma (2019) also found that the 

2014 Medicaid and Marketplace policies mitigated many of the disparities in health 

insurance coverage among socioeconomic groups. The researchers employed public-use 

data from the 2000–2016 NHIS to investigate inequalities in insurance coverage, insurance 
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coverage type, and reason for being uninsured pre and post ACA policies (Wisk & Sharma, 

2019). Wisk and Sharma (2019) implemented a difference-in-differences model that 

compared outcomes of young adults 19–25 to adolescents 13–18 and older young adults 

ages 26–30, as well as a triple difference estimation to identify potential reform 

heterogeneity effects across individual characteristics. Because public-use NHIS lacks data 

on state of residence for survey participants, however, Wisk and Sharma (2019) were 

unable to compare changes in insurance coverage after Medicaid expansion between young 

adults in expansion and non-expansion states. As a result, the researchers were prevented 

from disentangling the specific policy effect of the Medicaid expansion on young adults’ 

health coverage from that of the other ACA provisions. Nevertheless, their estimates 

revealed that compared to older young adults aged 27–30, the increase in any type of 

insurance coverage for young adults ages 19–25 years was 11.9 percentage points higher 

after the implementation of Dependent Coverage provision and 12.26 percentage points 

higher in total ACA (Dependent Coverage, Medicaid expansion, and Marketplace 

provision) impacts (Wisk & Sharma, 2019). Increases in private coverage rates for total 

ACA estimates (16.34 percentage points) were also higher for young adults. Young adults, 

however, had larger decreases in government-sponsored coverage (3.58 percentage points) 

and Medicaid (2.32 percentage points) as well as being uninsured due to a major life event 

(10.21 percentage points) or ineligibility due to age or school status (9.55 percentage 

points) compared to their older peers. This negative estimated effect on Medicaid coverage 

could be because Wisk and Sharma (2009) included young adults from all income groups 

in their analytical sample, many of whom are ineligible for Medicaid. Their analyses 
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therefore do not provide the true effect of Medicaid expansion on coverage rates among 

young adults.   

Wisk and Sharma (2019) also evaluated whether the ACA polices had differential 

effects for sociodemographic groups. Analyses for reform effect heterogeneity highlighted 

that the Dependent Coverage expansion widened inequalities for some socioeconomic 

groups such as Blacks (7.2 percentage point), Hispanics (7.3–9.5 percentage points) and 

those with family incomes less than 200% of the federal poverty level (6-9 percentage 

points). These differences among racial groups were also identified in studies on the 

Dependent Coverage provision (VanGarde et al., 2018), and largely due to the large 

increases in coverage experienced by non-Hispanic Whites. Increased disparities due to the 

Dependent Coverage, however, were partially mitigated by gains after the 2014 Medicaid 

and Marketplace policies, including a 3.3 percentage point improvement for Blacks and a 

9–14 percentage point improvement for young adults with family income less than 200% 

of the FPL (Wisk & Sharma, 2019). 

In a recent study, Griffith (2019) investigated whether young adults experienced 

differences in health insurance coverage and health care access after the 2016 change in 

US presidential administration. Employing similar analytical methods to Lipton et al. 

(2019), Griffith (2019) implemented an interrupted time series model using data from the 

Behavioral Risk Factor Surveillance System (BRFSS) to quantify changes in health care 

access from 2013 to 2016 and from 2016 to 2017. He also used difference-in-differences 

models to determine whether Medicaid expansion status mediated observed changes in 

health care access and insurance during the study period (Griffith, 2019). Due to data 

limitations, however, Griffith (2019) was unable to examine effects for young adults ages 
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19–25, but rather for young adults ages 18–24. Griffith’s (2019) analyses revealed that 

though the 2014 ACA provisions improved health care coverage and access for young 

adults aged 18–24, these gains deteriorated in 2017. Between 2013 to 2016 the uninsured 

rate among young adults 18–24 declined by 8.7 percentage points, the percent not having 

a personal doctor decreased by 4.3 percentage points, and the percent having an unmet care 

need due to cost decreased by 3.5 percentage points. In 2017, however, the percent of all 

young adults aged 18–24 who were uninsured, did not have a personal doctor, or had an 

unmet health care need due to cost increased by 1.4, 1.1 and 1.0 percentage points 

respectively (Griffith, 2019). Griffith (2019) attributed declines in uninsured rates to the 

change in presidential administration.   

As with the previous studies on Medicaid impacts on young adults (Lipton et al., 

2019; McMorrow et al., 2015; Wisk & Sharma, 2019), Griffith (2019) observed that low-

income young adults benefited disproportionally from the 2014 ACA policies relative to 

their higher income peers. Compared to high-income young adults (family income greater 

than 400% of the FPL) who experienced a 4.8 percentage-point decline in uninsured rate 

from 2013–2016, the uninsured rate among low-income young adults (family incomes less 

than 138% of FPL) decreased by 10.1 percentage points. Additionally, although no 

statistically significant change in coverage or health care access among low-income young 

adults was found in 2017, among moderate-income young adults (family incomes between 

138–400%  of FPL) uninsured rates and the proportion of delaying care due to cost rose by 

1.6 and 1.3 percentage points respectively (Griffith, 2019).  

When assessing changes in outcomes by expansion state status, Griffith (2019) 

discovered gains in insurance coverage and health care access in both expansion and non-
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expansion states from 2013 to 2016. Difference-in-differences estimates showed, however, 

that the differences in changes in health insurance and having a personal doctor between 

expansion and non-expansion states were not statistically significant. The decrease in 

young adults with an unmet health care need due to cost was 1.5 percentage points higher 

in expansion states than non-expansion states (Griffith, 2019). In 2017, the uninsured rate 

among young adults 18–24 in non-expansion states increased by 4.4 percentage points 

relative to their counterparts in expansion states (Griffith, 2019). Griffith (2019) argued 

these results are suggestive of Medicaid expansion having a protective effect on the 

outcomes of interest after changes in presidential administration and policies. Again, while 

Griffith’s (2019) study provided insight into the effect of the 2014 Medicaid expansion 

policy on the outcome of young adults, his study focused on young adults ages 18–24—

including young adults who could have still received coverage because they were classified 

as a child and excluding some young adults who would have benefited from the policy. 

Additionally, like the other researchers examining Medicaid’s impact on the young adult 

population (Lipton et al., 2019; McMorrow et al., 2015; Wisk & Sharma, 2019), Griffith’s 

(2019) sample included young adults of all socioeconomic classes. In this study, I address 

these limitations by focusing specifically on low-income childless adults aged 19–25 years, 

the group among the young adult population that would have benefited most from the 2014 

Medicaid expansion policy.  
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Table 1. Studies Examining the Effect of Medicaid Expansion on the Young Adult 
Outcomes 

Study Methodology  Outcomes Findings 
McMorrow et 
al., 2015 

Data 
2009–2014 NHIS 
 
Sample 
All adults ages 19–
25 
 
Analytical Strategy 
Descriptive 
Analyses 

Health insurance coverage 
by income group:  
- Public  
- Private  
- Uninsured 
  

- The ACA Dependent 
Coverage provision 
disproportionally reduced 
insurance among high 
income young adults 

- The ACA Medicaid 
expansion policy was more 
beneficial to low- and 
moderate-income young 
adults.  

- Uninsured rate among low-
income young adults in 
expansion states fell from 
34.5% to 24.3%. 

- Uninsured rates for 
moderate income young 
adults fell from 28.3% to 
16.4%  

Lipton et al., 
2019 

Data  
2000–2014 NHIS 
 
Sample 
All adults ages 19–
25 
 
Analytical Strategy 
- Interrupted time 

series (Effects 
from the 
Dependent 
coverage 
provision and 
2014 Medicaid 
and Marketplace 
expansions) 

- Difference-in-
differences 
(Effects from the 
Medicaid 
expansion) 

Health insurance coverage:  
- Any coverage 
- Private coverage  
- Medicaid coverage 
 
Health care access:  
- Has usual source of 

medical care 
- At least one doctor’s 

visit 
- At least one ED visit 

Overall Effects:  
- Medicaid coverage 

increased by 6.5 percentage 
points, but no effect on 
access to care 
 

Results by Race/Ethnic Group 
- The 2014 expansion was 

associated with larger gains 
in coverage among 
Hispanics and Blacks 
relative to Whites 

- Increase in coverage by 11.0 
and 10.1 percentage points 
among Hispanics and 
Blacks, respectively, 
compared with a 5.6 
percentage point increase 
among Whites 

- Percentage with a usual 
source of care and a recent 
doctor’s visit increased 
more for Blacks relative to 
Whites  

 
Wisk & Sharma, 
2018 

Data 
NHIS 
- Public use 
- 2000-2016 
- Does not include 

state identifiers 
 
Sample 

Health insurance coverage  
- Any source 
- Private 
- Employer sponsored 
- Nongroup market 
- Government sponsored 
- Medicaid 
 
Reasons uninsured: 

- 12.26 percentage point 
increase any type of 
insurance after total ACA 
implementation 

- Disparities worsened by the 
Dependent Coverage 
provision were partially 
mitigated by gains after the 
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Study Methodology  Outcomes Findings 
Adolescents/ young 
adults, ages 13–30 
years 
(control groups: 
adolescents ages 
13–18 & adults ages 
26–30) 
 
Analytical Strategy 
- Difference-in-

difference 
analyses 
(compared 
outcomes of 
adults ages 19-25 
to adolescents 
ages 13–18 and 
older young 
adults ages 26–30 
separately) 

 

- Ineligible due to 
age/school 

- Major life event  
- Cost is too high 
 

2014 Medicaid and 
Marketplace policies 

Griffith, 2019 Data 
2011–2017 BRFSS 
 
Sample 
All adults ages 18–
24  
 
Analytical Strategy 
- Interrupted time 

series 
- Difference-in-

differences 

- Health insurance 
coverage  

- Had a doctor 
- Unmet care need due to 

costs  

- The 2014 ACA provisions 
improved health care 
coverage and access for 
young adults aged 18–24, 
but gains deteriorated in 
2017 

 
Between 2013–2016: 
- 1.5 percentage point greater 

decline in percent having an 
unmet care need due to cost 
in expansion states  

 
In 2017: 
- 4.4 percentage point greater 

increase in uninsured rate in 
expansion states 
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Medicaid Expansion and Adult Outcomes 

 While the scant literature examining the effect of the 2014 ACA Medicaid 

eligibility expansion on young adults mainly focused on the health insurance coverage and 

health care access, the literature evaluating the policy’s effect on other health and non-

health outcomes among the nonelderly population ages 19–64 has proliferated in recent 

years. Various studies have evaluated the policy’s effect on health care utilization, health 

status, preventive care, and financial security among nonelderly adults, as well as on 

specific subpopulations, such as adults with chronic conditions. Whereas in some cases the 

literature finds strong positive effects on outcomes of interest, for other outcomes the 

research findings are mixed.   

Health Care Utilization 

The literature on Medicaid’s impact on health care utilization is mixed, with 

researchers finding effects in certain areas of utilization such as visits to general doctors, 

but little impact on the utilization of services from other health care practitioners. Early 

estimates from NHIS data showed increased health care utilization among low-income 

adults in expansion states in the first year of implementation (Wherry & Miller, 2016). 

Wherry and Miller (2016) observed a 6.6 percentage point increase in the proportion of 

low-income adults who reported a visit to a general physician and a 2.4 percentage point 

increase in overnight hospital stays. A follow-up study examining Medicaid’s effects two 

years post expansion, however, revealed that while overnight hospital stays in expansion 

states increased by two percentage points in the first year of the policy’s implementation, 

the policy had no effect on overnight hospital stays in the second year (Miller & Wherry, 

2017). Additionally, Medicaid expansion no significant effect on patient visits to general 
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doctors or on seeing or talking to a medical specialists, nurse practitioner, physician 

assistant and midwife in either year (Miller & Wherry, 2017). In a recent study evaluating 

the four-year impact of Medicaid, Miller and Wherry (2019) observed positive effects on 

general doctor visits and seeing or talking to a nurse practitioners, physician assistants or 

midwives only in the third year after eligibility expansion, and for each of the first three 

years for consultations with medical specialists.  

Some researchers have focused on changes to preventive health care utilization 

after the 2014 Medicaid expansion policy. Changes to low-income adults’ utilization of 

some preventive services—namely receiving a mammogram, pap test, breast examination, 

cholesterol check or flu shot—were not statistically different between expansion and non-

expansion states after 2014 (Miller & Wherry, 2019). Medicaid expansion, however, did 

increase the proportion of low-income adults in expansion states who received a blood 

cholesterol level check (Miller & Wherry, 2017, 2019), HIV testing (Cawley, Soni, & 

Simon, 2018; Simon, Soni, & Cawley, 2017; Soni, 2020), dental visits (Soni, 2020), 

screening for diabetes, glucose testing, and regular care for chronic conditions (Sommers, 

Blendon, Orav, & Epstein, 2016). 

Studies focusing specifically on emergency department found Medicaid expansion  

decreased emergency department visits (Klein et al., 2017; Sommers et al., 2016), but 

increased outpatient visits (Sommers et al., 2016) and the number of emergency department 

visits that required hospital admission (Ladhania, Haviland, Venkat, Telang, & Pines, 

2019). After the ACA implementation, emergency visits in Maryland fell by 1.2% (36,531 

visits) (Klein et al., 2017). Compared to Texas, which did not enact the expansion policy, 

expansion in Kentucky and Arkansas was associated with a six percentage-point decrease 
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in the likelihood of any emergency department visit, and a 0.69 per person increase in the 

number of office visits (Sommers et al., 2016). Additionally, relative to uninsured adults 

in non-expansion states, adults who received Medicaid coverage in 2014 had a 29% 

increase in hospital admissions, and a 32% increase in admissions for non-ambulatory care 

sensitive conditions. Medicaid recipients however, experienced no increases in care 

intensity (Ladhania et al., 2019). These increases in hospital admissions in expansion states 

suggest that Medicaid coverage improved adults’ access to outpatient care, and reduced 

reliance on emergency department for lower acuity care (Ladhania et al., 2019).  

Health Status 

Like the literature on health care utilization, the research on the effect of the 2014 

Medicaid eligibility expansion has produced mixed findings. Simon et al. (2017) observed 

that among childless adults aged 19–64 in the BRFSS, Medicaid expansion improved 

various self-rated health measures by between 5–13%. These measures included general 

health (5%), the number of unhealthy days (10%), poor mental health days (13%), days in 

poor physical health (11%), and days that poor health prevented adults’ usual activities in 

the past 30 days (15%) (Simon et al., 2017). Also using  data from the BRFSS three and 

four years post Medicaid expansion, Cawley et al. (2018) and Lee and Porell (2018) found 

Medicaid expansion improved general health, the number days in the past month mental 

health was not good, and the number days in past month poor health prevented usual 

activities for low-income nonelderly adults in expansion states (Cawley et al., 2018; Lee 

& Porell, 2018). Gains in self-assessed health persisted three years after policy 

implementation (Cawley et al., 2018), and were evident even among low-income adults in 

expansion states with chronic health conditions who experienced improved self-rated 



26 
 

health and a 3.4 percentage point decrease in self-reported depression (Winkelman & 

Chang, 2018). 

Conversely, using data from the BRFSS, Courtemanche, Marton, Ukert, Yelowitz, 

and Zapata (2018) found evidence that the gains in self-rated health after 2014 were not 

due to Medicaid expansion, but rather to the expansion of private health insurance to low 

to middle-income adults through the ACA’s Marketplace subsidies. By estimating a triple 

difference model exploiting variation in local area pre-reform (2013) uninsured rates and 

Medicaid expansion for a sample that included all respondents ages 19–64, Courtemanche 

and colleagues were able to distinguish the effects of the ACA’s Medicaid and Marketplace 

policies. While adults in non-expansion states had improvements in being in very good or 

excellent health (1.2 percentage points), and being in excellent health (1.6 percentage 

points), adults in expansion states had no statistically significant improvements to their 

self-assessed health (Courtemanche et al., 2018).  

Other studies have found evidence that Medicaid expansion had no impact on adult 

self-rated health. Results from Sommers, Gunja, Finegold, & Musco’s (2015) study 

showed no effect on being in fair or poor health, or the percent of days in which activities 

were limited due to poor health (Sommers, Gunja, Finegold, & Musco, 2015). Despite 

discovering positive effects on health status, Lee and Porell (2018) found little evidence 

that Medicaid expansion reduced racial disparities in health status among poor childless 

adults. Racial/ethnic disparities were only reduced for rates of being in fair or poor health 

(4.4 percentage points) between Hispanics and Whites in expansion states (Lee & Porell, 

2018). Additionally, Wherry and Miller (2016), Miller and Wherry (2017), and Miller and 
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Wherry (2019) found no evidence that Medicaid expansion improved low-income 

nonelderly adults’ self-rated health or rates of depression. 

Financial Well-being 

Numerous studies have focused on the Medicaid’s impact on medical expenses and 

adults’ ability to pay their medical bills and debt. A study by Abramowitz (2018) 

highlighted that Medicaid expansion helped reduce out-of-pocket expenditures and adults’ 

inability to pay medical bills. Using data from the 2010–2015 calendar years of the Current 

Population Survey Annual Social and Economic Supplement, Abramowitz (2018) found 

adults with family incomes less than 100 percent of the FPL in expansion states had a 2.1–

7.9 percentage point higher likelihood of having zero out-of-pocket expenditures after 

Medicaid expansion. This increase in the likelihood of having zero premium expenditures 

reflected the 1.7–7.4 decrease in the likelihood of having less than $2000 in premium 

expenditures (Abramowitz, 2018). Results for out-of-pocket non-premium expenditures 

revealed adults in expansion states with incomes between 100–138 percent of the FPL were 

4.95–8% more likely to have no out of pocket expenditure, and 4.55–5.34% less likely to 

have an out-of-pocket non-premium expenditure of less than $200 (Abramowitz, 2018). 

Other studies discovered that Medicaid was associated with significantly larger reductions 

in out-of-pocket expenditures by as much as 29–58% among low-income adults in 

expansion states compared to those in non-expansion states (Glied, Chakraborty, & Russo, 

2017; Goldman, Woolhandler, Himmelstein, Bor, & McCormick, 2018; Mulcahy, Eibner, 

& Finegold, 2016; Sojourner & Golberstein, 2017; Sommers, Maylone, Blendon, Orav, & 

Epstein, 2017). Further, one study found the odds of household out-of-pocket spending 
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exceeding ten percent of family income decreased by 80% among low-income adults in the 

US post 2014 ACA policies (Goldman et al., 2018). 

 Medicaid expansion not only contributed to reducing out-of-pocket expenditures, 

but also had a positive impact on concerns about medical debt. Miller and Wherry (2019) 

discovered that the percent of low-income adults in expansion states who indicated they 

were worried about their ability to pay their medical bills decreased by 9.6 percentage 

points because of Medicaid expansion, and the percent reporting they had problems paying 

medical bills had reduced by 7.1 percentage points (Miller & Wherry, 2019). These 

findings were consistent with previous studies that found the share of low-income adults 

with medical debt or with difficulty paying medical bills in expansion states was 

significantly lower than those in non-expansion states (Miller & Wherry, 2017; Sojourner 

& Golberstein, 2017; Sommers et al., 2017). 

In addition to looking at health related expenses, studies have evaluated the impact 

of Medicaid expansion on other financial outcomes. As the first to examine the effect of 

Medicaid on the financial well-being, Hu, Kaestner, Mazumder, Miller, and Wong (2018) 

used data from the 2010–2015 American Community Survey and the Federal Reserve Bank 

of New York Consumer Credit Panel/Equifax (CCP) to identify policy effects. Treatment-

on-the-treated estimates from their synthetic control model showed that Medicaid 

expansion was associated with a 0.038–0.045 reduction in the number of unpaid bills, and 

a $65–$88 decrease in the amount of unpaid balances sent to collections. Despite these 

finding, the expansion policy had no effect on adults’ credit score, total debt, total debt past 

due, total credit card debt, credit card debt past due, and bankruptcy (Hu et al., 2018). 

Focusing their research on early Medicaid expansion in California, Allen, Swanson, Wang, 
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and Gross (2017) employed a difference-in-differences design with data from the 

Community Financial Services Association of America (CFSA) and found effects on 

payday loans. Early Medicaid expansion in California reduced the number of payday loans 

per month in expansion counties by 11% (790 loans). The number of loans in counties with 

the highest tercile of low-income residents decreased by 12% (1571 loans), the number of 

unique borrowers decline by 8.8% (610.13 borrowers), and the amount of money borrowed 

declined by 11.1% ($343.60) (Allen et al., 2017). The decline in loan share varied by age 

groups, with borrowers ages 18–34 years having a larger decline in loans per county-month 

(21%) compared to borrowers aged 35–49 (13%) (Allen et al., 2017). 

 

Contributions of Present Study 

Though the study by McMorrow and collogues (2015)—the first study to evaluate 

the effect of the ACA Medicaid expansion on the outcomes of young adults—was 

descriptive in nature, subsequent studies utilized quasi-experimental designs to identify 

policy effects (Griffith, 2020; Lipton et al., 2019; Wisk & Sharma, 2019). Analyses from 

McMorrow et al. (2015), Lipton et al. (2019), Wisk & Sharma (2019), and Griffith (2020) 

highlight that Medicaid expansion contributed to improving health insurance coverage and 

access to care among young adults. The findings from these studies provide needed 

knowledge on the policy’s impact for a group that previously had one of the highest 

uninsured rates among the US population.  

All four studies evaluating the impact of Medicaid expansion on young adults 

(Griffith, 2020; Lipton et al., 2019; McMorrow et al., 2015; Wisk & Sharma, 2019), have 

either included all young adults in their analytical sample or lacked information on state of 
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residence. As a result, these studies have failed to isolate the effect of the Medicaid 

expansion policy on the outcomes of low-income young adults, the subpopulation among 

young adults that was part of the target group for this policy intervention. Estimates from 

these studies could therefore be capturing some effects from the ACA’s Marketplace 

provision, which provided subsidized coverage for adults with family incomes between 

100–400% of the FPL. In this study, I overcome these limitations by using restricted NHIS 

data identifying state of residence to implement a quasi-experimental model evaluating the 

impact of Medicaid expansion on the childless young adults with family income up to 

138% of the federal poverty level—the population that would have been eligible to receive 

Medicaid coverage under the new eligibility requirements.  

As evident in the above review, studies focused on Medicaid expansion’s effect on 

young adults have concentrated on the policy’s impact on health insurance coverage and 

access to care. Yet, the literature on the nonelderly adult population illustrates that 

Medicaid expansion has had significant impacts on various health related and non-health 

outcomes. It is therefore important to identify the impact the ACA’s Medicaid expansion 

policy has had on other outcomes related to young adults’ well-being. I extend the literature 

on Medicaid expansion’s impact on young adults by examining policy effects on low-

income young adults’ health status, health care utilization, and financial well-being, in 

addition to their health insurance coverage and health care access. Drawing on the findings 

from the research on the nonelderly population, I expect that low-income young adults in 

expansion states would have experienced gains in their health insurance coverage, health 

care access and utilization, and health status, as well as improvements in financial well-

being. 
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Methodology  

Data 

This study uses three main data sources: the 2010–2017 National Health Interview 

Survey (NHIS), the Integrated Public Use Microdata Series Center for Data Integration 

(IPUMS) National Health Interview Series, and the Bureau of Labor Statistics. The NHIS 

a nationally representative cross-sectional household interview survey conducted annually 

by the National Center for Health Statistics (NCHS). The NHIS sample design is stratified 

by state and includes approximately 35,000 households containing 87,500 persons 

annually. As the main source of health information on the US civilian non-institutionalized 

population, the NHIS is used to analyze US health trends and evaluate achievements in 

national health objectives.  

Frequently used in the literature analyzing the effect of the ACA on health related 

outcomes (Lipton et al., 2019; McMorrow et al., 2015; Wisk & Sharma, 2019), the NHIS 

offers several advantages for use in this study. In addition to capturing rich data on a variety 

of health topics including health insurance coverage, physical and mental health status, 

health care access and utilization, chronic conditions, and functionality and disability, the 

NHIS also collects information on the demographic and socioeconomic characteristics of 

participants. The rich health data and demographics collected in the NHIS allow for the 

examination of various health and non-health related outcomes after Medicaid expansion, 

as well as the identification of the target population for this study. Other nationally 

representative datasets such as the Behavioral Risk Factor Surveillance System (BRFSS) 

and the American Community Survey (ACS) have the advantage of larger sample sizes, 

but either lack detailed information on insurance coverage or health related outcomes.  
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To conduct my evaluation effectively, I used data from the NHIS restricted and 

public-use data files. Restricted variables included state of residence, urban/ rural 

residential classification, total family income, ratio of family income to poverty threshold, 

poverty rate, and US citizenship status. I used state of residence to implement my analytical 

strategy and family income variables to identify my sample population. I included urban/ 

rural residential classification as a control variable in all analytical models. Data were made 

available by the National Center for Health Statistics and accessed in the University of 

Missouri Research Data Center (MURDC). Appendix B gives detailed information on the 

data acquisition process.   

One limitation of the NHIS pertinent to this study is that it does not identify the 

number of own children in a family for all respondents. Excluding young adult parents 

from the analytical sample will provide a cleaner estimate of the effect of Medicaid 

expansion on the outcomes of interest. Prior to the 2014 Medicaid eligibility expansion, 

states provided Medicaid coverage to adults with dependent children and pregnant women. 

The income eligibility threshold for these adults, however, varied by state and ranged 

between 24% to 275% of the FPL for a family of three (Heberlein et al., 2012). In some 

states income thresholds also differed for working and jobless parents. While some parents 

in expansion states would have benefited from the 2014 policy change, in states such as 

Arizona—where the income threshold for parents was 200% of the FPL—adults with 

dependent children would have experienced no change in their Medicaid eligibility after 

2014. Similarly, parents in some non-expansion states with total family incomes up to 

138% of the FPL would have been eligible for Medicaid before the 2014 expansion. One 

such state is Maine, where jobless and working parents with family incomes up to 200% 
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and 206% of the FPL respectively were eligible to receive Medicaid. Analytical models 

comprising both parents and childless adults would estimate effects for adults who were 

eligible for Medicaid prior to the ACA policy change, as well as compare the outcomes of 

adults who experienced a change in their insurance coverage to adults who were already 

eligible or receiving Medicaid coverage for the study period. These estimated effects may 

therefore be biased and not indicative of the true policy impacts. 

To overcome the data limitation in the NHIS, I employed family relationships data 

from the Integrated Public Use Microdata Series Center for Data Integration (IPUMS) 

National Health Interview Series files. IPUMS is part of the Institute for Social Research 

and Data Innovation at the University of Minnesota and the leading provider of integrated 

US census and survey micro data from around the world.   IPUMS uses original NHIS 

variables and a consistent logical approach to identify respondents’ probable co-residents, 

parents, spouses, and children to create various family interrelationship variables (IPUMS 

Health Surveys, n.d.). This approach, utilized since 1995, has proven to be highly accurate, 

matching self-reported spousal/partner relationships by 99.99% and parental relationships 

for over 99.00% of survey respondents (Gorsuch & Williams, 2017). I specifically used an 

IPUMS-created variable that indicates the number of own children of respondents 

(biological, adopted, or stepchildren) residing in a family to identify young adult parents. 

Finally, I obtained data on the annual unemployment rates of each state for the years 2010 

through 2017 from the Bureau of Labor Statistics.  
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Sample 

I limited the main analytical sample to childless young adults aged 19–25, who 

were US citizens with total family income at or below 138% of the US federal poverty 

level. This sample reflects young adults who would be eligible for Medicaid coverage 

under the ACA Medicaid eligibility expansion.3 The original NHIS sample comprised 

795,645 respondents, of which 70,130 were young adults ages 19 to 25. Around 15,340 of 

the young adults in the NHIS sample met the analytical sample criteria. Figure C1 in 

Appendix C provides detailed information on the number of respondents excluded due to 

the sample requirements.    

Although the NHIS is a rich data source for investigating the relationships between 

socioeconomic characteristics and health-related outcomes, its nonresponse rate is sizeable 

for two key items: total family income and personal earnings from employment in the 

previous calendar year. For the years 2010–2017, 5.7% of young adults were missing 

information for total family income, and 17.3% reported their family income in categories. 

To address the high nonresponse rate for these variables, I utilized the Imputed Family 

Income/Personal Earnings files provided by the NCHS. These data files include five 

imputed datasets for total family income and ratio of family income to the poverty 

threshold. I used the imputed data files to determine if young adults with missing 

information on ratio of total family income to the FPL were part of the analytical sample. 

Further details on the imputed data files are available in Appendix D. Because the imputed 

values differed in each imputed dataset, the sample size across the five sets of imputations 

 
3 Legal permanent residents who have been in status for at least five years are also eligible to receive Medicaid 
under the 2014 eligibility expansion. The NHIS, however, like many other US nationally representative 
surveys lacks information on respondents’ legal status. I am therefore unable to identify respondents who 
were legal permanent residents. 
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varied marginally. The final main analytical sample comprised between 15,309–15,405 

young adults.  

The outcomes for this research were drawn from two components of the NHIS—

the family and the sample adult components—resulting in differences in sample size 

among outcomes. The NHIS questionnaire consists of core questions that are mainly 

consistent each year (Core), and supplement questions of current health topics 

(Supplement), which are fielded as needed. The Core contains four major components: The 

Household, Family, Sample Adult, and Sample Child. Whereas the family component 

(recorded in the ‘person’ data file) collects information on every person within a household, 

the sample adult component (recorded in the ‘sample adult’ data file) gathers more detailed 

information from a randomly selected adult within each family. As such, outcomes 

originating from the sample adult files have a smaller sample size compared to those 

obtained in the person files. Appendix Table E1 outlines the source file of each outcome 

variable, the number of observations, as well as years of availability.  

 

Measures 

I categorized the outcomes of interest into six domains: health insurance coverage, 

health status, mental health status, health care access, health care utilization, and financial 

well-being.  

Health insurance coverage. The NHIS asks respondents to indicate their insurance 

status at the time of interview and the type of coverage, if any, they possessed. I used NHIS 

indicators for whether young adults had health insurance at the time of their NHIS 

interview, had private coverage, or had Medicaid coverage. The NHIS classifies 
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respondents with coverage through a private insurance plan, Medicaid, State Children's 

Health Insurance Program (SCHIP), Medicare, military insurance, state sponsored health 

plans, or other government programs as being currently insured4. Private insurance 

included all private insurance plans, excluding single service plans.  

Health status. I used self-rated health, a commonly applied measure of health, to 

examine young adults’ health status. NHIS ask respondents to self-evaluate whether their 

general health is excellent, very good, good, fair, or poor. Using this categorical measure, 

I created three binary variables for whether young adults self-evaluated their health as 

excellent or very good, good, or poor or fair.5  

Mental health status. I assessed mental health status using the Kessler Six (K-6) 

scale for nonspecific psychological distress. The Kessler-six is a validated and widely 

applied measure of psychological well-being. The K-6 six-item screening instrument asks 

respondents how often in the past 30 days they felt nervous, restless or fidgety, worthless, 

hopeless, so sad nothing could cheer them up, and that everything was an effort. Responses 

are recorded on a five-point frequency scale ranging from one “All of the time” to five 

“None of the time”. In line with previous research (Jang et al., 2018; McKenna, Pintor, & 

Ali, 2019; Sherrill & Gonzales, 2017), I reordered each variable to range from zero to four, 

with four indicating the highest frequency of experiencing symptoms. I then summed the 

responses for each respondent to create a composite score ranging from zero to 24. The 

 
4 Generally, Medicare is available to adults aged 65 and older, persons with End Stage Renal Disease and 
younger adults with disabilities. CHIP provides coverage to persons until age 19. Since 2001, federal laws 
have allowed states to use leftover CHIP funds to cover low-income, uninsured adults who do not qualify for 
Medicaid. In some states, CHIP also provides coverage to pregnant women. In the sample for this study, 
between 103–105 and 101–106 low-income young adults had Medicare or CHIP coverage respectively, but 
no other type of insurance coverage.  
5 In my initial analyses, I used the categorical measure of self-rated health. Estimates revealed that Medicaid 
expansion increased the probability that young adults in my sample evaluated their health as worse off. I used 
to dichotomous measures to identify effects by status groups.   
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final variable was a continuous measure, with higher scores indicating more severe 

psychological distress.6  

Health care access. I examined ten different measures of health care access. I 

created dichotomous indicators for whether in the previous 12 months respondents had 

delayed medical care due to cost, did not get needed medical care due to cost, needed but 

could not afford mental health care or counseling, needed but could not afford prescription 

medicine, needed but could not afford to see a specialist, needed but could not afford 

follow-up care, skipped medication to save money, took less medication to save money, 

delayed filling a prescription to save money, or asked their doctor for lower cost medication 

to save money, and if a respondent had a usual place to go to when sick or need advice 

about their health. Using the four measures related to access to prescription medication, I 

also created an index variable ranging from 0–4.7  

Health care utilization. To evaluate health care utilization, I constructed three 

binary measures equal to one for having seen or talked to a general doctor, an 

obstetrician/gynecologist, or a mental health professional in the past 12 months. The 

measure for having seen an obstetrician/gynecologist in the past 12 months was limited to 

female young adults. 

Financial well-being. Beginning in 2011, the NHIS has gathered information on 

respondents’ concerns about financial matters and their financial well-being. Utilizing this 

 
6 I also ran the analytical models using a multinomial measure for psychosocial distress as a sensitivity check. 
For this categorical measure, I classified scores ranging from 13 to 24 as symptomatic of severe psychological 
distress, from five to 12 of moderate psychological distress, and from zero to four as having no psychological 
distress in line with prior research.  
7 I am unable to create an index using all health care access measures because some variables were only 
added to the NHIS starting in 2011. Additionally, the universe for the measures related to access to 
prescription medication is limited to sample adults who had been prescribed prescription medication in the 
12 months prior to their interview.  
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data, I created an indicator variable for whether a young adult had problems paying medical 

bills. I also measured financial well-being using a categorical variable that identified 

whether respondents were “Not at all worried” (=1), “Somewhat worried” (=2) or “Very 

worried” (=3) about their ability to pay medical bills if they got sick or had an accident.  

Controls. All analytical models controlled for individual characteristics that could 

be associated with health insurance coverage. Young adults who are unmarried and racial 

minorities are more likely to be uninsured compared to their married or White counterparts 

(Demos, 2012; Markowitz, Gold, & Rice, 1991). Some researchers also found sex to be a 

predictor of insurance coverage, with women having higher coverage rates than men 

(Kaiser Family Foundation, 2021; Mills & Bhandari, 2003). I therefore controlled for key 

demographics, such as age, sex, race/ ethnicity, marital status, and household composition. 

Race identified whether a young adult was Non-Hispanic White, Non-Hispanic Black, 

Hispanic, Asian, and Other race. Marital status was a binary variable equal to one if a 

young adult was married and zero otherwise. I included a categorized measure for whether 

a young adult lived alone or with a roommate, lived with a spouse or cohabitating partner, 

or lived with their parents or other family members.  

Socioeconomic status is shown to be a strong predictor of health insurance 

coverage. Among young adults, being less educated increases the likelihood of being 

uninsured (Cantiello, Fottler, Oetjen, & Zhang, 2015; Markowitz et al., 1991), and 

employment status is a main predictor of insurance coverage—with those employed in full 

time or permanent positions having the highest coverage rates (Markowitz et al., 1991). As 

a result, I included educational attainment and employment status as measures for 

socioeconomic characteristics. I measured educational attainment on four levels: less than 
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high school, high school, some college, and college degree or higher. Employment status 

distinguished whether young adults were employed, unemployed, or not in the labor force 

the week prior to their NHIS interview. To control for health limitations that may influence 

insurance coverage and interaction with the health care system, I included a binary variable 

equal to one if the young adult had a physical, mental, or emotional problem at the time of 

interview that prevented them from working at a job or business.8 All analytical models 

also had a continuous measure for state annual unemployment rates to account for any 

potential effects of economic recovery after the 2008 Great Recession on the outcomes of 

interest. Further, because young adults living in rural areas are more likely to be uninsured 

(Markowitz et al., 1991), I used an indicator for whether young adults lived in an urbanized 

area to control for residential location. 

 

Analytical Strategy 

This study evaluates the causal impact of the ACA’s Medicaid eligibility expansion 

on the health outcomes and financial well-being of low-income young adults. To identify 

this causal impact, I implemented a quasi-experimental difference-in-differences design 

that leverages the variation in states’ decisions to enact the 2014 Medicaid expansion policy 

under the ACA. Using states that did not expand Medicaid as a control group, I compared 

the differences in outcomes between Medicaid expansion and non-expansion states before 

and after the policy implementation. The difference-in-differences designed therefore 

allowed me to estimate the average effect of the Medicaid eligibility expansion on low-

 
8 While including controls for chronic conditions would be optimal, the NHIS only collects information on 
chronic conditions for sample adults—one randomly selected individual from each household. The work 
limitation measure, however, captures respondents who are unable to work due to chronic conditions. 
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income young adults in states that decided to enact the policy change. I identified average 

policy effects using the following equation: 

𝑌!"# =	𝛽$ + 𝛿(𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡") + 𝜆𝑋!"# + 𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦"# + 𝑌𝑒𝑎𝑟# 	+ 𝑆𝑡𝑎𝑡𝑒" + 𝑒!"#         (1) 

where Yist is the outcome of interest for each individual i, in state s, in year t. Treatments is 

a binary variable equal to one from the year a state expanded Medicaid eligibility and zero 

for non-expanding states and in the period before expansion. Twenty-five states expanded 

Medicaid in January 2014, two by December 2014 (Michigan and New Hampshire), three 

in 2015 (Pennsylvania, Indiana, and Alaska) and two in 2016 (Montana and Louisiana). By 

December 2017, 19 states opted out of the Medicaid expansion policy. Xist is a vector of 

the abovementioned observed individual characteristics included as controls and Unemploy 

is the annual unemployment rate for each state. I included year (Yeart) and state (States) 

fixed effects to account for unobservable time invariant state-level characteristics that may 

be associated with insurance coverage, health care access and utilization, and financial 

well-being. I estimated linear probability models for all outcomes for ease of interpretation, 

as well as because they give reliable estimates of average effects (Angrist & Pischke, 

2009). I used NHIS sample weights to produce nationally representative estimates, and 

robust standard errors clustered at the state level to account for the serial autocorrelation 

present in difference-in-differences models. 

The main parameter of interest, d, captures the effect of the Medicaid expansion 

policy on all outcomes of interest. The identification of this policy effect is dependent upon 

the parallel trends assumption—that the trends in outcomes for both control and treatment 

groups differ by a fixed amount at every period and exhibit a common set of period changes 

prior to the intervention (Wing, Simon, & Bello-Gomez, 2018). Under the parallel trends 
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assumption, states opting not to expand Medicaid eligibility are assumed to act as 

counterfactuals to expansion states. Given that more liberal states tended to enact the 

policy, this parallel trend assumption could be violated. As with prior research 

(Courtemanche, Friedson, Koller, & Rees, 2019; Hampton & Lenhart, 2019; Miller & 

Wherry, 2017; Simon et al., 2017; Wing et al., 2018), I therefore assessed the validity of 

this assumption in two ways to ensure the soundness of estimated models and results. First, 

I plotted and assessed graphs of the trends in means for each outcome in expansion and 

non-expansion states. Second, I estimated the following model that interacts Treatment 

status with indicators for each year, omitting 2013 as the reference year: 

𝑌!"# =	𝛽$ + ∑ 𝛽%&$'(
%)&$'$ (𝑌𝑒𝑎𝑟# ∗ 𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡") + 𝜆𝑋!"# + 𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦"# +

𝑆𝑡𝑎𝑡𝑒" + 𝑌𝑒𝑎𝑟# + 𝑒!"#  (2) 

This equation identifies the effect of the 2014 Medicaid eligibility expansion for each year 

during the pretreatment period. If the parallel trends assumption holds true, the coefficient 

on each interaction term between Treatment and Year should be close to zero and 

insignificant in pretreatment years. If trends in the expansion states changed relative to 

non-expansion states prior to the 2014, this would suggest the difference-in-differences 

estimate is bias (Simon et al., 2017).  

 

Results  

Descriptive Statistics 

Table 2 displays the descriptive statistics of the study sample by expansion state 

status, before and after the policy change. Prior to Medicaid expansion in 2014, low-

income young adults in both expansion and non-expansion states were more likely to be 
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male, White, have some college education, and reside in urban areas. They were also 

largely unmarried (94.3% and 95.8% in non-expansion and expansion states respectively), 

and around 50% were employed. Substantial differences were evident in the racial and 

ethnic composition of the two groups of states. Expansion states had a significantly larger 

proportion of Hispanics (18.52%) and Asians (5.21%) young adults compared to non-

expansion states. Conversely, non-expansion states had a significantly higher proportion 

of Black low-income young adults (25.43%) than expansion states (17.03%). Expansion 

states also had a significantly higher proportion of low-income young adults residing in 

urban areas (90.72% vs 84.14%), as well as a higher average state unemployment rate 

(8.78% vs 7.92%) than non-expansion states.  
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Table 2. Summary Statistics by Expansion State Status 
 Pre-policy Post-Policy 

 
Non-

Expand 
States 

Expand 
States Diff. 

Non-
Expand 
States 

Expand 
States Diff. 

Age 21.35 21.41 -0.060 21.38 21.34 0.040 
Male 0.5181 0.5475 -0.029* 0.5303 0.5196 0.011 
Race       

Non-Hispanic White 0.5592 0.5718 -0.013 0.5222 0.5293 -0.007 
Non-Hispanic Black 0.2543 0.1703 0.084*** 0.2623 0.1756 0.087*** 
Hispanic 0.1456 0.1852 -0.040** 0.1751 0.2096 -0.035* 
Asian 0.0250 0.0521 -0.027*** 0.0259 0.0645 -0.039*** 
Other 0.0159 0.0206 -0.005 0.0145 0.0209 -0.006 

Family Composition       
Living with family  0.4616 0.4864 -0.025 0.4536 0.4742 -0.021 
Cohabitating couple 0.0972 0.0896 0.008 0.0864 0.0737 0.013 
Single 0.4412 0.4235 0.018 0.4596 0.4504 0.009 
Family composition 
missing 

0.0000 0.0005 -0.000 0.0004 0.0017 -0.001 

Marital Status        
Not Married 0.9433 0.9582 -0.015 0.9609 0.9722 -0.011 
Married 0.0541 0.0395 0.015 0.0368 0.0269 0.001 
Marital Status Missing  0.0026 0.0023 0.0003 0.0024 0.0009 0.001 

Educational Attainment        
Less than high school  0.1236 0.1288 -0.005 0.1127 0.1058 0.007 
High school 0.2820 0.2721 0.010 0.2698 0.2689 0.001 
Some college 0.4921 0.4737 0.018 0.5155 0.5139 0.002 
Bachelors and higher 0.0967 0.1154 -0.019 0.0978 0.1028 -0.005 
Education missing 0.0056 0.0101 -0.004 0.0042 0.0087 -0.004 

Employment Status       
Not in labor force 0.3223 0.3208 0.001 0.3173 0.3331 -0.016 
Unemployed 0.1545 0.1747 -0.020 0.1259 0.1217 0.004 
Employed 0.5150 0.4972 0.018 0.5514 0.5374 0.014 
Employment missing 0.0082 0.0073 0.001 0.0054 0.0078 -0.002 

Work limitation 0.0390 0.0379 0.001 0.0369 0.0441 -0.007 
Urban residency 0.8414 0.9072 -0.066** 0.8685 0.9272 -0.059*** 
State unemployment rate 7.920 8.780 -0.860*** 4.8907 5.357 -0.466*** 
N 15,309 

Notes: Author’s analyses of the 2010–2017 NHIS. Sample restricted to include childless young adults 
who were US citizens with total family income at or below 138% of the FPL Reported N represents the 
sample size for one of the five imputed datasets. Asterisks represent significant differences in means 
between expansion and non-expansion states in relevant period. *** p<0.001 ** p<0.01 * p<0.05 ^ 
p<0.1 
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Test of Assumptions 

A key assumption of the difference-indifferences model is that in the absence of 

Medicaid expansion, outcomes for expansion and non-expansion states would have trended 

similarly. One way to test the plausibility of this assumption is to assess whether both 

groups of states show comparable pre-2014 trends. Similar to previous studies (Simon et 

al., 2017), I present graphs illustrating average trends in means for the outcomes of interest 

in expansion and non-expansion states between 2010 and 2017 in Figures 1–5. In Figure 

1, rates of health insurance coverage, private coverage and Medicaid coverage generally 

followed similar trends in expansion and non-expansion states prior to 2014. The same is 

evident for trends in measures for health status (Figure 2), health care utilization (Figure 

4) and financial well-being (Figure 5). For some measures of health care access (Figure 3), 

however, trends do not appear to be parallel in nature prior to 2014.  

To test the parallel trends assumption more formally, I used equation (2) that 

interacted Treatment status with indicators for each year, omitting 2013 as the reference 

year. Additionally, I conducted an F-test to test whether the point estimates for all pre-2014 

interaction terms are jointly different from zero. I present the results from these models in 

Table 3, which includes the coefficients of the interaction terms for each year, as well as 

the F-statistic and corresponding p-value from the F-test. I find that for Medicaid coverage 

none of the pre-2014 interaction terms are significant, and the p-value for the F test is 

insignificant. For most of my other outcomes, results show that all pre-2014 interaction 

terms are equal to zero. The only exception is not getting needed medical care due to costs. 

These results suggest that the control and treatment groups trended similarly before 
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Medicaid expansion. They also provide more confidence that the control group serves as a 

good counterfactual for my treatment group.  

 

Figure 1. Unadjusted Trends in Rate of Health Insurance Coverage  

 
Notes: Author’s analyses of the 2010–2017 NHIS. Sample restricted to include childless young adults 
who were US citizens with total family income at or below 138% of the FPL  
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Figure 2. Unadjusted Trends in Health Status

 
Notes: Author’s analyses of the 2010–2017 NHIS. Sample restricted to include childless young adults 
who were US citizens with total family income at or below 138% of the FPL  
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Figure 3. Unadjusted Trends in Health Care Access over Time 
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Figure 3, continued  

 
Notes: Author’s analyses of the 2010–2017 NHIS. Sample restricted to include childless young adults 
who were US citizens with total family income at or below 138% of the FPL 
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Figure 4. Unadjusted Trends in Health Care Utilization over Time 

 
Notes: Author’s analyses of the 2010–2017 NHIS. Sample restricted to include childless young adults 
who were US citizens with total family income at or below 138% of the FPL 
 

Figure 5. Unadjusted Trends in Financial Well-Being over Time 

 
Notes: Author’s analyses of the 2010–2017 NHIS. Sample restricted to include childless young adults 
who were US citizens with total family income at or below 138% of the FPL 
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Table 3. Event Study Estimates for Medicaid Expansion 

 
Any 

coverage Private Medicaid Excellent 
Health 

Good 
Health 

Poor 
Health 

Year 2010 x Treatment -0.038 -0.027 0.006 0.051 -0.058 0.007 
 (0.04) (0.04) (0.03) (0.04) (0.04) (0.02) 
Year 2011 x Treatment -0.046 -0.04 0.007 0.038 -0.044 0.005 
 (0.03) (0.02) (0.03) (0.03) (0.03) (0.02) 
Year 2012 x Treatment -0.008 -0.006 0.013 -0.017 0.006 0.011 
 (0.03) (0.04) (0.03) (0.04) (0.03) (0.01) 
Year 2014 x Treatment 0.008 -0.049^ 0.065* -0.042 0.025 0.017 
 (0.03) (0.03) (0.03) (0.03) (0.03) (0.01) 
Year 2014 x Treatment 0.039 -0.002 0.087* -0.041 0.045 -0.004 
 (0.04) (0.03) (0.04) (0.04) (0.04) (0.02) 
Year 2016 x Treatment 0.037 -0.025 0.111** -0.022 0.011 0.011 
 (0.04) (0.03) (0.04) (0.03) (0.03) (0.01) 
Year 2017 x Treatment 0.03 -0.051^ 0.104** 0.016 -0.034 0.019 
 (0.04) (0.03) (0.04) (0.04) (0.04) (0.02) 
F statistic 1.13 0.98 0.08 1.92 1.6 0.41 
P-value 0.3467 0.4108 0.9714 0.1383 0.2023 0.7473 

 

Psych. 
Distress 

Delayed 
medical 

care 

No Care 
Due to 
Costs 

Usual 
Place for 

care 

Afford 
Mental 
Health 
Care 

Afford 
Prescripti
on Med 

Year 2010 x Treatment 0.386 0.033 0.070** (0.026) 0.025 0.074 
 (0.57) (0.03) (0.03) (0.058) (0.027) (0.046) 
Year 2011 x Treatment 0.284 0.017 0.025 0.013 -0.035^ 0.029 

 (0.41) (0.03) (0.02) (0.050) (0.018) (0.040) 
Year 2012 x Treatment 0.18 0.065* 0.077*** (0.025) (0.015) 0.044 

 (0.43) (0.03) (0.02) (0.062) (0.017) (0.041) 
Year 2014 x Treatment -0.029 0.025 0.023 (0.027) -0.040* (0.007) 

 (0.44) (0.03) (0.02) (0.058) (0.020) (0.037) 
Year 2014 x Treatment 0.441 -0.009 0.012 0.068 (0.018) (0.005) 

 (0.50) (0.03) (0.02) (0.073) (0.022) (0.029) 
Year 2016 x Treatment 0.2 -0.018 0.003 0.043 -0.056** (0.005) 

 (0.46) (0.03) (0.03) (0.060) (0.017) (0.031) 
Year 2017 x Treatment 0.559 -0.017 0.012 (0.023) (0.038) (0.036) 

 (0.59) (0.02) (0.03) (0.064) (0.027) (0.047) 
F statistic 0.2 2.57^ 6.44** 0.340 2.55^ 1.000 
P-value 0.8948 0.0655 0.001 0.795 0.068 0.403 
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Table 3, continued 

 

Afford 
Specialist 

Care 

Afford 
Follow-up 

Care 

Skipped 
Med Less Med Delayed 

Med 
Lower 

Cost Med 

Year 2010 x Treatment       
       
Year 2011 x Treatment 0.054 0.033 0.056 0.064^ 0.060 0.133* 
 (0.034) (0.032) (0.037) (0.037) (0.039) (0.059) 
Year 2012 x Treatment 0.026 0.018 0.062 0.061^ 0.068 0.139* 
 (0.036) (0.027) (0.046) (0.036) (0.046) (0.064) 
Year 2014 x Treatment 0.010 (0.004) 0.003 0.030 0.029 0.104 
 (0.030) (0.027) (0.046) (0.048) (0.050) (0.094) 
Year 2014 x Treatment 0.030 (0.006) 0.034 0.014 0.019 0.110 
 (0.029) (0.020) (0.045) (0.043) (0.043) (0.080) 
Year 2016 x Treatment 0.003 (0.004) 0.002 0.013 0.044 0.075 
 (0.034) (0.027) (0.048) (0.048) (0.044) (0.062) 
Year 2017 x Treatment 0.006 (0.002) (0.021) (0.021) 0.000 0.120^ 
 (0.028) (0.040) (0.065) (0.062) (0.058) (0.070) 
F statistic 1.820 0.520 1.140 1.610 1.360 2.57^ 
P-value 0.173 0.596 0.328 0.212 0.267 0.087 

 

Prescripti
on Med 
Index 

Seen 
Mental 
Health 

Profess. 

Seen 
OBGYN 

Seen 
General 
Doctor 

Medical 
Bills 

Problems 

Worry 
Paying 

Med Bills 

Year 2010 x Treatment  (0.024) 0.032 0.046   
  (0.037) (0.077) (0.066)   
Year 2011 x Treatment 0.110* (0.036) 0.019 0.021 0.003 0.104 

 (0.053) (0.024) (0.070) (0.057) (0.034) (0.110) 
Year 2012 x Treatment 0.144* (0.040) 0.158* 0.071 0.065* 0.085 

 (0.060) (0.029) (0.076) (0.066) (0.032) (0.088) 
Year 2014 x Treatment 0.067 -0.067* (0.028) 0.023 0.037 0.012 

 (0.101) (0.028) (0.093) (0.054) (0.046) (0.111) 
Year 2014 x Treatment 0.121 (0.030) 0.049 0.025 (0.010) (0.122) 

 (0.075) (0.035) (0.101) (0.059) (0.036) (0.134) 
Year 2016 x Treatment 0.054 (0.033) 0.059 0.118^ 0.025 (0.090) 

 (0.065) (0.027) (0.070) (0.069) (0.043) (0.132) 
Year 2017 x Treatment 0.064 (0.063) (0.047) (0.038) (0.007) (0.072) 

 (0.076) (0.040) (0.073) (0.066) (0.036) (0.118) 
F statistic 2.910^ 1.030 2.090 0.390 3.09^ 0.570 
P-value 0.065 0.387 0.115 0.758 0.057 0.568 

Notes: Author’s analysis of the 20102017 NHIS. Sample restricted to include childless young adults 
who were US citizens with total family income at or below 138% of the FPL. Table presents the event 
study estimates of each outcome and state-clustered robust standard errors (SE) in parentheses. Each 
column in each panel represents a different regression. Cells display coefficients on interaction of 
treatment and each year. All regression models controlled for age, sex, race, Hispanic ethnicity, marital 
status, family structure, educational attainment, employment status, whether the young adult had a work 
limitation, urban residency, state unemployment rate, and state and year fixed effects. Data were 
adjusted for NHIS sample weights.  *** p<0.001 ** p<0.01 * p<0.05 ^ p<0.1 
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Main Empirical Findings 

I present the difference-in-differences estimates of the effect of the Medicaid 

eligibility expansion policy on low-income young adults’ outcomes in Table 4. Model 1 

shows the difference-in-differences estimates from a naive model that included state and 

year fixed effects. The second model adds individual socioeconomic characteristics as 

controls and Model 3—the preferred model—also controls for state unemployment rate. 

Overall, magnitudes of the estimated effects slightly decreased across models, but the trend 

in effects remained the same. Results from Model 3 show the Medicaid expansion 

increased health insurance coverage among low-income young adults. For low-income 

young adults in expansion states the probability of Medicaid coverage increased by 8.4 

percentage points. While private coverage among low-income young adults in expansion 

states decreased slightly by 2 percentage points, this effect was not statistically significant.  

Analyses for health status revealed Medicaid expansion had no effect on mental 

health status and being in poor health.9 Nevertheless, the policy decreased the probability 

of being in excellent or very good health by 4.3 percentage points. In other words, the 

policy change resulted in low-income young adults in expansion states rating their health 

as worse.  

I find mixed evidence for policy impacts on health care access and financial well-

being. The proportion of low-income young adults in expansion states unable to afford 

needed mental health care and prescription medicine decreased by 2.6 and 3.7 percentage 

points, respectively. Among young adults who had been prescribed medication by a doctor 

in the 12 months prior to their NHIS interview, Medicaid expansion had modest effects. 

 
9 I also ran the analytical models using a multinomial measure for psychosocial distress. Estimated impacts 
for this measure are also not statistically significant.  
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Relative to counterparts in non-expansion states, the probability of young adults in 

expansion states taking less medication, decreased by 4.8 percentage points. Effects at the 

90 percent confidence level were evident for delaying medical care due to cost, skipping 

medication to save money, as well as the prescription medication index. For other measures 

of health care access, however, I observed no significant differences between low-income 

young adults in expansion and non-expansion states. Similarly, though Medicaid expansion 

reduced low-income young adults worry about paying medical bills if they become sick or 

get into an accident by 0.456, the policy had no impact on their ability to pay their medical 

bills. Further, I found no statistically significant effects on low-income young adults’ health 

care utilization.  
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Table 4. DID Estimates of the Effect of Medicaid Expansion 

 
Pre-
ACA 
Mean 

(1) (2) (3) 

  Estimate SE Estimate SE Estimate SE 
Health Insurance Coverage         

Has insurance coverage 0.680 0.054^ (0.029) 0.045 (0.028) 0.041^ (0.024) 
Private coverage 0.465 -0.02 (0.027) -0.025^ (0.015) -0.02 (0.015) 
Medicaid coverage 0.176 0.095** (0.031) 0.092** (0.030) 0.084*** (0.024) 
        

Health Status         

Excellent/Very good health 0.713 -0.044* (0.020) -0.044* (0.018) -0.043* (0.019) 
Good health 0.223 0.034^ (0.018) 0.035^ (0.018) 0.035^ (0.018) 
Poor health  0.066 0.01 (0.009) 0.009 (0.008) 0.009 (0.008) 
Psychological distress 3.106 0.119 (0.234) 0.152 (0.235) 0.165 (0.239) 
        

Health Care Access        

Delayed medical care due to cost  0.153 -0.027 (0.017) -0.026 (0.016) -0.024^ (0.015) 
Did not get medical care due to costs  0.124 -0.024 (0.015) -0.024 (0.015) -0.022 (0.014) 
Usual place for routine health care 0.692 -0.004 (0.035) 0.002 (0.032) -0.004 (0.030) 
Needed but couldn't afford mental 
health care  0.053 -0.028** (0.010) -0.027** (0.009) -0.026** (0.009) 

Needed but couldn't afford 
prescription medicine 0.128 -0.043* (0.017) -0.042* (0.016) -0.037* (0.015) 

Needed but couldn't afford a specialist  0.063 -0.01 (0.014) -0.009 (0.013) -0.008 (0.011) 
Needed but couldn't afford follow-up 
care 0.071 -0.015 (0.016) -0.014 (0.016) -0.013 (0.014) 

Skipped medication to save money  0.067 -0.044^ (0.024) -0.046^ (0.023) -0.048^ (0.024) 
Took less medication to save money  0.064 -0.045^ (0.022) -0.047* (0.022) -0.048* (0.022) 
Delayed filling prescription to save 
money  0.086 -0.034 (0.025) -0.037 (0.024) -0.039 (0.023) 

Asked doctor for lower cost 
medication  0.125 -0.059 (0.036) -0.062^ (0.035) -0.055 (0.034) 

Prescription medication index 0.197 -0.075^ (0.040) -0.078^ (0.040) -0.075^ (0.038) 
        

Health Care Utilization        

Seen mental health professional  0.118 -0.022 (0.015) -0.018 (0.016) -0.02 (0.015) 
Seen OBGYN 0.403 -0.051 (0.042) -0.053 (0.039) -0.049 (0.041) 
Seen general doctor  0.513 -0.015 (0.031) -0.009 (0.026) -0.008 (0.025) 
        

Financial Well-being        

Problems paying medical bills  0.231 -0.007 (0.032) -0.004 (0.029) 0.003 (0.027) 
Worry about paying medical bills if 
sick or accident 

 -0.409* (0.193) -0.456* (0.187) -0.436** (0.166) 

State and Year Fixed Effects  Yes  Yes  Yes  
Controls    Yes  Yes  
State unemployment rate      Yes  

Notes: Author’s analysis of the 2010–2017 NHIS. Sample restricted to include childless young adults 
who were US citizens with total family income at or below 138% of the FPL. Table presents the 
difference-in-differences estimates of the effect of Medicaid expansion on each outcome and state-
clustered robust standard errors (SE) in parentheses. Pre-ACA mean column displays the pre-AC mean 
for expansion states. All regression models controlled for age, sex, race/ethnicity, marital status, family 
structure, educational attainment, employment status, whether the young adult had a work limitation, 
urban residency, state unemployment rate, and state and year fixed effects. Data were adjusted for NHIS 
sample weights.  *** p<0.001 ** p<0.01 * p<0.05 ^ p<0.1 
 
  



55 
 

Heterogeneous Effects 

It is possible that the 2014 Medicaid expansion had differential effects for some 

groups within the young adult population. Hispanic adults and racial minorities have a 

disproportionate risk of being uninsured relative to their non-Hispanic White counterparts 

(Kaiser Family Foundation, 2013; Lipton et al., 2019; Ortega, Rodriguez, & Vargas 

Bustamante, 2015). In 2009, Black and Hispanic young adults were less likely to be insured 

than their White counterparts, with slightly more than 50% of Hispanic young adults being 

uninsured (Demos, 2012). I hypothesize that Medicaid expansion may have been more 

beneficial for racial minority and Hispanic young adults—the ethnic group with the highest 

uninsured rate. To test this hypothesis, I interacted the main parameter of interest in 

Equation (1) with a binary variable equal to one if young adults were racial minorities and 

zero if they were non-Hispanic Whites. Additionally, I ran analytical models interacting 

the policy effect with dichotomous indicators for Hispanics and Black young adults, as 

well as a categorical variable comparing non-Hispanic Whites to other racial groups. I 

present the results from these analyses in Table 5 focusing on the outcomes for which I 

find significant differences. I include the full results in Appendix Table F1.   

The results from the analyses by racial groups show that Medicaid eligibility 

expansion policy had greater effects on outcomes for racial minority groups—particularly 

Hispanics— relative to non-Hispanic Whites. Compared to non-Hispanic Whites, minority 

low-income young adults experienced greater increases in their insurance coverage and 

Medicaid coverage rates. Gains in insurance and Medicaid coverage among minorities 

were 10 and 12 percentage points higher respectively than for Whites. While I observed no 

significant differences when comparing the outcomes of non-Hispanic Blacks to young 
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adults of other racial groups, I find that relative to non-Hispanic Whites, Blacks had greater 

gains in insurance coverage and Medicaid coverage after Medicaid expansion. For 

Hispanic low-income young adults, gains in insurance coverage were 13.5 percentage 

points higher than non-Hispanics and 10.9 percentage points higher for Medicaid coverage. 

Medicaid expansion was also associated with greater gains in delaying filling prescription 

to save money and the prescription medication index, but smaller improvements in 

concerns about paying medical bills if sick or accident for Hispanics compared to their 

non-Hispanic peers. I observed similar results in models comparing non-Hispanic White 

to Hispanic low-income young adults.  

In addition to differential effects by racial groups, Medicaid expansion could have 

also had a greater impact on female young adults than males. To identify the heterogeneous 

effects of by gender groups, I interacted the main policy variable with the binary measure 

for sex. Results showed significant differences between gender groups only for delaying 

medical care due to costs. For some outcomes—any insurance coverage, Medicaid 

coverage, affording needed specialist care, skipping medication to save money, and taking 

less medication to save money—estimated differences in effects were significant at 0.10 

level, and revealed females had smaller gains compared to their male counterparts. I present 

the findings from these models in the Appendix Table F3. 
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Table 5. DID Estimates by Racial/Ethnic Groups  

 Any 
coverage Medicaid Excellent 

Health 

Can’t 
Afford 

prescript. 
Meds 

Delayed 
Meds 

Prescript. 
Med 
Index 

Worry 
About 
Paying 

Med Bills 
Minority vs Non-
Hispanic White 0.110*** 0.119*** 0.0000 0.029^ 0.027 0.041 -0.133 
 (0.023) (0.027) (0.021) (0.017) (0.031) (0.038) (0.141)         
Hispanic vs Non-
Hispanic 0.135*** 0.109*** -0.040* 0.031 0.125* 0.136* -0.362* 
 (0.019) (0.025) (0.018) (0.024) (0.062) (0.055) (0.18)         
Black vs Non-Black  0.024 0.058^ 0.02 0.02 -0.060^ -0.056 0.234 
 (0.030) (0.034) (0.029) (0.034) (0.035) (0.055) (0.240) 
        
Racial Groups vs Non-
Hispanic Whites 
(Base=White) 

       

Non-Hispanic Black 0.068* 0.106** 0.014 0.029 -0.041 -0.033 0.138 
 (0.030) (0.034) (0.031) (0.033) (0.036) (0.056) (0.244) 
Hispanic 0.160*** 0.146*** -0.033 0.037 0.116^ 0.132* -0.346* 
 (0.021) (0.030) (0.022) (0.023) (0.063) (0.056) (0.175) 
Asian 0.063 0.094^ 0.05 0.037* 0.012 0.046 -0.296 
 (0.039) (0.049) (0.033) (0.014) (0.024) (0.063) (0.278) 
Other Race 0.188** 0.176* 0.042 -0.027 -0.037 -0.083 -0.557 
 (0.061) (0.075) (0.074) (0.071) (0.053) (0.089) (0.933) 

Notes: Author’s analysis of the 2010–2017 NHIS. Sample restricted to include childless young adults who 
were US citizens with total family income at or below 138% of the FPL. Table presents the difference-in-
differences estimates for the effect of Medicaid expansion of each outcome by racial/ethnic groups and state-
clustered robust standard errors in parentheses. All regression models controlled for age, sex, race/ethnicity, 
marital status, family structure, educational attainment, employment status, whether the young adult had a 
work limitation, urban residency, state unemployment rate, and state and year fixed effects. Data were 
adjusted for NHIS sample weights.  *** p<0.001 ** p<0.01 * p<0.05 ^ p<0.1 
 

Differential Effects over Time 

The possibility exists that the Medicaid expansion may have lagged effects, 

particularly as persons may need time to learn about their eligibility and apply to the 

program. Previous studies also identified changes in coverage rates after change in 

Administration (Griffith, 2020). To identify changes in outcomes relative to the time of 

policy implementation, I estimate the following event study model: 

𝑌!"# =	𝛽$ + 𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡" 	× 	∑ 𝛽%&
'()*
'+$

𝐼(𝑡 − 𝑚" = 𝑦) + 𝜆𝑋!"# + 𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦"# + 𝑆𝑡𝑎𝑡𝑒" +

	𝑌𝑒𝑎𝑟# + 𝑒!"#         (3) 
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Where Yist indicates is the outcome of interest for each individual i, in state s, in year t. 

Treatments is a binary variable equal to one if a state expanded Medicaid eligibility and 

zero otherwise. As with equation (1), Xist is a vector of observed individual characteristics, 

Unemploy is the annual unemployment rate for each state, Yeart represents year fixed 

effects, and States state fixed effects. The indicator variables I(t − ms = y) measures the 

time t relative to the implementation year m for each state, and zero for non-expansion 

states. The omitted category, y=0, represents the year prior to policy expansion for each 

expansion state.  I present the results from these analyses in Table 6. For some outcomes, 

namely Medicaid coverage, excellent health, good health, and being able to afford needed 

mental health care I find variation in effects over time.  
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Table 6. Estimates from Event Study Model (Re-centered timing variable) 
 (1) (2) (3) (4) (5) (6) 

 
Covered Private Medicaid Excellent 

health 
Good 
Health 

Poor 
Health 

Year 4 0.034 -0.045 0.106** -0.006 -0.014 0.02 
 (0.040) (0.032) (0.039) (0.043) (0.042) (0.019) 
Year 3 0.024 -0.034 0.095* -0.009 -0.004 0.012 

 (0.037) (0.032) (0.038) (0.028) (0.027) (0.012) 
Year 2 0.054 -0.026 0.116*** -0.065* 0.055* 0.01 
 (0.034) (0.028) (0.032) (0.026) (0.027) (0.014) 
Year 1 -0.012 -0.041 0.053* -0.045 0.024 0.02 

 (0.034) (0.028) (0.026) (0.036) (0.029) (0.012) 
Year -1 -0.014 -0.017 0.011 -0.025 0.014 0.011 

 (0.026) (0.031) (0.032) (0.036) (0.032) (0.009) 
Year -2 -0.02 -0.009 0.002 0.033 -0.045^ 0.012 

 (0.032) (0.030) (0.021) (0.026) (0.025) (0.014) 
Year -3 -0.051 -0.042 -0.003 0.036 -0.041 0.005 
 (0.038) (0.033) (0.021) (0.032) (0.036) (0.013) 
Year -4 -0.052 -0.072^ 0.063 -0.045 0.001 0.044 
 (0.074) (0.039) (0.056) (0.068) (0.059) (0.036) 
Constant 1.337*** 0.826*** 0.465* 1.241*** 0.026 -0.267*** 

 (0.163) (0.106) (0.181) (0.088) (0.099) (0.051) 
 (7) (8) (9) (10) (11) (12) 

 

Distress 
Scale 

Delay 
Med care 

No Med 
Care 

Usual 
place 

Afford 
Mental 
Health 

Afford 
Prescriptio

n .Med 
Year 4 0.203 -0.023 0.003 -0.016 -0.035 -0.026 
 (0.529) (0.021) (0.022) (0.063) (0.025) (0.040) 
Year 3 0.106 -0.028 0.003 -0.004 -0.047** -0.008 

 (0.355) (0.021) (0.023) (0.057) (0.016) (0.030) 
Year 2 0.725^ -0.001 0.011 -0.033 -0.031^ 0.013 
 (0.370) (0.021) (0.020) (0.061) (0.019) (0.025) 
Year 1 -0.101 0.033 0.028 -0.089^ -0.025 0.027 

 (0.284) (0.021) (0.019) (0.047) (0.016) (0.027) 
Year -1 -0.15 0.058** 0.064*** -0.097* -0.023^ 0.074* 

 (0.325) (0.020) (0.018) (0.041) (0.013) (0.033) 
Year -2 0.192 0.011 0.027 -0.019 -0.027^ 0.035 

 (0.397) (0.020) (0.017) (0.049) (0.016) (0.031) 
Year -3 0.037 0.041 0.058** -0.051 0.018 0.072^ 
 (0.357) (0.026) (0.020) (0.049) (0.020) (0.037) 
Year -4 1.67 0.04 0.100** -0.102^ 0.068* 0.127* 
 (1.184) (0.038) (0.032) (0.060) (0.033) (0.057) 
Constant -0.478 -0.158^ -0.228** 1.197*** -0.101 -0.384** 

 (1.104) (0.084) (0.079) (0.145) (0.064) (0.112) 
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Table 6, continued  
 (13) (14) (15) (16) (17) (18) 

 

Afford 
Specialist 

Afford 
Follow up 

Seen 
Mental H. 

Prof. 

Seen 
OBGYN 

Seen 
General 

Doc 
Skip Med 

Year 4 -0.009 -0.005 -0.061 -0.081 -0.054 -0.034 
 (0.024) (0.036) (0.038) (0.067) (0.066) (0.058) 
Year 3 0.002 0.004 -0.001 0.007 0.056 -0.034 

 (0.025) (0.024) (0.028) (0.072) (0.062) (0.044) 
Year 2 0.022 0.009 0.003 -0.049 0.011 0.023 
 (0.022) (0.019) (0.033) (0.075) (0.062) (0.037) 
Year 1 0.025 0.019 -0.076*** -0.033 -0.012 -0.023 

 (0.020) (0.019) (0.021) (0.066) (0.052) (0.034) 
Year -1 0.03 0.040* -0.061** 0.065 0.014 0.045 

 (0.025) (0.019) (0.021) (0.069) (0.053) (0.039) 
Year -2 0.041 0.031 0.002 -0.01 0.037 0.033 

 (0.027) (0.024) (0.024) (0.063) (0.050) (0.032) 
Year -3 0.012 0.035 -0.022 -0.025 -0.02 0.081* 
 (0.032) (0.029) (0.034) (0.067) (0.060) (0.040) 
Year -4 0.039 -0.018 0.088* 0.072 0.064 -0.036 
 (0.063) (0.026) (0.041) (0.101) (0.072) (0.031) 
Constant -0.175 -0.082 -0.008 0.026 0.887*** -0.123 

 (0.117) (0.118) (0.127) (0.249) (0.187) (0.119) 
 (19) (20) (21) (22) (23)  

 
Less Med Delay 

Med 
Lower 

Cost Med 
Med. Bill 
Problem 

Worry Pay 
Med Bill 

 

Year 4 -0.038 -0.024 -0.039 -0.011 -0.195^  
 (0.056) (0.054) (0.082) (0.033) (0.111)  
Year 3 -0.026 -0.008 0.02 0.01 -0.088  

 (0.045) (0.046) (0.079) (0.036) (0.112)  
Year 2 -0.001 -0.013 -0.1 0.015 -0.197^  
 (0.036) (0.035) (0.104) (0.034) (0.110)  
Year 1 -0.009 -0.024 -0.081 0.053 -0.094  

 (0.038) (0.046) (0.106) (0.036) (0.081)  
Year -1 0.039 0.025 0.007 0.059* -0.001  

 (0.033) (0.044) (0.083) (0.024) (0.080)  
Year -2 0.037 0.024 0.007 0.007 0.004  

 (0.031) (0.035) (0.089) (0.028) (0.090)  
Year -3 0.088* 0.081 -0.1 -0.01 0.246^  
 (0.038) (0.053) (0.112) (0.036) (0.126)  
Year -4 -0.105** -0.103* -0.154 0.176*** -0.365^  
 (0.033) (0.044) (0.095) (0.044) (0.191)  
Constant -0.011 -0.05 -0.254 -0.160^ 0.267  

 (0.114) (0.153) (0.158) (0.091) (0.442)  
Notes: Author’s analysis of the 2010–2017 NHIS. Sample restricted to include childless young adults 
who were US citizens with total family income at or below 138% of the FPL. Table presents the event 
study estimates of Medicaid expansion for each outcome and state-clustered robust standard errors in 
parentheses. All regression models controlled for age, sex, race/ethnicity, marital status, family 
structure, educational attainment, employment status, whether the young adult had a work limitation, 
urban residency, state unemployment rate, and state and year fixed effects. Data were adjusted for NHIS 
sample weights.  *** p<0.001 ** p<0.01 * p<0.05 ^ p<0.1 
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Falsification Tests and Sensitivity Analyses 

To be more confident that my estimates identify the causal impact of the 2014 

Medicaid expansion, I conducted a falsification test that estimated Equation 1 for childless 

young adults with total family incomes above 400% of the federal poverty level. Not only 

are high-income young adults ineligible for Medicaid coverage, but they are also ineligible 

to receive subsidized coverage through the ACA’s Marketplace provision. I anticipated 

Medicaid expansion had no effect on the outcomes of interest for this group. Of all 

outcomes examined, I only found significant effects for having seen a general doctor in the 

past 12 months. I provide the result from this falsification test in Table 7. 

Somewhat concerning, however, is that the estimated effect of the policy change 

on Medicaid coverage is significant at the 90% confidence level. This finding could be due 

to measurement error as the NHIS measures total income the family level and not at the 

individual level. Family income for young adults living with their parents would therefore 

be reflective of their own incomes, as well as the income of their parents. In the case of 

some high-income young adults, while they may be classified in the data as ineligible for 

Medicaid coverage because of their total family income, these young adults may in fact be 

eligible for Medicaid coverage, however, if they are not claimed as dependents by their 

parents. In the sample of high-income adults, around 403–423 indicated they had Medicaid 

coverage. Seventy-three percent of these high-income young adults resided with parents 

and about 40% had not worked for pay in the year prior to their NHIS interview. While 

around 8.5% rated their health as fair or poor, around 20% were unable to work due to a 

limitation.  
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Table 7. DID Estimated Effects on High-Income Young Adults 
 Estimate S.E. 
Health Insurance Coverage    
Insurance Coverage 0.01 (0.011) 
Private  0.005 (0.013) 
Medicaid  0.012^ (0.006) 
   
Health Status    
Excellent Health -0.011 (0.014) 
Good Health 0.013 (0.012) 
Poor health  -0.002 (0.006) 
Psychological Distress 0.033 (0.335) 
   
Health Care Access   
Delayed Medical Care due to cost  -0.012 (0.007) 
Did not get medical care due to cost -0.005 (0.006) 
Usual place for health care 0.055 (0.039) 
Needed but couldn't afford mental health care  0.005 (0.007) 
Needed but couldn't afford prescription medicine -0.004 (0.025) 
Needed but couldn't afford a specialist  0.015^ (0.009) 
Needed but couldn't afford follow-up care -0.009 (0.011) 
Skipped medication to save money  -0.006 (0.011) 
Took less medication to save money  0.003 (0.012) 
Delayed filling prescription to save money  0.006 (0.017) 
Asked doctor for lower cost medication  0.028 (0.036) 
Prescription medication index 0.023 (0.038) 
   
Health Care Utilization   
Seen Mental Health Professional  -0.031 (0.026) 
Seen OBGYN -0.018 (0.052) 
Seen General Doctor  0.110** (0.037) 
   
Financial Well-being   
Problems Paying Medical Bills  -0.009 (0.014) 
Worry about paying medical bills if sick or accident  0.222 (0.223) 

Notes: Author’s analysis of the 2010–2017 National Health Interview Survey. Table presents the 
difference-in-differences estimate of each outcome and robust standard errors clustered at the state level 
in parentheses. All regression models controlled for age, sex, race, Hispanic ethnicity, marital status, 
family structure, educational attainment, employment status, whether the young adult had a work 
limitation, urban residency, state unemployment rate, and state and year fixed effects. Data were 
adjusted for NHIS sample weights.  *** p<0.001 ** p<0.01 * p<0.05 ^p<0.1 

 

In addition to the falsification test, I performed several robustness checks 

employing alternative sample definitions and model specifications to evaluate the 

sensitivity of my results. The results from these checks, presented in Table 8, provide 
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support for estimates from the main analytical model. In the first model specification, I ran 

all analyses on an alternative sample that included all childless low-income young adults 

irrespective of citizenship status. While Medicaid expansion had an impact on the same 

outcomes as those from the base model, estimated effects for having health insurance, 

Medicaid coverage, self-rated excellent/very good health, being unable to afford needed 

prescription medication, and worrying about paying medical bills if sick or in an accident 

were slightly larger. Unlike the main specification, this model also showed Medicaid 

expansion reduced both the proportion of young adults who did not get or delayed medical 

care due to costs by 2.5 percentage points (p <0.10) in expansion states.  

The second robustness check excluded low-income young adults residing in six 

early expansion states. Prior to the ACA Medicaid expansion in 2014, five states, 

California, Connecticut, Minnesota, New Jersey, Washington, and the District of Columbia 

partially expanded Medicaid to some segments of their population.10 When I excluded 

young adults living in early expanding states, results unexpectedly differ from those from 

my main analytical models. Estimated effects of the policy change on Medicaid coverage 

and worrying about paying medical bills if one is sick or have an accident decreased 

slightly, while the magnitude of effects on being in excellent health increased slightly. 

Effects on all three outcomes, however, remain statistically significant. Conversely, I 

observed no effects on needing but not being able to afford mental health care or 

prescription medication, as well as taking less medication to save money.  

 
10 California and the District of Columbia expanded eligibly to residents with income up to 200% of the 
federal poverty level, though actual thresholds in California varied by county. Minnesota expanded to up to 
75% of the FPL, Connecticut to 56%, Washington 133%, and New Jersey 23% of the FPL. However, 
Washington’s early expansion was limited to prior state plan enrollees (Sommers, Arntson, Kenney, & 
Epstein, 2013). 
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While most expansion states extended Medicaid eligibility under the ACA in 2014, 

Pennsylvania, Indiana, and Alaska adopted the policy in 2015, and Montana and Louisiana 

in 2016. As a third sensitivity check, I excluded all young adults from the five late-

expanding states in the main analytical model. In this model—Model 3 of Table 8—

outcomes for which I do find effects are mainly the same from my main model, with 

slightly higher magnitudes. This analytical specification also showed that Medicaid 

expansion had significant impacts on having any insurance coverage and delaying medical 

care due to cost, but no effects on taking less medication to save money.  

Under the ACA provisions, adults in non-expansion states with family incomes 

between 100% and 400% of the federal poverty level were eligible for subsidized coverage 

through the Marketplace. The fourth model presented in Table 8, limited the sample to 

young adults with family incomes less than 100 percent of the federal poverty level. Again, 

estimated effects on outcomes in this model were similar to those in the base model. While 

estimates showed the expansion policy increased having any insurance coverage, the 

estimated effect for being in good health was only significant at the 0.10 level.  

For the fifth sensitivity check, I excluded all married and cohabitating young adults 

from the analytical sample, while my sixth robustness check included a linear time trend 

to Equation 1. Due to the high non-response rate for total family income, I utilized data 

from the imputed income files provided by the NHIS to identify my analytical sample. For 

my final robustness check, I ran equation (1) using unimputed data for total family income. 

Again, results from these checks provide support for my main estimated effects. In the 

models including the linear time trend however, I find significant effects for being unable 

to afford follow-up care and all measures of access to prescription medication, which were 
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insignificant in my main specification. Additionally, the estimated effect for worrying 

about bills is one is sick or in an accident is no longer significant.  

 

Table 8. Robustness Checks  

 

(1) 
All Citizenship 

Status 

(2) 
Excluding 

Early 
Expanding 

States 

(3) 
Excluding Late 

Expanding 
States 

(4) 
Under 100% of 

FPL 

 Est. S.E. Est. S.E. Est. S.E. Est. S.E. 
Health Insurance Coverage          
Any Insurance Coverage 0.048^ (0.025) 0.026 (0.024) 0.052* (0.024) 0.061* (0.025) 
Private  -0.025^ (0.014) -0.023 (0.016) -0.019 (0.017) 0.009 (0.018) 
Medicaid  0.091*** (0.023) 0.071** (0.025) 0.093** (0.027) 0.079** (0.029) 
         
Health Status         
Excellent Health -0.047* (0.018) -0.049* (0.022) -0.048** (0.017) -0.048* (0.020) 
Good Health 0.036* (0.017) 0.043^ (0.022) 0.041* (0.016) 0.035^ (0.021) 
Poor health  0.011 (0.007) 0.006 (0.009) 0.007 (0.009) 0.012 (0.009) 
Psychological Distress 0.182 (0.207) 0.184 (0.243) 0.123 (0.251) 0.337 (0.250) 
         
Health Care Access         
Delayed Medical Care due to cost  -0.026^ (0.014) -0.016 (0.016) -0.035* (0.014) -0.018 (0.017) 
Did not get medical care due to 
cost -0.025^ (0.013) -0.018 (0.015) -0.028^ (0.015) -0.023 (0.016) 

Usual place for health care -0.009 (0.028) -0.013 (0.029) 0.024 (0.029) 0.01 (0.033) 
Needed but couldn't afford mental 
health care  -0.021* (0.009) -0.021^ (0.011) -0.030** (0.010) -0.032** (0.010) 

Needed but couldn't afford 
prescription medicine -0.039** (0.015) -0.027 (0.017) -0.05*** (0.014) -0.048* (0.019) 

Needed but couldn't afford a 
specialist  -0.008 (0.011) 0.002 (0.013) -0.020^ (0.011) -0.007 (0.012) 

Needed but couldn't afford follow-
up care -0.009 (0.012) 0.00 (0.015) -0.024^ (0.015) -0.017 (0.016) 

Skipped medication to save money  -0.044^ (0.022) -0.037 (0.024) -0.051^ (0.027) -0.055^ (0.028) 
Took less medication to save 
money  -0.042* (0.019) -0.039^ (0.023) -0.048^ (0.024) -0.037 (0.025) 

Delayed filling prescription to 
save money  -0.035 (0.021) -0.027 (0.025) -0.033 (0.024) -0.046 (0.032) 

Asked doctor for lower cost 
medication  -0.055^ (0.032) -0.058 (0.037) -0.027 (0.030) -0.056 (0.037) 

Prescription medication index -0.066^ (0.039) -0.071 (0.043) -0.052 (0.038) -0.068 (0.042) 
         
Health Care Utilization         
Seen Mental Health Professional  -0.007 (0.014) -0.019 (0.016) -0.011 (0.015) -0.017 (0.015) 
Seen OBGYN -0.034 (0.040) -0.055 (0.042) -0.047 (0.047) 0.014 (0.046) 
Seen General Doctor  -0.002 (0.024) -0.022 (0.029) -0.006 (0.025) 0.01 (0.024) 
         
Financial Well-being         
Problems Paying Medical Bills  0.003 (0.026) 0.012 (0.031) -0.014 (0.030) 0.009 (0.031) 
Worry about paying medical bills 
if sick or accident  -0.46*** (0.127) -0.352* (0.154) -0.424* (0.197) -0.359* (0.171) 
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Table 8, continued 

 

(5) 
Unmarried and 

Non-Cohabitating 
Young Adults 

(6) 
Including Linear 

Time Trend 

(7) 
Analysis on Un-

imputed Data 

 Estimate S.E. Estimate S.E. Estimate S.E. 
Health Insurance Coverage        
Any Insurance Coverage 0.037 (0.03) 0.071^ (0.04) 0.050^ (0.03) 
Private  -0.027 (0.02) -0.005 (0.02) -0.014 (0.02) 
Medicaid  0.085** (0.03) 0.090** (0.03) 0.083** (0.03) 
       
Health Status       
Excellent Health -0.043* (0.02) -0.038^ (0.02) -0.051* (0.02) 
Good Health 0.033^ (0.02) 0.02 (0.02) 0.050* (0.02) 
Poor health  0.01 (0.01) 0.018 (0.01) 0.001 (0.01) 
Psychological Distress 0.07 (0.24) 0.365 (0.28) 0.197 (0.28) 
       
Health Care Access       
Delayed Medical Care due to cost  -0.034* (0.01) 0.013 (0.02) -0.023 (0.02) 
Did not get medical care due to cost -0.032* (0.01) -0.003 (0.02) -0.02 (0.02) 
Usual place for health care 0 (0.03) -0.006 (0.04) 0 (0.03) 
Needed but couldn't afford mental 
health care  -0.030** (0.01) -0.008 (0.02) -0.029** (0.01) 

Needed but couldn't afford 
prescription medicine -0.041* (0.02) -0.005 (0.03) -0.029^ (0.02) 

Needed but couldn't afford a 
specialist  -0.006 (0.01) -0.016 (0.02) -0.014 (0.01) 

Needed but couldn't afford follow-up 
care -0.015 (0.02) -0.032* (0.02) -0.013 (0.02) 

Skipped medication to save money  -0.051* (0.02) -0.057* (0.02) -0.042^ (0.03) 
Took less medication to save money  -0.059** (0.02) -0.058* (0.03) -0.042^ (0.02) 
Delayed filling prescription to save 
money  -0.036 (0.02) -0.082** (0.03) -0.036 (0.03) 

Asked doctor for lower cost 
medication  -0.065^ (0.04) -0.118^ (0.06) -0.047 (0.04) 

Prescription medication index -0.075^ (0.04) -0.155* (0.06) -0.074^ (0.04) 
       
Health Care Utilization       
Seen Mental Health Professional  -0.024 (0.02) -0.015 (0.02) -0.03 (0.02) 
Seen OBGYN -0.038 (0.04) -0.006 (0.05) -0.036 (0.05) 
Seen General Doctor  -0.014 (0.03) 0.04 (0.03) 0.005 (0.03) 
       
Financial Well-being       
Problems Paying Medical Bills  0.015 (0.03) 0.012 (0.04) -0.006 (0.03) 
Worry about paying medical bills if 
sick or accident  -0.461** (0.16) -0.319 (0.20) -0.493** (0.17) 

 Notes: Author’s analysis of the 2010–2017 National Health Interview Survey. Table presents the 
difference-in-differences estimate of the effect of Medicaid expansion for each outcome and robust 
standard errors clustered at the state level in parentheses. All regression models controlled for age, sex, 
race, Hispanic ethnicity, marital status, family structure, educational attainment, employment status, 
whether the young adult had a work limitation, urban residency, state unemployment rate, and state and 
year fixed effects. Data were adjusted for NHIS sample weights.  *** p<0.001 ** p<0.01 * p<0.05 
^p<0.1 
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Discussion 

Prior to the passage of the ACA in 2010, young adults aged 19–25 had the highest 

uninsured rate in the US  population compared to other age groups (Cohen & Martinez, 

2014). Though young adults comprise 17 percent of the US population, they account for 

about 30 percent of the uninsured adults under the age of 65 (Collins & Nicholson, 2010). 

Among young adults who are uninsured, more than half are from low-income backgrounds. 

Under the ACA, Medicaid eligibility was expanded to include adults whose family income 

were up to 138% of the federal poverty level. The major aims of this policy were to increase 

insurance coverage among low-income adults and to provide financial security to adults 

who experience difficulty paying their medical debts (Hu et al., 2018). For low-income 

young adults, who have high uninsured rates and little income and wealth accumulation, 

this policy change would have had significant impacts. 

In this study, I assessed the effect of the ACA’s 2014 Medicaid eligibility expansion 

policy on the health insurance coverage, health, health care access, health care utilization, 

and financial well-being of low-income young adults ages 19–25. I also examined whether 

the policy had differential effects for racial and gender groups. To identify policy effects, 

I used restricted and public-use 2010–2017 NHIS data, as well as data from the IPUMS 

National Health Interview Series and the Bureau of Labor Statistics. My analytical sample 

included childless young adults who were US citizens with total family incomes at or below 

138% of the federal poverty level. Implementing a difference-in-differences design 

exploiting the timing of states’ decision to implement the Medicaid expansion policy, I 

compared the differences in outcomes of low-income young adults in expansion states to 

outcomes of young adults in non-expansion states.  
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I find that the Medicaid eligibility expansion policy increased low-income young 

adults’ insurance coverage, Medicaid coverage and access to health care—specifically 

access to mental health care, prescription medication, and the consumption of prescribed 

medication. The expansion, however, had no impact on mental health status, health care 

utilization or the probability of being in poor health. While analyses by gender and racial 

groups provided little evidence that policy effects differed between male and female low-

income young adults, I find racial minorities experienced greater increases in having any 

insurance coverage and Medicaid coverage compared to non-Hispanic Whites. Moreover, 

Hispanic low-income young adults not only experienced greater improvements in coverage 

rates compared to non-Hispanics, but also greater improvements in their access to 

prescription medication. My results are similar to Lipton and colleagues (2017) who found 

young adults in expansion states after Medicaid expansion had increased rates of having 

any insurance and Medicaid coverage, but had no difference in having a usual source of 

care, or doctor and emergency department visits compared to peers in non-expansion states. 

Additionally, Lipton et al. (2019) discovered that increased rates of Medicaid coverage in 

expansion states was greater for Hispanics compared with Whites.  

While my findings may suggest expanding insurance coverage to low-income 

young adults has little impact on their health care access, the measures for which I do find 

effects are pertinent to the well-being of young adults. Young adulthood has been noted to 

be a period during which mental health issues are prevalent. Rates of mental health 

problems peak during young adulthood and 75 percent of all lifetime cases of diagnosable 

mental health disorders start by age 24 (Park, Mulye, Adams, Brindis, & Irwin Jr, 2006). 

Thirteen percent of young adults report having a serious mental health issue (Twenge, 
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Cooper, Joiner, Duffy, & Binau, 2019), with rates being higher for those with less than 

high school qualifications and the unemployed (Park et al., 2006). Despite these high rates, 

many young adults face financial and nonfinancial barriers to receiving mental health 

services. The insignificant results found on mental health status, could be reflective of 

young adults’ vulnerability to mental health issues. The gains in access to mental health 

care, however, signal substantial improvements to the well-being of low-income young 

adults, and that Medicaid expansion is meeting a crucial health care need for low-income 

young adults. While having health insurance coverage may not influence young adults’ 

mental health, health coverage plays a crucial role in obtaining treatment for their 

conditions. Moreover, improved access to needed prescription medication ensures that 

young adults can treat their medical conditions in a timely manner and may be particularly 

helpful for low-income young adults with chronic conditions, such as those with diabetes. 

The insignificant effects for health care utilization and certain measures of health 

care access could be attributable to the overall good health of young adults and their low 

participation in preventive health services. Prior to ACA implementation, young adults had 

low rates of health care utilization and the lowest rate of office-based utilization among all 

age groups (Lau, Adams, Boscardin, & Irwin Jr, 2014). Similar to this study, researchers 

found the Dependent Coverage provision—targeted to the young adult population—had no 

impact on some aspects of young adult health care utilization. While Dependent Coverage 

was associated with increased office visits (Jhamb, Dave, & Colman, 2015) and use of 

mental health outpatient services (Saloner & Lê Cook, 2014) among young adults, some 

researchers observed no change for emergency department visits (Chua & Sommers, 2014; 

Jhamb et al., 2015), inpatient care utilization (Chen et al., 2015; Chua & Sommers, 2014), 
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or preventive health services utilization (Barbaresco et al., 2015). Perceiving themselves 

to be in good health, many young adults may only be utilizing health care when the need 

arises, rather than receiving routine examinations or other preventive services. My results 

emphasize the need for policy makers to not only implement policies that increase health 

coverage among young adults, but also for programs or campaigns aimed at increasing 

young adults’ engagement with the health care system.   

Like studies focusing on the general non-elderly adult population, I find evidence 

of improvements in the financial well-being of low-income young adults in expansion 

states after 2014. Though low-income young adults in expansion states experienced no 

change in their ability to pay their medical bills, the expansion policy decreased their 

concerns about having medical bills or debt if they were sick or in an accident. As a 

financially vulnerable group lacking notable income and wealth, improvement in financial 

well-being is substantial for young adults, especially those from low-income backgrounds.  

Supporting results from previous studies (Lipton et al., 2019), my analyses by 

differential groups revealed that Medicaid expansion helped reduce disparities in coverage 

rates across racial/ethnic groups. Young adults particularly benefited from two polices 

under the ACA—the Dependent coverage provision and Medicaid eligibility expansion. 

The Dependent Coverage provision, however, was more beneficial to young adults from 

higher incomes groups (McMorrow et al., 2015), and though the provision increased 

coverage across all racial/ethnic groups, impacts were larger for White young adults 

(Lipton et al., 2019; VanGarde et al., 2018; Wisk & Sharma, 2019). My findings show that 

Medicaid expansion not only provided increased opportunity for low-income young adults 

from racial minority groups—particularly Hispanics—to receive Medicaid coverage, but 
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also to obtain any type of health coverage that they otherwise would not have had. 

Considering that the Hispanic population is increasing across the US and that Hispanics 

traditionally have low rates of health coverage, the increased coverage rates among this 

group is particularly important to their future well-being and the public health system. My 

results therefore highlight the need for careful policy formulation to ensure public polices 

not only help improve outcomes for various economic groups, but also address existing 

social and racial disparities.   

My study extends prior research on the impact of Medicaid expansion on young 

adults in several ways. This study id the first to provide estimates of the effect of the ACA 

Medicaid expansion on childless low-income young adults. Previous studies evaluating the 

policy’s impact on young adults included all young adults in analytical samples (Lipton et 

al., 2019; McMorrow et al., 2015; Wisk & Sharma, 2019). Childless low-income young 

adults, however, would have gained the most advantage from this policy change because 

low-income adults with children in many states already received Medicaid coverage. By 

utilizing data from the IPUMS NHIS, I overcome the shortcoming of the NHIS and identify 

low-income young adult respondents without children, allowing for a more precise 

estimation of policy effects. Incorporating four years of post-implementation data, I 

provide updated information on policy effects on young adults’ Medicaid coverage and 

health care access compared to prior research. My estimates show that policy effects have 

increased with a longer post-implementation period. In addition to examining effects on 

health care access and insurance coverage, I also provide the first estimates of the impact 

Medicaid expansion on the health status, health care utilization and financial well-being 
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among the young adult population. In so doing, I provide greater understanding of the 

impact insurance coverage can have on other young adult outcomes.  

 

Limitations  

This study provides valuable evidence on the causal impact of Medicaid eligibility 

expansion but is not without limitations. As the main nationally representative health 

survey in the US, the NHIS provides many advantages for use in this study. The dataset, 

however, has a smaller sample size compared to other nationally representative surveys 

such as the ACS, the Current Population Survey (CPS), or BRFSS. I pooled years of data 

to increase sample size; nevertheless, the sample size did not permit me to conduct racial 

subgroup estimations. The NHIS is an annual cross-sectional survey and does not allow 

researchers to observe respondents over time. As a result, I am unable to identify policy 

effects for low-income young adults who were uninsured prior to 2014 but would have 

received Medicaid under the 2014 expansion. Additionally, my outcomes are self-reported 

and recall bias may be present in results. However, as noted by other researchers, the NHIS 

is one of the best datasets for analyzing the impact of the ACA because of its detailed 

information on health insurance coverage and health-related outcomes, timeliness, and 

representativeness (Lipton et al., 2019; Sommers, Buchmueller, et al., 2013). 

Further, while this study examines the effect of the ACA’s Medicaid eligibility 

expansion policy, the ACA’s 2010 Dependent Coverage provision specifically targeted the 

young adult population. This mandate led to significant increases in the private health 

insurance coverage for young adults. Scholars may be concerned that estimated effects 

from this study are also capturing effects from the Dependent Coverage mandate. In their 
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studies, however, McMorrow et al. (2015) and Wisk and Sharma (2019) found the 

Dependent Coverage mandate was more beneficial to middle- and high-income young 

adults than those in low-income households, and led to no significant change in health 

insurance coverage rates for low-income young adults (McMorrow et al., 2015). I suspect, 

therefore, that if any bias is present, it is small in magnitude. Further, the nature of the 

analytical strategy employed in this study would have controlled for effects of this policy 

change, which occurred on a national level, between expansion and non-expansion states.  

 

Conclusion 

Under the ACA Medicaid eligibility was expanded to include adults with family 

incomes up to 138% of the federal poverty level. This policy change would have had 

significant effects on the health insurance coverage of low-income young adults—the age 

group with the highest uninsured rate in the US. This study is the first to assess the effect 

of the Medicaid eligibility expansion policy on the health status, health care utilization, and 

financial well-being of low-income young adults ages 19–25. It also furthered the research 

on the policy’s impact on the health insurance coverage and health care access by 

presenting estimates from recent years of data.  

The findings that I have presented suggest that providing health insurance coverage 

to low-income young adults through the Medicaid expansion not only improved their 

health insurance coverage, but also their financial well-being and access to health care—

specifically access to mental health care and prescription medication. I also highlight the 

critical role Medicaid expansion policy has played in reducing economic and racial 

disparities in coverage rates among the young adult population. Nevertheless, disparities 
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in coverage rate among age, racial/ethnic, and income groups continue particularly in non-

expansion states. As the country evaluates new healthcare policies, this study provides 

important evidence on the significant impact health coverage can have on the health and 

well-being of disadvantaged groups.   

 
 
 
 
Disclaimer 

The findings and conclusions in this paper are those of the author and do not necessarily 

represent the views of the MU Research Data Center, the National Center for Health 

Statistics, or the Centers for Disease Control and Prevention.   
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Appendix A 

US Uninsured Rates from 1995-2015 by Age Categories 

  
Notes: Author’s analysis of the 1995–2015 National Health Interview Survey. Sample includes all 
young adults in the US population. Data are adjusted for NHIS sample weights to be representative 
of the US population. 
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Appendix B 

Data Acquisition Process 

To ensure the confidentiality of survey participants, the NCHS restricts some 

variables, meaning they are not available in the public-use data files. Examples of restricted 

data in the NHIS includes country of birth, immigration variables, state of residence, year 

of birth, industry and occupation codes, detailed race and Hispanic origin, exact dates, and 

social security numbers. Nevertheless, researchers can request to gain access to these 

variables when they are necessary for research purposes.  

The first step in the data access process is to submit a proposal to the NCHS. This 

proposal should summarize the planned research project and include an explanation of why 

the researcher needs the restricted variables, the proposed analytical plan, and how the 

researcher will report study results. The proposal must also include a data dictionary listing 

all restricted and public-use NCHS variables the researcher(s) will use in the project, as 

well as any non-NCHS data that the researcher(s) will utilize. Doctoral students are also 

required to submit a Student-Advisor Agreement—cosigned with their academic advisor—

along with their proposals. The proposal review process takes around 12 weeks.  

Once the review committee has approved the proposal, the researcher is required to 

submit all public-use NCHS data and non-NCHS data that they will use for the project to 

their NCHS RDC Project Analyst. The Project Analyst merges these data with NCHS 

restricted variables and makes the date available to the researcher at the preferred RDC.  
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Appendix C  

Flow Diagram of Sample Definition 
 
 

 
  

All Observations in 
NHIS 2010-2017

N=795,645

All Young Adults 19–25
N=70,130

US Citizens:
7,447 excluded

Chidless Adults: 
10,802 excluded

Final Analytical Sample
N= ~15,309

Ratio of Family 
Income to 

FPL<=1.38:
35,061 excluded
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Appendix D 

Details on Multiple Imputation and Estimation Methods 

For the years 2010–2017, approximately seven percent of young adults in the NHIS 

were missing information for total family income and 20 percent reported their family 

income in categories. To address this issue of high non-response for total family income, I 

used the Imputed Family Income/Personal Earnings data files provided by the National 

Center for Health Statistics. These data files include five sets of imputed values for total 

family income, ratio of family income to the poverty threshold, employment status and 

total earnings.  

As advised by the NCHS, I conducted all analyses using a suitable statistical 

software—STATA statistical software (version 15)—designed to conduct multiple-

imputation analyses with complex survey data. Analytical procedures involved analyzing 

each of the five imputed data sets separately and combining point estimates and estimated 

standard errors to obtain a single point estimate, its estimated standard error, and 

confidence intervals (National Center for Health Statistics, 2018) . The combined point 

estimate is the average of the point estimates obtained from the five imputed data sets. The 

estimated variance is calculated by adding the average of the estimated variances obtained 

from the five completed data sets and the variation among the point estimates obtained 

from the five completed data sets (National Center for Health Statistics, 2018).  

I used imputed values for the ratio of family income to the federal poverty level to 

determine if young adults with missing information for this variable were part of the 

analytical sample—childless, citizen young adults with total family incomes up to 138% 

of the FPL. Employing the command MI SVYSET in STATA, I declared the data as 
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complex survey data and designated the relevant NHIS survey variables. I then used the 

MI ESTIMATE: SVY, SUBPOP (): MEAN to estimate descriptive statistics. I performed 

all linear regressions analyses with the MI ESTIMATE: REGRESS command and ordered 

logistic regression analyses with MI ESTIMATE, OR: OLOGISTI. All analytical models 

included NHIS sample weights as well as the CLUSTER() option, which allowed me to 

incorporate robust standard errors clustered at the state.  
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Appendix E 

Sample Size for Outcomes of Interest  

Variable Name Sample 
Size 

Years 
Available 

Data File 
Source 

Has insurance coverage 14960 2010–2017 Person file 
Private coverage 14960 2010–2017 Person file 
Medicaid  14960 2010–2017 Person file 
    
Self-rated health 15310 2010–2017 Person file 
Poor health  15310 2010–2017 Person file 
Psychological Distress 7694 2010–2017 Person file 
    
Delayed medical care due to cost  15314 2010–2017 Person file 
Did not get medical care due to costs  15305 2010–2017 Person file 
Usual place for health care 7782 2010–2017 Sample Adult File 
Needed but couldn't afford mental health care, 
past 12 months 7761 2010–2017 Sample Adult File 

Needed but couldn't afford prescription medicine, 
past 12 months 7766 2010–2017 Sample Adult File 

Needed but couldn't afford a specialist, past 12 
months 6963 2011–2017 Sample Adult File 

Needed but couldn't afford follow-up care, past 12 
months 6963 2011–2017 Sample Adult File 

Skipped medication to save money 4477 2011–2017 Sample Adult File 
Took less medication to save money  4477 2011–2017 Sample Adult File 
Delayed filling prescription to save money  4477 2011–2017 Sample Adult File 
Asked doctor for lower cost medication  4474 2011–2017 Sample Adult File 
    
Seen Mental Health Professional  7743 2010–2017 Sample Adult File 
Seen OBGYN 3856 2010–2017 Sample Adult File 
Seen General Doctor  7740 2010–2017 Sample Adult File 
    
Problems paying medical bills  13539 2011–2017 Person file 
Worried about paying medical bills if get sick or 
have an accident  6952 2011–2017 Sample Adult File 

Notes: The number of observations for each outcome varied slightly because multiple imputation methods 
were used to define the sample. The number provided is the sample size for one of the imputed datasets.  
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Appendix F 

Additional Tables 

Table F1. DID Estimates by Racial/Ethnic Groups 

 
(1) 

Hispanics vs Non-
Hispanics 

(2) 
Blacks vs Non-

Blacks 

(3) 
Whites vs 
Minorities 

 Estimate S.E Estimate S.E Estimate S.E 
Health Insurance Coverage        
Has insurance coverage 0.135*** (0.02) 0.024 (0.03) 0.110*** (0.02) 
Private coverage 0.029 (0.03) -0.031 (0.03) -0.009 (0.03) 
Medicaid coverage 0.109*** (0.03) 0.058^ (0.03) 0.119*** (0.03) 
Health Status        
Excellent/Very good health -0.040* (0.02) 0.02 (0.03) 0 (0.02) 
Good health 0.018 (0.02) -0.014 (0.03) -0.018 (0.02) 
Poor health  0.021 (0.02) -0.006 (0.01) 0.018^ (0.01) 
Distress -0.237 (0.33) 0.4 (0.53) 0.292 (0.27) 
Health Care Access       
Delayed medical care due to cost  -0.021^ (0.01) 0.007 (0.01) 0.003 (0.01) 
Did not get medical care due to costs  -0.026* (0.01) -0.003 (0.01) -0.009 (0.01) 
Usual place for routine health care 0.046 (0.03) 0.049 (0.03) 0.045 (0.03) 
Needed but couldn't afford mental 
health care  -0.003 (0.01) -0.018 (0.01) -0.009 (0.01) 

Needed but couldn't afford 
prescription medicine 0.031 (0.02) 0.02 (0.03) 0.029^ (0.02) 

Needed but couldn't afford a 
specialist  0.008 (0.02) -0.009 (0.02) -0.002 (0.02) 

Needed but couldn't afford follow-up 
care 0.012 (0.03) 0.005 (0.02) 0.012 (0.01) 

Skipped medication to save money  0.034 (0.04) 0.009 (0.03) 0.032 (0.02) 
Took less medication to save money  0.013 (0.04) -0.019 (0.02) -0.002 (0.02) 
Delayed filling prescription to save 
money  0.125* (0.06) -0.060^ (0.04) 0.027 (0.03) 

Asked doctor for lower cost 
medication  0.082^ (0.05) -0.053 (0.04) 0.009 (0.04) 

Prescription medication index 0.136* (0.06) -0.056 (0.06) 0.041 (0.04) 
Health Care Utilization       
Seen mental health professional -0.024 (0.02) 0.03 (0.02) -0.002 (0.02) 
Seen OBGYN -0.012 (0.04) 0.064 (0.07) -0.011 (0.04) 
Seen general doctor -0.036 (0.04) -0.041 (0.05) -0.024 (0.03) 
Financial Well-being       
Worry about paying medical bills if 
sick or accident -0.362* (0.18) 0.234 (0.24) -0.133 (0.14) 

Notes: Author’s analysis of the 2010–2017 NHIS. Sample restricted to include childless young adults 
who were US citizens with total family income at or below 138% of the FPL. Table presents the 
difference-in-differences estimates of Medicaid Expansion for each outcome and state-clustered robust 
standard errors in parentheses. All regression models controlled for age, sex, race/ethnicity, marital 
status, family structure, educational attainment, employment status, whether the young adult had a work 
limitation, urban residency, state unemployment rate, and state and year fixed effects. Data were 
adjusted for NHIS sample weights.  *** p<0.001 ** p<0.01 * p<0.05 ^ p<0.1 
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Table F2. DID Estimates for non-Hispanic Whites vs Other Racial Groups 
 Blacks Hispanics Asians Other Race 
 Est. S.E Est. S.E Est. S.E Est. S.E 
Health Insurance Coverage          

Has insurance coverage 0.068* (0.030) 0.160**
* (0.021) 0.063 (0.039) 0.188** (0.061) 

Private coverage -0.035 (0.035) 0.016 (0.030) -0.05 (0.041) 0.031 (0.093) 
Medicaid coverage 0.106** (0.034) 0.15*** (0.030) 0.094^ (0.049) 0.176* (0.075) 
Health Status          
Excellent/Very good health 0.014 (0.031) -0.033 (0.022) 0.05 (0.033) 0.042 (0.074) 
Good health -0.018 (0.028) 0.007 (0.021) -0.06^ (0.036) -0.15* (0.071) 
Poor health  0.004 (0.015) 0.026^ (0.015) 0.011 (0.023) 0.103* (0.048) 
Distress 0.451 (0.505) -0.079 (0.313) 0.172 (0.279) 3.211* (1.398) 
Health Care Access         
Delayed medical care due to 
cost  0.007 (0.015) -0.015 (0.012) 0.039^ (0.023) 0.048 (0.064) 

Did not get medical care due to 
costs  -0.007 (0.014) -

0.025* (0.011) 0.013 (0.020) 0.038 (0.059) 

Usual place for routine health 
care 0.058 (0.037) 0.055 (0.034) 0.015 (0.078) 0.005 (0.156) 

Needed but couldn't afford 
mental health care  -0.019 (0.014) -0.006 (0.015) 0.018^ (0.011) -0.026 (0.054) 

Needed but couldn't afford 
prescription medicine 0.029 (0.033) 0.037 (0.023) 0.037* (0.014) -0.027 (0.071) 

Needed but couldn't afford a 
specialist  -0.008 (0.018) 0.005 (0.021) -0.001 (0.022) -0.003 (0.059) 

Needed but couldn't afford 
follow-up care 0.01 (0.019) 0.015 (0.025) 0.014 (0.015) 0.024 (0.072) 

Skipped medication to save 
money  0.02 (0.031) 0.04 (0.041) 0.068 (0.048) -0.008 (0.047) 

Took less medication to save 
money  -0.016 (0.024) 0.01 (0.037) 0.024 (0.023) -0.017 (0.042) 

Delayed filling prescription to 
save money  -0.041 (0.036) 0.116^ (0.063) 0.012 (0.024) -0.037 (0.053) 

Asked doctor for lower cost 
medication  -0.041 (0.047) 0.075 (0.050) -0.009 (0.037) -0.065 (0.085) 

Prescription medication index -0.033 (0.056) 0.132* (0.056) 0.046 (0.063) -0.083 (0.089) 
Health Care Utilization         
Seen mental health professional 0.022 (0.024) -0.024 (0.020) -0.02 (0.025) 0.034 (0.129) 
Seen OBGYN 0.047 (0.069) -0.019 (0.040) 0.036 (0.080) -0.34* (0.149) 
Seen general doctor -0.046 (0.050) -0.042 (0.046) 0.027 (0.037) 0.227 (0.183) 
Financial Well-being         
Worry about paying medical 
bills if sick or accident 0.138 (0.244) -

0.346* (0.175) -0.296 (0.278) -0.557 (0.933) 

Notes: Author’s analysis of the 2010–2017 NHIS. Sample restricted to include childless young adults 
who were US citizens with total family income at or below 138% of the FPL. Table presents the 
difference-in-differences estimates of Medicaid expansion for each outcome and state-clustered robust 
standard errors in parentheses. All regression models controlled for age, sex, race/ethnicity, marital 
status, family structure, educational attainment, employment status, whether the young adult had a work 
limitation, urban residency, state unemployment rate, and state and year fixed effects. Data were 
adjusted for NHIS sample weights.  *** p<0.001 ** p<0.01 * p<0.05 ^ p<0.1 
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Table F3. DID Estimates by Gender Groups 
 Estimate S.E 
Health Insurance Coverage    
Has insurance coverage -0.033^ (0.018) 
Private coverage 0.012 (0.017) 
Medicaid coverage -0.034^ (0.017) 
Health Status  -0.004 (0.018) 
Excellent/Very good health -0.004 (0.019) 
Good health 0.009 (0.011) 
Poor health  0.039 (0.295) 
Distress 0.039 (0.295) 
Health Care Access   

Delayed medical care due to cost  -0.029* (0.012) 
Did not get medical care due to costs  -0.008 (0.012) 
Usual place for routine health care -0.01 (0.028) 
Needed but couldn't afford mental health care  -0.006 (0.012) 
Needed but couldn't afford prescription 
medicine -0.003 (0.015) 

Needed but couldn't afford a specialist  -0.022^ (0.013) 
Needed but couldn't afford follow-up care 0.006 (0.014) 
Skipped medication to save money  -0.035^ (0.021) 
Took less medication to save money  -0.028^ (0.017) 
Delayed filling prescription to save money  -0.029 (0.025) 
Asked doctor for lower cost medication  -0.048 (0.037) 
Prescription medication index -0.068^ (0.039) 
Health Care Utilization   
Seen mental health professional 0.021 (0.016) 
Seen general doctor 0.006 (0.030) 
Financial Well-being   
Problems paying medical bills  -0.001 (0.015) 
Worry about paying medical bills if sick or 
accident 0.078 (0.119) 

Notes: Author’s analysis of the 2010–2017 NHIS. Sample restricted to include childless young adults 
who were US citizens with total family income at or below 138% of the FPL. Table presents the 
difference-in-differences estimates of the effect of Medicaid expansion by gender groups for each 
outcome and state-clustered robust standard errors in parentheses. All regression models controlled for 
age, sex, race/ethnicity, marital status, family structure, educational attainment, employment status, 
whether the young adult had a work limitation, urban residency, state unemployment rate, and state and 
year fixed effects. Data were adjusted for NHIS sample weights.  *** p<0.001 ** p<0.01 * p<0.05 ^ 
p<0.1 
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CHAPTER 3: THE IMPACT OF CHARTER HIGH SCHOOL ON COLLEGE 

READINESS AND INTENTIONS 

Since their legal inception in Minnesota in 1991, charter schools have become one 

of the most prominent forms of school choice in the United States (US) public education 

system. Charter schools are publicly funded schools of choice that operate under a 

legislative contract with the state or municipality within which they operate (McFarland et 

al., 2019) and are not under the jurisdictions of local education agencies. Charter schools 

have more autonomy than traditional public schools, but are required to uphold certain 

accountability standards outlined in their contracts (McFarland et al., 2019). In the 2000–

2001 academic year 1,993 charter schools operated within the US, accounting for 2.1 

percent of all US public schools (US Department of Education National Center for 

Education Statistics, 2020). Within nine years, the number of charter schools in the US 

increased by almost fourfold with charter schools constituting 7.5 percent of all public 

schools. In the 2018–2019, academic year 3.3 million students were enrolled in charter 

schools—6.5 percent of all US public school students (US Department of Education 

National Center for Education Statistics, 2020). While their national share of public school 

students remains small, charter school enrollment in some states account for over ten 

percent of student enrollment (US Department of Education National Center for Education 

Statistics, 2020).  

 Alongside the unceasing growth of the US charter sector, debate on the benefits of 

charter schools continues. The high degree of autonomy afforded to charter schools 

provides them with the flexibility to structure their curriculum and school environment as 

deemed appropriate to encourage student learning. Proponents of charter schools therefore 
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believe these schools provide better learning environments than failing public schools, and 

can be instrumental in improving the learning outcomes of students who are unable to 

flourish within the traditional public-school setting (Bettinger, 2005). Given that charter 

school enrollment only accounts for 6.5 percent of the US student population, however, 

charter schools may have the greatest impact on public school students through their 

competitive effects on traditional public schools (Zimmer & Buddin, 2009). School choice 

advocates argue that the flexibility afforded to charter schools can stimulate improvement 

in the educational system through competition and the diversification of educational 

programs. Traditional public schools may be spurred as a result to become more efficient 

and effective as they compete with charter schools for students and funding. At the same 

time, charter school critics highlight that charter schools deplete traditional public schools 

of funding, which follows students when they leave the traditional public school sector. 

This loss of financial resources can result in students remaining in traditional public school 

being worse off when their schools have insufficient funds to support educational 

resources. Additionally, critics argue that charter schools drain the traditional public school 

sector of top quality students, and contribute to increased racial and economic segregation 

(Bifulco & Ladd, 2007). 

A sizeable body of research have examined the spillover/ competitive effect of 

charter schools on traditional public schools. Studies contributing to this literature have 

mainly examined the impact of charter schools on academic performance, enrollment rates, 

instruction, or resources at the school and district levels. The empirical evidence from these 

studies is mixed; some researchers find effects while others do not. Among studies that do 

find competitive effects, differences exist in estimated direction and magnitude. Charter 
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schools are found to have either no (Bifulco & Ladd, 2006; Zimmer & Buddin, 2009) or 

small positive effects (Ridley & Terrier, 2018) on Math and Reading test scores in 

traditional public schools, but to negatively impact enrollment in traditional public schools 

(Slungaard Mumma, 2020). In some settings, charter schools have net negative fiscal 

impacts on traditional school districts (Bifulco & Reback, 2014; Ladd & Singleton, 2020), 

while in others they have positive competitive effects on district fiscal outcomes (Ridley 

& Terrier, 2018) or no impacts (Arsen & Ni, 2012). Though the literature on the 

competitive effects of charter schools provides insight into how traditional public schools 

respond to the growing charter sector as they compete for students and resources, it remains 

limited to studies focusing on financial impacts or effects on short-term student outcomes.  

Unlike the charter school spillover/ competitive effect literature, the literature 

examining the impact of charter schools on the students they serve has moved beyond 

exploring effects on short-term student outcomes. Researchers have begun to examine the 

effects of charter schools on educational attainment—high school graduation, college 

attendance, and persistence—and job-market outcomes. Though findings are mix, they 

generally show that charter school attendance improves college enrollment (Booker, Sass, 

Gill, & Zimmer, 2011; Davis & Heller, 2019; Dobbie & Fryer Jr, 2015; Dobbie & Fryer, 

2016), college completion (Sass, Zimmer, Gill, & Booker, 2016), and labor market 

compensation (Dobbie & Fryer, 2016; Sass et al., 2016). Identifying the effects of charter 

schools on these outcomes is particularly important considering that one of the main aims 

of education is to improve job market prospects (Sass et al., 2016). Additionally, higher 

education—now more than ever—is a key instrument for upward social mobility. With 

charter schools being one of the most prominent forms of school choice, and the continued 
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growth in the number of charter schools across the US, it is therefore critical to evaluate 

whether charter schools have spillover effects on long-term outcomes.  

I fill the gap in the competitive effect literature by identifying the spillover/ 

competitive effect of charter high schools on college readiness and postsecondary 

education enrollment intentions. Specifically, I examine whether charter school expansion 

has an effect on average district ACT and SAT scores, four-year graduation rates, and the 

proportion of students aspiring to go four-year college institutions. While I am unable to 

examine the effect of charter high schools on the college enrollment and persistence due to 

data limitations, my outcomes of interest allow me to explore factors related to these long-

term outcomes. College readiness permits me to explore the ability of students to meet the 

academic requirements for college entry. In addition to providing an indication of the 

proportion of students who have been accepted into post-secondary institutions, college 

intentions also indicates whether schools are creating college-going environments and 

cultures. The creation of this environment and culture is particularly important for low-

income and minority students for whom schools play a crucial role in successfully 

navigating the college application process (Roderick, Coca, & Nagaoka, 2011). Through 

this study, I extend the charter school competitive effect literature by examining effects on 

outcomes not previously explored by researchers. Further, by exploring outcomes related 

to academic attainment, I also contribute to the growing literature on charter school impact 

on student long-term outcomes. 

A key challenge when estimating the effect of charter schools on traditional public 

schools is the endogeneity of charter school location. Charter schools’ decision on where 

to locate may not be random, but rather may be based on several factors such as the need 
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for alternative or additional schools and space availability. In several states, charter school 

location is associated with neighborhood socioeconomic characteristics (Glomm, Harris, 

& Lo, 2005; Henig & MacDonald, 2002; Koller & Welsch, 2017),  the quality of nearby 

schools (Saultz, Fitzpatrick, & Jacobsen, 2015), and the availability of affordable physical 

space (Bifulco & Buerger, 2015; Gulosino & Lubienski, 2011). Many previous studies 

have addressed the non-random location of charter schools by employing school or student 

spell fixed effects models (Arsen & Ni, 2012; Bifulco & Ladd, 2006; Ni, 2009) with panel 

data. However, because fixed effects models do not account for the changing composition 

of traditional public schools, recent studies have exploited education policies to employ 

instrumental variable approaches (Bettinger, 2005; Imberman, 2011), difference-in-

differences models (Ridley & Terrier, 2018; Slungaard Mumma, 2020), and synthetic 

control models (Ridley & Terrier, 2018).  

Following the analytical approach of recent studies, I exploit a change in charter 

school policy in North Carolina to identify charter school effects on district outcomes. 

Charter school legislation in North Carolina initially permitted up to one-hundred charter 

schools to operate in the state. A 2013 change in legislation removed this 100-school cap, 

resulting in significant increase in the number of charter schools in North Carolina. 

Utilizing this policy change and restricted administrative data from the North Carolina 

Department of Public Instruction, I implement a difference-in-differences approach 

comparing the average outcomes of districts that experienced an increase in their number 

of charter high schools after the policy change to the average outcomes of non-expansion 

districts. By examining effects at the district level, I account for the sorting of students 

across sectors and the changing student composition in traditional public schools. 
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Additionally, as noted by previous researchers (Arsen & Ni, 2012), districts may be the 

first level of competition because the loss of students to charter schools reduces total 

district revenue, resulting in districts having to reallocate resources to serve the needs of 

students. Districts may also adjust their operations in response to increases in charter school 

numbers.  

I hypothesize that if districts in North Carolina feel positive competitive pressure 

from increased numbers of charter schools, they may be incentivized to increase efficiency 

and improve resources to ensure student success. This in turn may lead to an increase in 

district achievement and attainment outcomes. Alternatively, if districts experience 

negative competitive pressure from charter expansion, this pressure may lower their ability 

to provide quality instruction and resources to students. As a result, I may observe negative 

impacts on my outcomes of interest. I also hypothesize that if districts are not experiencing 

any competitive pressure from charter expansion, they may not engage in any 

organizational changes, and estimated effects will be insignificant. Further, the possibility 

exists that charter schools’ competitive effects can intensify over time as the number of 

schools in a district increases and traditional public schools lose an increasing number of 

students. If this situation is occurring in North Carolina, I hypothesize that analyses by 

years since expansion will show increases in estimated effects over time. 

I find that charter school expansion had no effect on district average ACT scores, 

SAT scores, four-year graduation rates, and the proportion of students intending to go to 

four-year college institutions. Analyses evaluating the differential effect of charter schools 

over time also showed no significant changes in charter effect for outcomes in the four 

years post charter sector expansion. My findings suggest that traditional public schools in 
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North Carolina are not yet experiencing competition from charter high schools in state. 

Similar to previous research, I also highlight that charter school expansion may be having 

limited impact on student outcomes. This study is relevant in the present policy climate, 

where support continues to grow on the federal and state levels for the expansion of charter 

school sectors.  

 

North Carolina Charter School Sector 

The Combined Text of House Bill 955—the Charter School Act—was ratified in 

June 1996 and authorized the establishment of the North Carolina charter school sector. 

According to the Act, the charter school sector in North Carolina was created to expand 

the educational choices of parents and students, improve student learning and learning 

opportunities, and provide increased professional opportunities for teachers (North 

Carolina General Assembly, 1996).  

Charter schools in North Carolina are exempt from many of the regulations 

applicable to traditional public schools and are granted both financial and educational 

flexibility. Charter schools receive the same level of state and local tax funding provided 

to traditional public schools for each student in the school district within which they are 

located. Districts are required to transfer the per-pupil expenditure amount to charter 

schools for each student that transfers from the traditional public school sector. Charter 

schools also receive additional funding for students with disabilities and limited English 

proficiency but are ineligible to receive construction funds from the North Carolina 

Education Lottery revenue. Unlike traditional public schools, charter schools are not 

required to pay teachers using state salary schedules or salary ranges, nor are they obligated 
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to participate in the state’s employee retirement and insurance plans. Charter schools also 

do not have curriculum requirements and are not held to class size maximums, 

transportation requirements, or calendar laws.  

Despite the flexibilities afforded to charter schools, they are required to adhere to 

various provisions outlined in the Charter Act. Charter schools are unable to discriminate 

based on national origin, ethnicity, gender, or disability in their admissions. They are 

prevented from charging tuition and must hold lotteries to randomly determine student 

admission when oversubscribed. At least fifty percent of the teaching staff in charter 

schools are required to hold teaching licenses, and schools must be nonsectarian in their 

policies, programs, and operations. North Carolina also mandates charter school students 

to take all state-required assessments (North Carolina General Assembly, 1996). 

In addition to instituting charter schools in North Carolina, the Charter School Act 

established the North Carolina Charter Schools Advisory Board and the North Carolina 

Office of Charter Schools. The Advisory Board is responsible for making 

recommendations to the State Board of Education on the adoption of rules regarding all 

aspects of charter school operation. The Board also reviews and make recommendations to 

the State Board of Education for final approval of charter applications, as well as on actions 

regarding charter school renewals and revocations. The main duties of the Office of Charter 

Schools are to assist the Advisory Board and provide technical assistance and guidance to 

charter schools operating in the state (North Carolina General Assembly, 1996). While the 

Charter Schools Advisory Board advises on the approval, renewal, and revocation of 

charters, the Charter School Act grants power to approve or revoke charter schools solely 

to the State Board of Education. 
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Any nonprofit entity seeking to establish a charter school in North Carolina must 

apply to the Charter School Advisory Board. As part of the application process, 

corporations are required to provide detailed descriptions of the proposed charter school’s 

board members, mission, goals, operational and governing structure, educational plans, 

expected facilities, and financial plans. Applications are first assigned to external 

evaluators before being sent to the Advisory Board for review (North Carolina Department 

of Public Instruction, 2020). After reviewing applications and conducting interviews with 

proposed schools’ Board of Directors, the Advisory Board makes recommendations to the 

State Board of Education for consideration. The State Board of Education then considers 

and votes on the applications recommended by the Advisory Board. In granting approval 

to schools, the Charter School Act states the State Board of Education should give 

preference to applications that “demonstrate the capability to provide comprehensive 

learning experiences to students identified by the applicants as at risk of academic failure” 

(North Carolina General Assembly, 1996, pp. § 115C-218.115). While local education 

agencies have no authority in the approval process, they are free to provide impact 

statements outlining their support or concerns for a proposed charter school within their 

jurisdiction, which by the State Board of Education considers.11  

Generally, the application process to open a charter school in North Carolina is a 

two-year process. Corporations are required to submit applications two years before the 

school’s proposed start date. For approved charter school boards, the second year is 

 
11 Prior to 2013, the North Carolina State Board of Education was legally mandated to obtain impact 
statements from school districts when new charter applications were under consideration or when existing 
charter schools wanted to grow beyond what was normally allowed within the statute. This requirement has 
been removed, but the State Board of Education continues to consider comments from school districts during 
the charter application review process (North Carolina State Board of Education, 2019).  
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expected to serve as a planning year to prepare for the first school year. During this 

planning year, school boards also receive training, technical assistance, and guidance from 

the Office of Charter Schools to ensure they have a successful school opening. While most 

corporations go through the two-year application process, some non-profit corporations 

may request a fast-track replication or accelerated process. Non-profit corporation boards 

that already operate charter schools and demonstrate a consistent record of academic, 

financial, and operational success are eligible for the fast-track replication process. To 

qualify for the acceleration of the mandatory planning year through the accelerated process, 

corporations must demonstrate a clear and compelling need for the accelerated planning 

year, an extraordinary need for the charter school in the proposed location, and that they 

have a suitable facility for opening on an accelerated schedule. Corporations must also 

agree to participate in the planning year while their charter application is under review, 

without guarantee of approval (North Carolina State Board of Education, 2017). 

The initial charter school legislation in North Carolina allowed up to one-hundred 

charter schools to operate in the state. The first charter school in North Carolina opened in 

1997, and by 2007, (2007–2008 academic year) 97 charter schools were in operation. In 

2011, however, new legislation removed the cap on the number of charter schools that can 

operate in the state. This policy change resulted in a significant growth in the North 

Carolina charter school sector. Within two years of the 100-cap removal, 27 charter schools 

opened, with an additional 20 schools opening in 2014. To date, North Carolina has 200 

active charter schools in operation, 86 of which serve high school students.12 Appendix 

 
12 Statistics from the 2020-2021 academic year. Data retrieved from the North Carolina Department of Public 
Instruction Educational Directory and Demographical information Exchange (EDDIE) (North Carolina 
Department of Public Instruction, n.d.-a) . 
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Figure A1 displays the location of all charter schools in North Carolina in 2017, and Figure 

1 provides an overview of the growth in the charter school sector and charter percent of all 

public schools in North Carolina from 1997 to 2017.  

 
Figure 1. Charter School Numbers and Share of the All Public Schools in North Carolina 
by Year 

 
Notes: Author’s analyses using publicly available data from the North Carolina Department of Public 
Instruction at https://www.dpi.nc.gov/districts-schools/district-operations/financial-and-business-
services/demographics-and-finances. Year refers to the spring calendar year of the academic school 
year. For example, 1998 refers to the 1997-1998 academic year.  
 

As with the general charter sector, the charter high school sector in North Carolina 

experienced an increase in the number of charter students after the 2011 policy change. In 

2004, 2,538 students were enrolled in charter high schools in North Carolina, and by 2017, 

charter high school enrollment in the state increased to 17,862 students. While charter high 

school students in 2017 accounted for 4.63% of all high school enrollment, in some districts 
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charter high schools enrolled between 15–42% of all high school students. Table 1 presents 

the enrollment trends of charter high schools in North Carolina from 2005–2020.   

 

Table 1. North Carolina High School Student Enrollment (Grades 9 through 13) by 
Sector Type and Year 

Year 
Traditional 

Public School 
Enrollment 

Charter 
Enrollment 

Total 
Enrollment 

Charter 
Students Share 
of Population  

2005 407,940 2,953 410,893 0.72 
2006 421,863 3,297 425,160 0.78 
2007 430,733 3,935 434,668 0.91 
2008 433,609 4,625 438,234 1.06 
2009 432,132 5,601 437,733 1.28 
2010 434,784 6,412 441,196 1.45 
2011 433,184 7,127 440,311 1.62 
2012 434,590 8,128 442,718 1.84 
2013 438,137 9,122 447,259 2.04 
2014 448,591 10,865 459,456 2.36 
2015 459,069 12,012 471,081 2.55 
2016 462,927 15,523 478,450 3.24 
2017 464,722 17,873 482,595 3.70 
2018 464,846 19,857 484,703 4.10 
2019 455,019 21,992 477,011 4.61 
2020 451,666 23,351 475,017 4.92 

Notes: Author’s analyses using publicly available data from the North Carolina Department of Public 
Instruction Statistical Profile (North Carolina Department of Public Instruction, n.d.-b). 
 

 

Literature Review 

This study examines the competitive effects of charter schools on college readiness 

and college-going intentions in North Carolina. The review of the literature that follows 

therefore first discusses previous studies that evaluated the competitive effects of charter 

school on traditional public schools. Within this body of literature, studies have focused on 

the fiscal impacts of charter schools on traditional public schools or school districts, as well 

as effects on students’ academic and non-academic outcomes. Because this study is the 
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first to date—to my knowledge—to examine the competitive effects of charter schools on 

academic attainment, I then review the growing literature evaluating charter school effects 

on the academic attainment, college attendance, and job market outcomes of charter 

students. Research in these areas provide insight into the impact of charter schools on long-

term academic outcomes and life trajectory.  

 

Competitive Effects of Charter Schools 

The literature to date on the competitive/spillover effects of charter schools to date 

largely focuses on fiscal impacts, as well as charter impacts on test scores, discipline, and 

grade enrollment both at the district and school levels. In measuring the competitive effects 

of charter schools, researchers have incorporated different measures of charter competition, 

including the share of charter students in a district, and the proximity of charter schools to 

traditional public schools.  

In addition to concerns about the self-selection of students into charter schools, one 

main concern in the competitive effect literature is the location decisions of charter schools. 

It is likely that charter schools strategically locate based on several factors including space 

availability, the quality of public schools, or the socioeconomic characteristics of 

communities. These factors in turn could be correlated to unobserved factors related to the 

student performance in traditional public schools. To address the issue of the potential non-

random location of charter schools, studies have used various empirical approaches such 

as school level analyses, student and fixed effects approaches, and quasi-experiments 

methods leveraging policy changes. Similar to the literature on the impact of charter school 

attendance on the academic performance, the literature on the competitive impact of charter 
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schools has produced mixed results, with some studies being unable to provide robust 

evidence that charter schools have any impact on traditional public schools, whether 

positive or negative.  

Financial Impacts 

Arsen and Ni (2012) utilized fixed effects models to examine the effect of charter 

school competition on changes in resource allocation in Michigan school districts. Results 

presented little evidence that charter school competition encouraged districts to reallocate 

resources to achievement oriented activities (Arsen & Ni, 2012). Charter competition had 

no significant impact on districts’ total expenditure on basic instruction, added needs 

instruction, teacher salary, instructional support, business and administration, or operations 

and maintenance, or on average class size (Arsen & Ni, 2012). Nevertheless, Arsen and Ni 

(2012) discovered higher levels of charter competition increased fiscal stress in districts 

because of significant reductions in financial resources.  

Analyzing the fiscal impact of charter schools in the Buffalo and Albany school 

districts in New York,  Bifulco and Reback (2014) estimated that charter schools had 

negative net impacts on district finances. Estimates showed that charter school enrollments 

would have allowed Albany City School District to reduce their expenditure by between 

$17.6 and $19.7 million but would have resulted in a negative net fiscal impact between 

$6.4 and $7.2 million due to lost revenues. Similarly, while Buffalo Public School district 

would have experienced a 6-7.2% reduction in total expenditure, charter school enrollment 

would have led to negative fiscal impacts between 23.6 and 24 million—estimated to be 

$723 and $736 per pupil. If Albany and Buffalo had closed public schools to save money 
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however, Bifulco and Reback (2014) noted that this would have allowed them to offset 

between 37–47% and 29–41% of the net fiscal impacts respectively.  

Ladd and Singleton (2020) built on Bifulco and Reback’s (2014) methodology by 

categorizing spending into fixed and variable costs in the short run to evaluate the fiscal 

impacts of charter schools on six school districts in North Carolina in different scenarios. 

Similar to Bifulco and Reback (2014), they found large negative fiscal impacts on all six 

districts. For Durham—the sole urban district in their sample—negative net fiscal impact 

was over $500 per traditional public school student, translating into an average fiscal cost 

of about $3,600 per charter school student. Net fiscal impacts were also negative in 

nonurban districts, with two districts having comparable or larger fiscal externalities per 

charter school student than Durham (Ladd & Singleton, 2020).  

Unlike Arsen and Ni (2012), Bifulco and Reback (2014), and Ladd and Singleton 

(2020) who found charter schools either have no impact or negative impacts on traditional 

public schools, Ridley and Terrier (2018) showed charter expansion had positive spillover 

effects on district fiscal outcomes in Massachusetts, with districts shifting resources to 

more productive inputs. A legislative reform in Massachusetts increased the limit on 

district funding allocated to charter schools from nine percent to 18 percent in districts with 

students that performance in the lowest ten percent. Ridley and Terrier (2018) exploited 

this policy reform to employ an instrumental variable (IV) synthetic control approach and 

a difference-in-differences instrumental variable method to examine the spillover effects. 

Results showed that expansion in charter school attendance increased district total per-

pupil expenditure, as well as per-pupil expenditures on fixed costs, instruction, and salaries. 
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These increases, however, were accompanied by a reduction in per-pupil expenditure on 

support service (Ridley & Terrier, 2018). 

Impacts on Student Achievement  

Using school level data from Arizona and Michigan, Hoxby (2003) examined the 

effect of charter schools on the test scores of traditional public schools. Hoxby (2003) 

employed a difference-in-differences model defining treatment districts as those in which 

charter schools accounted for at least six percent of total student enrollment. She found that 

schools facing charter competition improved productivity and achievement, evident by 

gains in fourth and seventh-grade reading and math scores (Hoxby, 2003). Also using data 

from Michigan, Bettinger (2005) examined the effect of newly opened charter schools on 

the average math and reading test scores of fourth-grade students in public schools. To 

account for the non-random location of charter schools, Bettinger (2005) employed an 

instrumental variable approach using the proximity of a traditional public school to charter 

authorizing state universities as an instrument for having a charter school established 

nearby. Bettinger’s results highlighted that charter schools had no significant effect on test 

scores in nearby public schools (Bettinger, 2005).  

Unlike Bettinger (2005), Ni (2009) found charter competition in Michigan had a 

negative effect on average student achievement in traditional public schools. Using fixed 

effects, first differencing, and random trend models, Ni (2009) showed that charter 

competition had small or negative effects on fourth-grade reading scores, as well as fourth 

and seventh grade math and reading scores of traditional public schools. Short-run fourth-

grade reading scores in traditional public schools decreased by 0.19 standard deviations, 

and reading scores by 0.16 standard deviations (Ni, 2009). Charter competition also 
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decreased seventh-grade math scores by 0.15 standard deviations. These effects became 

more substantial over time, with charter competition decreasing fourth-grade math and 

reading scores by 0.25 and 0.34 standard deviations respectively (Ni, 2009). Likewise, 

long-run reading scores for seventh graders decreased by 0.31 standard deviations (Ni, 

2009).  

While Hoxby (2003), Bettinger (2005), and Ni (2009) used school level data to 

examine the effect of charter schools on students in traditional public schools, subsequent 

studies have employed student level panel data to account for the changes in school 

composition when students switch sectors. Bifulco and Ladd (2006) examined the effect 

of charter schools on children in nearby traditional public schools using individual panel 

data from North Carolina. To account for the endogeneity of charter school location, they 

used a student-school spell fixed effects model, which accounted for time-invariant 

unobserved factors related to student movement across sectors, charter location, and the 

test scores. Results revealed that charter competition had no effect on the math and reading 

test scores of students in traditional public schools (Bifulco & Ladd, 2006). Zimmer and 

Buddin (2009) also employed a fixed effects model to examine charter school competition 

in six Californian school districts with large shares of charter students. Their analyses 

included several measures of charter school competition including distance to nearest 

charter, whether a charter school was within 2.5 miles, the number of charters within 2.5 

miles, the share of charters within 2.5 miles, and the percent of students lost to charters in 

past year. Results across grade levels and measures (math and reading scores) showed little 

evidence that charters—whether startup or conversion charters exerted competitive 

pressure on traditional public schools (Zimmer & Buddin, 2009). In most cases where the 
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researchers identified significant effects, these effects were negative. For high schools in 

California, the share of charter enrollment was negatively related to readings scores in 

traditional public schools, while distance to nearest charter school had an adverse effect on 

reading and math scores. Additionally, the share of elementary charter enrollments within 

2.5 miles of a traditional public elementary school was negatively related to reading scores 

in traditional public schools (Zimmer & Buddin, 2009). Horvath (2018) use of spell fixed 

effects on student-level panel data showed that charter elementary and middle schools in 

North Carolina had no significant effect on the math and reading test scores. 

While fixed effects models help control for time invariant factors, these models are 

somewhat limited because they assume that student achievement is completely unchanging 

over time. In recent studies, researchers have therefore utilized different analytical 

strategies to identify charter school competitive effects. Imberman (2011) used 

characteristics of the building stock near traditional charter schools as an instrument for 

charter location to examine competitive effects in a large urban school district in the 

Southwest. Unlike studies using student fixed effects models, Imberman (2011) found that 

charter sector expansion decreased traditional public schools’ Math- and Language-score 

growth rates by 0.05 and 0.04 standard deviations respectively. These effects were largely 

concentrated in elementary schools, as results showed charter expansion had no statistically 

significant effects on achievement for middle and high schools (Imberman, 2011). 

Conversely, Ridley and Terrier (2018) found that like spillover fiscal impacts, charter 

expansion had small positive effects on student achievement in traditional public middle 

schools in Massachusetts. Though effects from their IV synthetic control model were 

statistically insignificant, results from the IV difference-in-differences models revealed 
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that moving from 10 percent to 15 percent of charter school attendance increased math 

scores by 0.033 standard deviations and English language scores by 0.023 standard 

deviations (Ridley & Terrier, 2018). Employing a novel identification strategy that 

compared traditional public schools near charters to schools near sites that were proposed 

by charter operators in their applications but never ultimately occupied, Slungaard Mumma 

(2020) examined charter competitive effects in Massachusetts and North Carolina. She 

found charter schools had no effects of student achievement in either state (Slungaard 

Mumma, 2020).  

Impacts on Non-Achievement Outcomes  

In addition to examining the impact of charter schools on the academic achievement 

of students in traditional public school, researchers have explored whether charter schools 

have an impact on other outcomes related to public school students. Imberman (2011) 

found a 10 percentage-point increase in charter share decreased disciplinary infractions—

the number of in-school suspensions or more severe punishments incurred by a student—

by 0.2 instances per student (Imberman, 2011). These impacts were mainly among middle 

and high school students, as charter expansion had no impact on student behavior among 

elementary school students. Similarly, Slungaard Mumma (2020) found that charter 

openings in Massachusetts and North Carolina had no significant effect on out-of-school 

suspensions in traditional public schools. Examining heterogeneous effects by racial 

groups, results from Imberman (2011) analyses revealed that Black students experienced 

greater improvements in disciplinary infractions compared to Hispanic and White students. 

Though both Imberman (2011) and Slungaard Mumma (2020) found no competitive effects 
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on school attendance for all public school students, attendance rates among White and 

Hispanic students in Imberman’s (2011) study increased after charter expansion.  

Slungaard Mumma (2020) discovered significant and negative impacts on grade 

level enrollments at traditional public schools in her examination of charter openings in 

Massachusetts and North Carolina. Relative to schools near proposed sites for charter 

school location, grade levels in traditional public schools near actual charter sites lost 4.7 

students when charter schools started serving the respective grades (Slungaard Mumma, 

2020). This effect represented a 4.7 percent loss of enrollment in a 100-student grade 

(Slungaard Mumma, 2020). Charter school openings in North Carolina also changed the 

racial composition of nearby traditional public schools, decreasing the number of White 

students in a grade by 5.7 percentage points, and increasing the number of Hispanic 

students by 5.3 percentage points. Given that the Hispanic population in North Carolina 

significantly increased during the study’s time period, Slungaard Mumma (2020) argued 

that the growing Hispanic population filled the public school seats left vacant by White 

students who switched school sectors.   

While most studies utilized administrative or secondary data to examine charter 

schools’ impact on traditional public schools, Zimmer and Buddin (2009) also used survey 

data to explore whether traditional public schools feel competitive pressure from charter 

schools. Zimmer and Buddin (2009) administered their survey to principals in all California 

charter schools and a matched sample of traditional public schools—matched based on 

racial and socioeconomic characteristics using propensity score methodology—across 

California. The sample of traditional public schools included schools both near to charter 

schools and those further away. Survey results showed that generally, traditional public 
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schools in California felt little competitive threat from charter schools. Among all 

traditional public schools across California, only 11 percent changed their instructional 

practices due to the presence of a nearby charter school and 21 percent changed any of their 

operational practices (Zimmer & Buddin, 2009). Competitive pressure was more prevalent 

among traditional public schools within the six districts with prominent charter enrollment. 

Twenty-five percent of traditional public schools within these six districts had changed 

their instructional practices in response to the presence of charter schools, and 40 percent 

changed at least one aspect their operational practices (Zimmer & Buddin, 2009). When 

identifying how charter schools had affected their schools, however, between 81-90% of 

principals in the six districts stated charter schools had no effect on their financial security, 

ability to acquire necessary resources, teacher recruitment and retention, and their ability 

to attract and retain students. Nevertheless, 15 percent of principals indicated that charter 

schools had a negative or very negative impact on teacher recruitment and retention 

(Zimmer & Buddin, 2009).  

 

Charter School Effects on Educational Attainment  

The growing literature on the long-term impact of charter schools primarily 

examines their impact on high school completion, college enrollment, college completion, 

and labor market earnings for students attending charter schools. Focusing on charter 

schools in various states, these studies mainly found charter schools to have a positive 

impact on educational attainment.  

As the first to assess the effects of charter high schools on educational outcomes, 

Booker et al. (2011) employed three methodological strategies to address the issue of 
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selection bias in their research. The researchers first controlled for students’ observable 

demographic and academic characteristics prior to high school entry, and then limited their 

analytical sample to students who had attended a charter school in the eighth grade. Finally, 

they exploited the proximity between traditional public high schools and students’ eight 

grade charters to construct instruments for selecting to attend a charter high school (Booker 

et al., 2011, p 379).  

Results from Booker et al.’s (2011) study showed that charter high school 

attendance increased the likelihood of high school completion, and two-year or four-year 

college attendance among students in Florida and Chicago. Florida students who had 

attended a charter middle school and went on to attend a charter high school were 15 

percentage points more likely to receive a standard high school diploma within five years. 

In Chicago, charter high school students were seven percentage points more likely to earn 

a standard high school diploma in five or more years. Charter high school students were 

also 8–10 percentage points more likely to attend a postsecondary institution within five 

years of starting high school than their counterparts in traditional public high schools 

(Booker et al., 2011). Analyses also revealed that charter schools increased the probability 

of graduating from high school, as well as enrolling in a two or four-year postsecondary 

institution (Booker et al., 2011).  

 Subsequent studies found that students attending charter schools are more likely to 

graduate from high school, as well as to enroll in either two-year or four-year tertiary 

institutions (Dobbie & Fryer Jr, 2015; Dobbie & Fryer, 2016; Sass et al., 2016). Differences 

exist, however, in the magnitude of identified effects. Employing similar strategies to 

Booker et al. (2011), Sass and colleagues (2016) found that charter high schools in Florida 
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increased high-school graduation by six percentage points and college attendance by nine 

percentage points. Among students who enrolled in college, those who had attended a 

charter high school were six percentage points more likely to persist for two years (Sass et 

al., 2016).  

In contrast to Booker et al. (2011) and Sass et al. (2016), some researchers 

discovered charter schools have little or no effect on educational outcomes. Though 

estimates from Angrist, Cohodes, Dynarski, Pathak, and Walters (2013) showed charter 

high school attendance in Boston increased immediate college enrollment by six 

percentage points, and enrollment within two years by as much as 13 percentage point, 

these findings were statistically insignificant. Additionally, attending a charter high school 

had no impact on high school graduation rates.  Studying the impact of charter schools in 

Texas, Dobbie and Fryer (2016) found charter school attendance to only increase high 

school graduation rates by 1.2 percentage points, and two-year and four-year college 

enrollment by 1.5 and 0.3 percentage points respectively (Dobbie & Fryer, 2016). Despite 

these small effect sizes, the researchers discovered the impact of charter schools varied 

based on charter school type. No-Excuses charter schools—schools with stricter 

disciplinary codes, extended school days and years, higher behavioral requirements, and 

uniform requirements—increased two- and four-year college enrollment by 1.2 and 2.8 

percentage points respectively (Dobbie & Fryer, 2016). No-Excuses charter schools also 

had a greater effect on outcomes for African American and Hispanic students (Dobbie & 

Fryer, 2016). Regular charter schools, however, increased two-year college attendance by 

1.6 percentage points, but decreased enrollment in four-year institutions by 1.3 percentage 

points (Dobbie & Fryer, 2016). The finding suggested that charter schools in Texas might 
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be channeling students into two-year colleges as opposed to four-year institutions (Dobbie 

& Fryer, 2016).   

 The literature on the impact of charter school attendance on labor market outcomes 

is mixed. While some researchers found that attending charter schools increased earnings 

for the overall sample by $2,318, and by about $3,029 for individuals who attended college 

(Sass et al., 2016), estimates from other studies showed these schools had the opposite 

impact (Dobbie & Fryer, 2016). Instead of positively impacting earnings, regular charter 

schools decreased earnings by $443.56, and No-Excuses charter schools had no statistically 

significant effect on this outcome (Dobbie & Fryer, 2016).   

 

Contributions of Present Study 

As evident in the above review, the literatures on the competitive effect of charter 

schools on traditional public schools and charter school effects on educational attainment 

are mixed. While some researchers find small positive or negative competitive effects, 

others find charter schools to have no impact on traditional public school outcomes. 

Similarly, though charter schools are found to mainly improve high school graduation rates 

and college enrollment, some researchers find no impacts, and differences exist in the 

magnitude of the identified effects. Studies on competitive effects, however, remain 

focused on fiscal and short-term impacts. Further research is therefore needed as the charter 

sector continues to grow, and particularly because the context and implementation of 

charter school policies varies from state to state. In this study, I examine whether charter 

sector expansion has an impact on average district college readiness and college-going 

intentions. I implement a difference-in-differences model leveraging a change in charter 
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school policy in North Carolina that increased the number of charter schools that can 

operate in the state. By examining effects at the district level, I not only account for changes 

in student composition across sectors, but also the competitive pressures experienced at the 

school and district levels. Through this research, I extend the literatures on the charter 

competitive effects and charter effect on educational attainment.  

 

Methodology 

Data  

This study used restricted administrative data from the North Carolina Department 

of Public Instruction (NCDPI), made available through the North Carolina Education 

Research Data Center (NCERDC). Since the mid-1990s, the NCDPI has collected data on 

every school district, school, teacher, and student in the North Carolina public school 

system (North Carolina Education Research Data Center, 2013). School and district data 

include demographic composition, average tests scores, dropout and graduation rates, 

district finances, and incidences of violence. Data on teachers contain information on 

attendance rates, certification and licensure, experience, and salary. The data maintained 

on students include their demographic characteristics, school attendance, disciplinary 

incidents, academic performance, and graduation intentions. Through a special partnership 

with the NCDPI—formed in 2000—the NCERDC stores and manages these administrative 

data, pooling them with data from the US Department of Education and Census Bureau to 

create rich longitudinal datasets. These datasets allow researchers to follow students over 
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time and to link students to teachers, schools, and districts in North Carolina. For this study, 

I specifically utilized data on students and schools, requested from the NCERDC.13  

In addition to the NCDPI data, I also used US Census data and publicly available 

data from the North Carolina Department of Public Instruction to identify school district 

characteristics. I obtained US Census Bureau American Community Survey (ACS) five-

year population estimates from the Integrated Public Use Microdata Series (IPUMS) 

National Historical Geographic Information System (NHGIS). These five-year estimates 

included population socioeconomic characteristics for each school district in North 

Carolina for the 2009–2013 and 2014–2017 periods. Data from the North Carolina 

Department of Public Instruction’s website included statistics on district annual per-pupil 

expenditure, cohort four-year graduation rates, the start date of every charter high school 

in the state, and student public school enrollment.  

 

Sample  

My study sample included all 115 school districts in North Carolina between the 

2009/2010 to 2016/2017 academic years. This gave 920 observations across the eight-year 

period, providing four years of pre-treatment data and four years post-treatment.  

 

 
13 Due to the sensitive nature of NCDPI data, the NCERDC can only release the data to institutions of higher 
education, non-profit research institutions, or government agencies located within the United States. 
Researchers requesting NCERDC data must either be primarily affiliated with an eligible institution or 
enrolled as a doctoral student at an eligible institution. All researchers who require access to the NCERDC 
must obtain their institution's IRB approval of their proposed project. The NCERDC requires researchers to 
submit a data use agreement, confidentiality agreements for all researchers involved in the proposed project, 
a data request form explaining why each requested dataset is relevant for the research project, a data security 
plan meeting NCERDC standards, and a data destruction agreement. Researchers must also agree to send all 
manuscripts to the NCDPI and the data center prior to submitting them for publication. 
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Measures  

My outcomes of interest were average district college readiness and college 

intentions.  

College Readiness 

I measured college readiness using American College Testing Program (ACT) 

scores, Scholastic Aptitude Test (SAT) scores, and high school graduation rate. All three 

measures are commonly used as indicators of college readiness (Klasik & Strayhorn, 

2018). In December 2011, the North Carolina State Department of Education designated 

the ACT the new measure for college readiness for high school students in the state. Since 

spring 2012, all eleventh graders in North Carolina have been required to take the ACT 

exam. This policy provides concern for my analytical strategy because the composition of 

students taking the ACT would have changed during the pre-treatment period (2010–2013). 

However, all my analyses for this outcome use data from 2012–2017, and only include 

students who have been mandated to take the ACT exam. As a sensitivity check, I also ran 

my analyses excluding data from 2012. 

The ACT consists of four multiple-choice tests—English, Math, Reading, and 

Science—and an optional writing test. The tests are designed to measure skills students 

should have acquired during their secondary school education that are important for 

success in post-secondary education (ACT, n.d.). Scores for each multiple-choice test 

ranges from 1–36, and students receive a composite score that reflects the average of their 

four test scores. For analytical purposes, I standardized individual ACT composite scores 

to have a mean of zero and standard deviation of one using the mean and standard deviation 

of the analytical sample. Using the student-level standardized ACT scores for eleventh 



116 
 

grade students, I constructed the annual average standardized ACT score for each school 

district.  

The SAT is a national college administration test used by many post-secondary 

institutions to gauge students’ aptitude and readiness for college success (The Princeton 

Review, n.d.). Prior to 2015, the SAT exam comprised three sections—Critical Reading, 

Writing and Essay, and Mathematics—with a score range of 600–2400. The present SAT 

exam comprises two core sections—Math and Evidence-Based Reading and Writing—and 

an optional Essay section. The highest possible score is 1600, with Essay scores being 

reported separately for persons who choose to complete this component. In North Carolina, 

between 44%–63% of all grades 12 and 13 public school students took the SAT exam 

yearly. Appendix Table A2 provides further details on the percent of students completing 

the SAT exams in North Carolina. For analysis, I standardized student-level SAT 

composite scores to have a mean of zero and standard deviation of one using the mean and 

the standard deviation of the analytical sample from 2010–2014 or 2015–2017. I then 

aggregated the student standardized SAT scores to create a measure of average district 

annual standardized SAT score for public-school SAT test takers. 

For district graduation rate, I examined the four-year graduation rate for each school 

district. The four-year cohort graduation rate reflects the percentage of students graduating 

from high school within four years or less of the first year they entered high school. The 

four-year graduation rate excludes students who are awarded a recognized equivalent of a 

diploma such as a general equivalency diploma, certificate of completion, certificate of 

attendance, or similar lesser credential (North Carolina Department of Public Instruction, 

2018).  
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College Intentions 

To determine college-going intention, I used information on students’ post 

gradation plans in the student survey portion of the North Carolina Graduate Data 

Verification System.14 This annual survey requires students to provide information on their 

post-graduate intentions and all high school students in North Carolina complete the survey 

during the spring of their senior year. Students indicate whether they plan to attend an in-

state or out-of-state public four-year university, private four-year university, community 

college, technical college, private junior college, nursing trade or business school, enroll 

in the military, seek employment, or engage in other actives. Using this information, I 

created three indicator variables of students’ college going intentions. I coded students who 

indicated they were going to attend public senior institutions and private senior institutions 

in North Carolina or out-of-state as intending to go to four-year college institutions. 

Students who intended to go to in-state or out-of-state community and technical colleges, 

or private junior colleges were coded as intending to go to a community college. Finally, I 

created an indicator variable equal to one if students intended to attend any community 

college or four-year institution. I then calculated the proportion of students in each district 

that had one of these three higher education intentions.   

Independent Variables 

All analytical models controlled for average student characteristics within each 

district that are potentially correlated to the outcomes of interest. Prior research highlights 

that different factors related to a students’ socioeconomic status influence their academic 

 
14 The Graduate Data Verification System (GDVS) compiles information as required by or used in Federal 
and State policies, Career Technical Education, and the North Carolina School Statistical Profile.  
http://www.ncpublicschools.org/src/guide/indicators/?&print=true. These data are maintained by the NCDPI 
and made available through the NCERDC   
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achievement and college attendance decisions. Ethnic minorities and low-income students 

have lower educational outcomes compared to their White and higher-income counterparts. 

Additionally, for many low-income and minority students, the decision on whether and 

when to attend college is influenced by college cost (Bailey & Dynarski, 2011), the college-

going history and knowledge of their families, and the support systems of their schools to 

assist in the college application process (Roderick et al., 2011). Each model therefore 

controlled for students’ demographic and socioeconomic characteristics in each district. 

Demographic characteristics included sex and ethnicity. Sex measured the proportion of 

students who were male or female, while race measured the proportion of students who 

were non-Hispanic White, non- Hispanic Black, Hispanic, Asian, or another race. I also 

controlled for of the proportion of students in each district who were economically 

disadvantaged.  

Students with strong academic abilities may be more likely to perform well in 

standardized tests, as well as to decide to attend postsecondary institutions. To control for 

the average student educational characteristics in each district, I included measures for the 

proportion of students who were limited in their English language proficiency, had a 

disability, or were academically gifted. I also included the average standardized eighth 

grade Math and Reading scores for the eleventh and twelfth grade students, as well as for 

students who wrote the SAT each year in the study sample.15 Further, I controlled for the 

proportion of high students attending schools in rural, town, suburban, and urban areas.  

To determine the average student characteristics in each district, I used student-

level data, which I aggregated to the district level. Specifically, I used information for 

 
15 Raw Math and Reading scores are standardized within each year to have a mean of zero and a standard 
deviation of one. 
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students relevant to my outcomes of interest in each year. This assured that my analytical 

models controlled for the characteristics of students who were likely related to the 

outcomes of interest in a given year, and not the characteristics of all high school students 

in each district. Because North Carolina mandates all eleventh-grade public high school 

students to write the ACT exam, my model examining impacts on ACT scores controlled 

for the average characteristics of all eleventh grade students in each district in a given year. 

Similarly, North Carolina administers the graduate intentions survey to twelfth grade 

students, and the state mainly calculates graduation rate for grades 12 and 13. My analytical 

models that included college intention and high school graduation rate as outcomes of 

interest, therefore, controlled for the average characteristics of twelfth grade public high 

school students. The model examining the effect of charter expansion on average district 

SAT score controlled for the characteristics of all public high school students who wrote 

the SAT exam each year in each district.16 I excluded students attending federally 

administered schools or institutions not under the jurisdiction of the North Carolina 

Department of Public Institution, as well as students in juvenile detention centers.  

In addition to district student characteristics, I included continuous measures of the 

percent of district teachers with a graduate degree, district annual total per-pupil 

expenditure, district median household income, the percent of the district population with 

a bachelor’s degree or higher, district poverty rate, and district unemployment rate.17   

 
16 My measure of eighth grade Math and Reading scores were the average scores eleventh grade students 
received in the eighth grade. Because the NCERDC data allows researchers to track students over time, I am 
able to determine the Math and Reading scores of eleventh grade students from the eighth grade. 
17 I used ACS 5-year population estimates to identify district population characteristics. These data files 
provide a five-year average of population characteristics for all US geographies. Though these data are 
limited because they provide period average data rather than data for singles years, they are more precise 
than the ACS one-year estimates, and unlike the 1-year estimates are not limited by population thresholds—
allowing for estimates for all school districts in North Carolina.  
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Analytical Strategy 

To examine the spillover/ competitive effects of charter school on college readiness 

and intentions, I exploited the 2011 change in North Carolina charter school law. Initially, 

North Carolina laws allowed up to 100 charter schools to operate in the state. In 2011, new 

legislation removed this 100-school cap leading to a significant increase in the number of 

charter schools and, by extension, the number of charter students in North Carolina. 

Though the policy allowed for the establishment of charter schools across the state, some 

school districts did not experience an increase in their charter high school sector after the 

policy change. Map 1 shows the school districts across North Carolina and highlights the 

districts that experienced an increase in their charter school sector after the change in 

charter school legislation.  

 
Map 1. School Districts in North Carolina by Charter Expansion Status 

 
Notes: Author’s analysis using data from the North Carolina Department of Public Instruction and the 
US Census Bureau TIGER/Line Shapefiles. Shapefiles obtained from the IPUMS National Historical 
Geographic Information System. Map shows the school districts (Local Education Agencies) in North 
Carolina that experienced and did not experience an expansion in their charter school sector after the 
removal of the 100-school cap in 2011. 
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I leveraged the change in charter policy to employ a difference-in-differences 

approach. Specifically, I compared the average outcomes of school districts experiencing 

a growth in their charter school sector after the policy change—displayed in pink in Map 

1—to the average outcomes of districts with no expansion in their charter school sector—

displayed in gray in Map 1—before and after the policy change. I examined these 

differences using the following equation:  

𝑌*# =	𝛽$ + 𝛾𝑌𝑒𝑎𝑟 + 𝛿(𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡*#) + 𝜆𝑋*# + 𝜂𝐷𝑐ℎ𝑎𝑟*# + 𝐷𝑖𝑠𝑡𝑟𝑖𝑐𝑡* + 𝑒  (1) 

where Ydt is the outcomes of interest—average district ACT score, SAT score, four-year 

graduation rate, and college-going intentions—for each district d, in time t. Year is a vector 

of indicator variables for each year during the study period, and Treatment is an indicator 

variable equal to one when districts experienced an expansion in their charter school sector 

and zero otherwise. Because the charter application process in North Carolina is typically 

two years, for analytical purposes I classified a district as an expansion district if it 

experienced an increase in the number of charter high schools from 2014 onwards. Xdt is a 

vector of observed average student characteristics in each district including sex, race, 

economically disadvantaged status, English language proficiency, disability status, 

exceptionality status, eight grade Math and Reading scores, and urbanicity of school 

location. District denotes district fixed effects, β0 is the y intercept, and e is the error term.  

One concern when evaluating the impact of charter expansion is the non-random 

expansion and location of charter schools. In the case of North Carolina, while districts do 

not have power to authorize charter schools, charter schools may have preferences on 

where to locate based on factors such as the sociodemographic characteristics of 

communities, funding levels, and student performance. Examining the pre-policy 
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characteristics of all districts with charter high schools during the study period (2010–

2017) to those that did not have any charter high schools, I found statistically significant 

differences for some district characteristics. I present these results in Appendix Table A3. 

Districts with charter schools had a lower proportion of White and economically 

disadvantaged high school students, and students living in town areas compared to districts 

without a charter high school. Conversely, charter districts had higher proportion of Black 

high school students and more students residing in urban areas. Charter districts also had a 

lower proportion of residents living in poverty (18.3% vs 20.7%), higher average median 

household income, and a higher percent of the population over 25 with a college degree 

(22.1% vs 18.9%) compared to non-charter districts. While districts with charter schools 

also had a larger average high school student population, their average total per-pupil 

expenditure ($8823) was lower than districts without charter schools ($9453). Despite 

these differences in population characteristics, I found no statistically significant difference 

in the average academic achievement of students between districts with charter schools and 

districts without charter schools, or the percent of teachers with a master’s degree. To help 

control for the nonrandom location of charter schools and the differences in characteristics 

between districts with and without charter schools, I included Dchar, a vector of districts 

characteristics including annual total per-pupil expenditure, the percent of teachers with a 

master’s degree, median household income, the percent of the residents with a college 

degree or higher, poverty rate, and unemployment rate.  
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Results 

Descriptive Statistics  

Table 2 provides summary statistics on average district characteristics for the study 

sample prior to the policy change by expansion status. Prior to the change in charter 

legislation, eleventh grade students in expansion and non-expansion districts were more 

likely to be White and to live in rural areas. Expansion districts, however, had a higher 

proportion of minority students compared to non-expansion districts. While 30% of 

students in expansion districts were Black and 9.1% were Hispanic, in non-expansion 

districts 24.3% and 8.5% of students were Black and Hispanics respectively. Expansion 

districts also had a slightly higher proportion of students who were academically gifted 

(18.4% vs 16.1%) or had limited English language proficiency (1.9% vs 1.4%). 

Conversely, non-expansion districts had a statistically significantly higher proportion of 

students who were economically disadvantaged (49.2%) compared to expansion districts 

(43%). Significant differences were also evident in the urbanicity of school location. A 

substantial proportion of students in non-expansion districts attended schools in rural 

(62.8%) and town areas (21.3%), whereas most students in expansion districts attended 

rural (52.4%) or urban (25.1%) schools. Further, total average per-pupil expenditure in 

expansion districts was lower than in non-expansion districts ($8553 vs $9366). This 

difference in per-pupil expenditure was statistically significant.   

The fourth and fifth column of Table 2 presents the average student characteristics 

of twelfth grade students in non-expansion and expansion districts. Twelfth grade students 

in both groups were more likely to be female, White, and to live in rural areas. Twelfth 

grade students in non-expansion districts, however, were significantly more likely to be 
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economically disadvantaged (46.1%) compared to students in expansion districts (40.4%). 

Significant differences were also observed for the proportion of students with disabilities 

and the geographical location of students. While 10.4% of students in non-expansion 

districts had a disability, 9.2% of students in expansion districts had a disability. In non-

expansion districts 22.7% of students attended schools in towns, and only 6.6% were in 

urban areas. Conversely, 7.9% of students in expansion districts attended schools in towns 

and 24.8% in urban areas.  

As with the distribution of eleventh and twelfth grade students, students who had 

written the SAT were more likely to be female, White, and to attend schools in rural areas. 

Slightly more than a quarter (26.9%) were academically gifted, while only 2.5% had a 

disability. I observed similar trends in expansion districts. Expansion districts, however, 

had a statistically significant higher proportion of Asian (2.5% versus 1.7%) and urban 

students (25% vs 6.7%) than non-expansion districts, but a lower proportion of 

economically disadvantaged students (30.2% vs 36.3%). I present these statistics in 

columns seven through nine in Table 3. 

 
  



125 
 

Table 2. Summary Statistics Prior to Policy Change by Expansion Status 
 Grade 11 Students Grade 12 Students 
 Mean   Diff Mean  Diff 
 Non-

Expansion Expansion  Non-
Expansion  Expansion   

Male 0.498 0.495 0.003 0.496 0.488 0.007 
Race       

White 0.612 0.552 0.060 0.611 0.550 0.061 
Black 0.243 0.296 -0.053 0.267 0.325 -0.058 
Hispanic 0.085 0.091 -0.006 0.069 0.072 -0.003 
Asian 0.013 0.021 -0.008* 0.013 0.020 -0.007** 
Other race 0.048 0.040 0.007 0.041 0.033 0.007 

Student with disability 0.088 0.078 0.011 0.104 0.092 0.012** 
Academically Gifted 0.161 0.184 -0.022 0.157 0.173 -0.016 
Limited English Proficiency 0.014 0.019 -0.005 0.016 0.019 -0.002 
Economically 
Disadvantaged 0.492 0.430 0.061* 0.461 0.404 0.057** 

8th grade Math score 0.173 0.160 0.013 0.121 0.135 -0.014 
8th grade Reading score 0.185 0.196 -0.011 0.118 0.137 -0.019 
Charter school students  0.013 0.013 -0.000 0.011 0.009 0.002 
Rural  0.628 0.524 0.104 0.629 0.559 0.069 
Town 0.213 0.083 0.130* 0.227 0.079 0.148** 
Suburban 0.095 0.142 -0.047 0.078 0.114 -0.036 
Urban  0.064 0.251 -0.19*** 0.066 0.248 -0.18*** 
Percent of teachers with 
master’s degree 27.015 27.697 -0.681 25.971 26.760 -0.789 

Total per-pupil expenditure 9366.41 8553.28 813.1** 9361.72 8508.03 853.7*** 
Median household income 40296.05 46723.13 -6427.1*** 40296 46723.13 -6427.1*** 
Percent with college or 
higher 0.190 0.257 -0.07*** 0.190 0.257 -0.07*** 

Percent in poverty 0.203 0.177 0.026* 0.203 0.177 0.026*** 
Percent unemployed 0.071 0.068 0.003 0.071 0.068 0.003 
Standardized ACT score -0.107 -0.071 -0.036    
Graduation rate    79.81 78.27 1.54 
Any college intention    0.806 0.830 -0.023** 
Four-year college intention    0.392 0.449 -0.06*** 
Community college 
intention    0.414 0.380 0.0335*

* 
N 600 90  800 120  

Notes: Author’s calculations based on administrative data from the North Carolina Department of Public 
Instruction, obtained through the North Carolina Education Research Data Center, as well as data from 
the American Community Survey. Table presents summary statistics of the average student 
characteristics in districts. The characteristics of grade 11 students were used in models examining 
charter impact on ACT scores, and the characteristics of grade 12 students were used for both college 
intentions and graduation rates. Eighth grade Math and reading scores, as well as ACT scores are 
standardized. Stars represent statistically significant differences in means between expansion and non-
expansion districts at the 5% level. * p < 0.05, ** p < 0.01, *** p < 0.001 
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Table 3. Summary Statistics for Sample of SAT Takers Prior to Policy Change by 
Expansion Status 

 Public School SAT Test Takers 
 Mean Diff. 
 Non-

Expansion  Expansion   

Male 0.434 0.438 -0.003 
Race    

White 0.635 0.600 0.036 
Black 0.258 0.296 -0.037 
Hispanic 0.049 0.047 0.002 
Asian 0.017 0.025 -0.008* 
Other race 0.040 0.032 0.008 

Student with disability 0.025 0.025 0.000 
Academically Gifted 0.269 0.279 -0.010 
Limited English Proficiency 0.004 0.006 -0.001 
Economically Disadvantaged 0.363 0.302 0.061** 
8th grade Math score 0.486 0.497 -0.010 
8th grade Reading score 0.460 0.471 -0.010 
Charter school students  0.011 0.010 0.001 
Rural  0.629 0.551 0.079 
Town 0.228 0.085 0.143** 
Suburban 0.075 0.115 -0.039 
Urban  0.067 0.250 -0.182*** 
Percent of teachers with master’s degree 25.971 26.760 -0.789 
Total per-pupil expenditure 9361.70 8508.03 853.68 
Median household income 40296.05 46723.13 -6427.1*** 
Percent with college or higher 0.190 0.257 -0.067*** 
Percent in poverty 0.203 0.177 0.026*** 
Percent unemployed 0.071 0.068 0.003 
Standardized SAT Score -0.206 -0.100 -0.106 
N 800 120  

Notes: Author’s calculations based on administrative data from the North Carolina Department of Public 
Instruction, obtained through the North Carolina Education Research Data Center, as well as data from 
the American Community Survey. Table presents summary statistics of the average student 
characteristics in districts. Public school SAT test takers include all public school students who took the 
SAT test annually. Eighth grade Math and reading scores, as well as SAT scores are standardized. Stars 
represent statistically significant differences in means between expansion and non-expansion districts 
at the 5% level. * p < 0.05, ** p < 0.01, *** p < 0.001 
 
 
Test of Parallel Trends Assumption 

The key identifying assumption of the difference-in-differences design—the 

parallel trend assumption—is that in the absence of the change in charter school policy 

outcomes of interests would have trended similarly in expansion and non-expansion 
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districts. One way to evaluate the plausibility of this assumption is to examine the pre-2014 

trends for the outcomes of interest. Figure 2 presents the trends in average standardized 

ACT and SAT scores, four-year graduation rate, as well as in the proportion of students 

intending to attend any college, a four-year college, or a community college in expansion 

and non-expansion districts. For all outcomes, the pre-policy means for non-expansion 

districts generally trended similar to those of expansion districts, providing support for the 

parallel trend assumption.  

To formally test the parallel trends assumption, I estimated regression models that 

replaced Treatment with a series of interactions between Treatment and indicators for each 

year. I omitted 2013 as the reference year. Specifically, I estimated the following equation:  

𝑌%# =	𝛽$ + ∑𝛿(𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡	 × 𝑌𝑒𝑎𝑟%#) + 𝜆𝑋%# + 𝜂𝐷𝑐ℎ𝑎𝑟%# + 𝐷𝑖𝑠𝑡𝑟𝑖𝑐𝑡% + 𝑒 (2) 

where Treatment x Yeardt represents the interaction between the treatment indicator and the 

year indicators for each year excluding 2013. All other variables are defined the same as 

in equation (1). If outcomes trended similarly between treatment and control groups, I 

expect the coefficients on the pre-policy interactions to be zero, or close to zero, and 

statistically insignificant. As shown in Table 4 and Table 5, the pre-2014 interaction terms 

for ACT score, SAT score, any college intention and four-year college intentions are very 

close to zero and statistically insignificant. Of concern, however, I find that the 2010 

interaction term for four-year cohort graduation rate and the 2011 term for community 

college intention were statistically significant.  

In addition to the event study model, I also conducted an F test of whether the point 

estimates for all pre-2014 interaction terms are jointly different from zero. This test 

revealed that for any college intention and community college intention all pre-2014 terms 

were not jointly equal to zero. The p-value for the four-year graduation rate pre-2014 terms, 
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however, is not statistically significant. Taken together, the results from these checks 

suggest that non-expansion districts serve as a reasonable control group for districts that 

experienced an expansion in their charter sector after the 2011 charter policy change. 

Nevertheless, moving forward I only present the results from models of intentions to attend 

four-year institutions.  
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Figure 2. Trends in Measures of College Readiness and College Intentions 

 
Notes: Author’s analyses based on administrative data from the North Carolina Department of Public 
Instruction, as well as data from the American Community Survey. Figures present the means in 
outcomes of interest over time.. 
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Table 4. Event Study Results on District College Readiness  
 Standardized 

ACT score 
Standardized 
SAT score 

4-Year Cohort 
Graduation Rate 

Year 2010 X Treatment  0.005 -2.320* 
  (0.28) (-2.23) 
Year 2011 X Treatment  0.025 -1.000 
  (1.50) (-1.14) 
Year 2012 X Treatment 0.009 0.010 -0.698 
 (0.58) (0.63) (-0.86) 
Year 2014 X Treatment -0.024 -0.013 0.494 
 (-1.71) (-0.90) (0.73) 
Year 2015 X Treatment -0.012 -0.014 0.054 
 (-0.60) (-0.95) (0.07) 
Year 2016 X Treatment 0.002 -0.015 0.301 
 (0.06) (-0.78) (0.26) 
Year 2017 X Treatment -0.021 -0.006 0.314 
 (-0.92) (-0.24) (0.31) 
Constant -0.633*** -0.544*** 79.43*** 
 (-5.64) (-3.76) (13.64) 
F-statistic for test that all pre-
2014 terms jointly equal 0 

0.34 3.80 5.00 

P-value for F test 0.56 0.284 0.171 
Observations 690 920 920 

Notes: Author’s calculations based on administrative data from the North Carolina Department of Public 
Instruction, obtained through the North Carolina Education Research Data Center, as well as data from 
the American Community Survey. Table displays the coefficient on the interaction of the treatment 
group indicator and each year indicator. The year 2013 is omitted as the base year. All models controlled 
for various district student and population characteristics including student sex, race, disability status, 
gifted status, economically disadvantaged status, English proficiency, standardized eighth grade test 
scores, locality, district per-pupil expenditure, percent of teachers with a master’s degree, median 
household income, percent of population in poverty, percent of population with a bachelor’s degree or 
higher, and percent unemployed. Models also included district and year fixed effects. Robust standard 
errors clustered at district level are presented in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001 
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Table 5. Event Study Results on District College Intentions 
 (1) (2) (3) 
 Any College Four-Year 

College 
Community 

College 
 Estimate 

(SE) 
Estimate 

(SE) 
Estimate 

(SE) 

Year 2010 X Treatment  0.011 
(0.010) 

0.012 
(0.014) 

-0.000 
(0.012) 

Year 2011 X Treatment  -0.009 
(0.010) 

0.017 
(0.011) 

-0.027** 

(0.010) 

Year 2012 X Treatment  0.010 
(0.010) 

0.009 
(0.010) 

0.001 
(0.009) 

Year 2014 X Treatment  -0.005 
(0.012) 

-0.006 
(0.013) 

0.002 
(0.011) 

Year 2015 X Treatment  0.012 
(0.012) 

0.006 
(0.012) 

0.006 
(0.012) 

Year 2016 X Treatment  0.000 
(0.013) 

0.018 
(0.012) 

-0.018 
(0.015) 

Year 2017 X Treatment  0.006 
(0.013) 

0.007 
(0.015) 

-0.001 
(0.014) 

F-statistic for test that all pre-
2013 terms jointly equal 0 8.87 2.88 12.98 

P-value for F test 0.029 0.410 0.0047 
N 920 920 920 

Notes: Author’s calculations based on administrative data from the North Carolina Department of Public 
Instruction, obtained through the North Carolina Education Research Data Center, as well as data from 
the American Community Survey. Table displays the coefficient on the interaction of the treatment 
group indicator and each year indicator. The year 2013 is omitted as the base year. All models controlled 
for various district student and population characteristics including student sex, race, disability status, 
gifted status, economically disadvantaged status, English proficiency, standardized eighth grade test 
scores, locality, district per-pupil expenditure, percent of teachers with a master’s degree, median 
household income, percent of population in poverty, percent of population with a bachelor’s degree or 
higher, and percent unemployed. Models also included district and year fixed effects. Robust standard 
errors clustered at district level are presented in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001 
 

Main Empirical Findings 

I present the analytical results from models examining the effect of charter 

expansion on average ACT scores, SAT scores, and four-year graduation rate in Table 6. I 

find that charter schools had no effect on district average ACT score, SAT score, or four-

year graduation rates. The point estimates for ACT score and SAT score are small, 

negative, and statistically insignificant. The point estimate for graduation rate is positive, 

but also small and insignificant. Table 7 displays the results from estimated effects on four-
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year college going intention. As with measures of college readiness, I find that charter 

schools had no effect on four-year college intentions.  

 

Table 6. DID Estimated Effect on District College Readiness 

 
(1) 

ACT Score 
(2) 

SAT Score 
(3) 

Four-Year 
Graduation Rate 

 Estimate S.E. Estimate S.E. Estimate S.E. 
Charter Expansion -0.008 (0.013) -0.017 (0.014) 1.134 (0.834) 
Student Characteristics       

Female 0.176** (0.085) -0.197*** (0.067) -1.574 (4.028) 
Black -0.377*** (0.106) -0.516*** (0.101) 4.207 (5.745) 
Hispanic -0.203 (0.225) -0.296* (0.179) 16.424** (7.555) 
Asian -0.893 (0.626) -0.119 (0.320) 10.518 (20.825) 
Students of another race 0.042 (0.220) -0.198 (0.184) 1.395 (9.418) 
Student with disabilities -0.281 (0.191) -0.444*** (0.159) -2.900 (7.472) 
Academically Gifted 

Students 0.269*** (0.095) 0.120*** (0.043) -0.844 (3.032) 

Limited English Proficient  -0.050 (0.384) -0.786 (0.515) -3.920 (21.649) 
Economically 

disadvantaged 0.048 (0.053) -0.087** (0.042) -1.119 (2.740) 

8th grade Math score 0.057 (0.044) 0.126*** (0.044) -1.365 (1.717) 
8th grade Reading score 0.418*** (0.055) 0.496*** (0.062) -1.283 (2.411) 
Rural Students 0.041 (0.047) 0.018 (0.034) 2.349 (2.016) 
Town students 0.097* (0.057) 0.012 (0.030) 1.999 (1.732) 
Suburban students 0.142*** (0.031) -0.002 (0.024) 0.936 (1.557) 

Total per-pupil expenditure 0.000*** (0.000) 0.000 (0.000) -0.001*** (0.000) 
Percent teachers with 
master’s 0.001 (0.002) -0.001 (0.001) 0.074 (0.060) 

Median Household Income -0.000** (0.000) 0.000 (0.000) -0.000 (0.000) 
Percent with BSc or higher 0.057 (0.353) 0.374 (0.305) -9.525 (15.208) 
Percent in poverty 0.117 (0.177) 0.200 (0.340) 13.253 (15.076) 
Percent unemployed 0.514 (0.374) -0.108 (0.441) 29.334 (26.155) 
Constant -0.683*** (0.150) -0.446** (0.221) 82.68*** (8.944) 
Observations 690  920  920  
R2 0.380  0.616  0.636  

Notes: Author’s calculations based on administrative data from the North Carolina Department of Public 
Instruction, obtained through the North Carolina Education Research Data Center, as well as data from 
the American Community Survey. Table presents the difference-in-differences estimates of each 
outcome and district-clustered robust standard errors (S.E.) in parentheses. Eighth grade test scores, 
ACT and SAT scores are standardized. * p < 0.05, ** p < 0.01, *** p < 0.001 
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Table 7. DID Estimated Effect on District Average Four-Year College Intentions 

 Four-Year College 
Intention 

 Estimate S.E. 
Charter Expansion 0.006 (0.008) 
Student Characteristics   
Female Students 0.013 (0.061) 

Black 0.191** (0.080) 
Hispanic -0.091 (0.092) 
Asian -0.140 (0.192) 
Students of another race 0.419*** (0.108) 
Student with disabilities -0.300*** (0.093) 
Academically Gifted 0.086* (0.044) 
Limited English Proficient  0.056 (0.220) 
Economically disadvantaged -0.029 (0.029) 
8th grade Math score -0.002 (0.026) 
8th grade Reading score 0.092** (0.036) 
Rural Students -0.015 (0.029) 
Town students 0.015 (0.031) 
Suburban students -0.024 (0.024) 

Total per-pupil expenditure -0.000 (0.000) 
Percent teachers with master’s -0.000 (0.001) 
Median Household Income -0.000 (0.000) 
Percent of population with BSc or higher 0.158 (0.162) 
Percent in poverty -0.170 (0.220) 
Percent unemployed 0.065 (0.222) 
Constant 0.465*** (0.105) 
Observations 920  
R2 0.153  

Notes: Author’s calculations based on administrative data from the North Carolina Department of Public 
Instruction, obtained through the North Carolina Education Research Data Center, as well as data from 
the American Community Survey. Table presents difference-in-differences estimates of four-year 
college going intention and district-clustered robust standard errors (S.E.) in parentheses. Eighth grade 
test scores are standardized. * p < 0.05, ** p < 0.01, *** p < 0.001 
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Differential Treatment Effect Over Time 

The impact of charter schools on traditional public schools can increase over time 

as the number of charter schools increase and more students switch sectors to enroll in 

charter institutions. The increased loss of students may encourage traditional public schools 

to improve their instruction and make greater investments in resources that ensure student 

achievement and educational attainment. Additionally, charter schools can have a greater 

impact on students within a district as their enrollment numbers increase. Charters may 

also improve their educational quality over time and their educational resources in an effort 

to compete with traditional public schools for students, which in turn can also positively 

impact student outcomes. To evaluate the differential effect of charter schools over time, I 

estimated event study models that examined effects relative to the time districts 

experienced charter expansion. Specifically, I estimated the following model:  

𝑌%# =	𝛽$ + 𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡% 	× 	∑ 𝛽&'
()*+
(,$

𝐼(𝑡 − 𝑚% = 𝑦) + 𝜆𝑋%# + 𝜂𝐷𝑐ℎ𝑎𝑟%# + 𝐷𝑖𝑠𝑡𝑟𝑖𝑐𝑡% +

𝑌𝑒𝑎𝑟# + 𝑒%#           (3) 

where Ydt is the outcomes of interest for each district d in year t. Treatments is a binary 

variable equal to one if a district experienced an expansion in their charter sector and zero 

otherwise. As with equation (1), Xdt is a vector of observed average district student 

characteristics, Dchardt is a vector of district characteristics, and Districtd is district fixed 

effects. Yeart represents year fixed effects, and e is the error term. The indicator variables 

I(t − md = y) measures the time t relative to the expansion year m for each district, and zero 

for non-expansion districts. The omitted category, y=0, represents the year prior to charter 

sector expansion for each district that experienced an expansion in their charter sector.  
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I present the results from the event study models in Figure 3. While point estimates 

varied over time for each outcome, results again showed that charter expansion had no 

effect on college readiness and college-going intentions. I provide full regression estimates 

of these models in Appendix Tables A4 and A5.  

 

Figure 3. Estimated Effects on District Outcomes Relative to Year of Expansion 

 
Notes: Author’s analyses based on administrative data from the North Carolina Department of Public 
Instruction, as well as data from the American Community Survey. Figures present coefficient estimates 
from event study models analyzing the effect of charter expansion relative to expansion timing. All 
models controlled for various district student and population characteristics including student sex, race, 
disability status, gifted status, economically disadvantaged status, English proficiency, standardized 
eighth grade test scores, locality, district per-pupil expenditure, percent of teachers with a master’s 
degree, median household income, percent of population in poverty, percent of population with a 
bachelor’s degree or higher, and percent unemployed. Models also included district and year fixed 
effects. 
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Lagged Models 

The expansion of charter sectors could have delayed effects on outcomes of interest, 

especially as the number of charter schools continue to increase over time—creating 

greater competition for traditional public schools. I therefore adjusted the main analytical 

specification using one-year, two-year, and three-year lagged independent variables. I 

provide the results from these models in Tables 8–10. In all three models, point estimates 

are smaller for ACT score and four-year graduation rate, but larger for four-year college 

going intention compared to estimated effects in the main model. As with my main 

analytical model, I find no evidence that charter expansion had an impact on these three 

outcomes. Conversely, the one-year and two-year lagged models revealed that charter 

schools had a small negative impact on average SAT scores. In districts that experienced 

an increase in their charter sector, average SAT scores decreased by 0.039 standard 

deviations compared to non-expansion districts in the one-year lagged model. The two-

year lagged model revealed that expansion districts experienced a 0.035 standard deviation 

decrease in average SAT scores.  
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Table 8. Estimated Effect with One-Year Lagged Independent Variables 
 (1) 

ACT Scores 
(2) 

SAT Score 

(3) 
Four-year 

Graduation Rate 

(4) 
Four-Year 

College Intention 
 Est S.E. Est S.E. Est S.E. Est S.E. 

Charter Expansion -0.005 (0.014) -0.039* (0.016) 0.650 (0.853) 0.007 (0.007) 
Student Characteristics         

Female -0.021 (0.116) -0.022 (0.101) -10.601 (6.313) 0.041 (0.060) 
Black 0.063 (0.121) -0.128 (0.138) 0.761 (6.181) -0.086 (0.105) 
Hispanic -0.134 (0.223) -0.110 (0.194) 16.107* (7.172) -0.238 (0.133) 
Asian -0.445 (0.565) -0.557 (0.450) 6.216 (20.40) -0.333 (0.274) 
Students of another race -0.014 (0.246) -0.043 (0.257) 9.263 (8.940) 0.136 (0.117) 
Student with disabilities -0.110 (0.263) -0.237 (0.341) 3.156 (6.530) 0.032 (0.127) 
Academically Gifted 0.031 (0.105) -0.056 (0.057) 2.869 (2.808) -0.025 (0.039) 
Limited English Proficient  0.011 (0.523) -0.531 (0.787) -31.558 (15.95) 0.334 (0.195) 
Economically 

disadvantaged 0.055 (0.061) -0.054 (0.068) -0.215 (2.088) -0.002 (0.034) 

8th grade Math score -0.079 (0.050) -0.045 (0.054) 0.430 (1.978) -0.060 (0.035) 
8th grade Reading score 0.080 (0.066) 0.157 (0.082) -1.552 (2.334) 0.056 (0.040) 
Rural Students -0.114* (0.050) -0.027 (0.039) 1.272 (1.783) -0.039 (0.036) 
Town students -0.13** (0.050) -0.059 (0.048) 2.526 (1.758) 0.009 (0.037) 
Suburban students -0.16*** (0.040) 0.006 (0.032) 1.238 (1.387) -0.021 (0.032) 

Total per-pupil expenditure 0.000* (0.000) -0.000 (0.000) -0.001 (0.001) -0.000 (0.000) 
Percent teachers with 
master’s 0.003 (0.002) -0.001 (0.002) 0.049 (0.056) 0.001 (0.001) 

Median Household Income -0.000 (0.000) -0.000 (0.000) 0.000 (0.000) -0.000 (0.000) 
Percent of population with 
BSc or higher -0.108 (0.362) 0.255 (0.481) -11.334 (13.80) -0.155 (0.163) 

Percent in poverty 0.090 (0.251) 0.373 (0.415) 6.098 (14.40) -0.048 (0.219) 
Percent unemployed 0.530 (0.351) 0.563 (0.855) 31.400 (21.90) 0.082 (0.233) 
Constant -0.377* (0.170) -0.187 (0.247) 91.4*** (11.36) 0.51*** (0.129) 
Observations 575  805  805  805  
R2 0.060  0.081  0.513  0.073  

Notes: Author’s calculations based on administrative education data from the North Carolina 
Department of Public Instruction, as well as data from the American Community Survey. Table presents 
the difference-in-differences estimates of each outcome using lagged independent variables and district-
clustered robust standard errors (S.E.) in parentheses. Eighth grade test scores, ACT and SAT scores 
are standardized. * p < 0.05, ** p < 0.01, *** p < 0.001 
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Table 9. Estimated Effect with Two-Year Lagged Independent Variables 
 (1) 

ACT Scores 
(2) 

SAT Score 
(3) 

Four-year 
Graduation Rate 

(4) 
Four-Year 

College Intention 
 Est S.E. Est S.E. Est S.E. Est S.E. 

Charter Expansion -0.008 (0.013) -0.035* (0.017) 0.538 (0.710) 0.007 (0.007) 
Student Characteristics         

Female -0.039 (0.154) 0.019 (0.114) -8.163* (4.01) 0.067 (0.058) 
Black 0.244 (0.151) -0.116 (0.135) -11.067 (8.143) -0.029 (0.132) 
Hispanic -0.081 (0.286) -0.385 (0.294) 9.876 (6.691) -0.069 (0.109) 
Asian -0.579 (0.621) 0.284 (0.459) 3.519 (18.57) 0.560* (0.262) 
Students of another race 0.611 (0.327) 0.177 (0.238) 6.692 (11.24) -0.156 (0.150) 
Student with disabilities -0.127 (0.198) 0.617* (0.309) -27.101 (14.13) 0.042 (0.129) 
Academically Gifted 0.007 (0.088) 0.001 (0.067) 0.800 (2.166) 0.001 (0.063) 
Limited English Proficient  0.403 (0.688) -0.294 (0.983) -19.375 (24.06) 0.355 (0.267) 
Economically 

disadvantaged 0.052 (0.067) -0.063 (0.069) -1.628 (2.139) -0.035 (0.041) 

8th grade Math score 0.018 (0.063) -0.060 (0.057) -0.607 (1.938) -0.051 (0.032) 
8th grade Reading score -0.063 (0.075) -0.037 (0.095) -0.853 (2.491) 0.001 (0.038) 
Rural Students -0.031 (0.047) 0.022 (0.041) 1.690 (2.550) -0.033 (0.028) 
Town students -0.048 (0.048) 0.014 (0.049) 3.856 (2.495) -0.025 (0.028) 
Suburban students -0.008 (0.040) 0.044 (0.036) 2.671 (2.323) -0.017 (0.025) 

Total per-pupil expenditure 0.000 (0.000) -0.000 (0.000) -0.001* (0.000) 0.000 (0.000) 
Percent teachers with 
master’s 0.002 (0.002) -0.001 (0.002) 0.113 (0.072) 0.000 (0.002) 

Median Household Income -0.000 (0.000) -0.000 (0.000) 0.000 (0.000) 0.000 (0.000) 
Percent population with BSc 
or higher 0.116 (0.274) 0.062 (0.457) 7.204 (11.95) -0.226 (0.198) 

Percent in poverty -0.457 (0.340) 0.127 (0.342) 2.800 (12.43) -0.074 (0.192) 
Percent unemployed 0.306 (0.410) 0.486 (0.634) 50.966* (22.43) -0.117 (0.324) 
Constant -0.108 (0.239) 0.194 (0.293) 92.3*** (9.416) 0.383* (0.183) 
Observations 460  690  690  690  
R2 0.047  0.075  0.399  0.052  

Notes: Author’s calculations based on administrative education data from the North Carolina 
Department of Public Instruction, as well as data from the American Community Survey. Table presents 
the difference-in-differences estimates of each outcome using lagged independent variables and district-
clustered robust standard errors (S.E.) in parentheses. Eighth grade test scores, ACT and SAT scores 
are standardized. * p < 0.05, ** p < 0.01, *** p < 0.001 
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Table 10. Estimated Effects with Three-Year Lagged Independent Variables 
 (1) 

ACT Scores 
(2) 

SAT Score 
(3) 

Four-year 
Graduation Rate 

(4) 
Four-Year 

College Intention 
 Est S.E. Est S.E. Est S.E. Est S.E. 

Charter Expansion -0.012 (0.023) -0.019 (0.017) -0.217 (0.646) 0.013 (0.008) 
Student Characteristics         

Female 0.107 (0.149) 0.053 (0.123) -3.294 (5.036) -0.152 (0.086) 

Black -
0.76*** (0.193) -0.034 (0.158) 0.765 (6.151) 0.097 (0.150) 

Hispanic 0.017 (0.288) 0.183 (0.314) 12.742 (6.968) 0.190 (0.173) 
Asian 0.861 (0.700) 0.019 (0.369) -6.087 (17.66) 0.626* (0.304) 
Students of another race -0.168 (0.284) 0.291 (0.357) 17.977 (10.47) 0.034 (0.141) 
Student with disabilities 0.414 (0.265) -0.012 (0.370) -8.780 (8.294) 0.070 (0.135) 
Academically Gifted 0.194 (0.105) -0.023 (0.075) 1.136 (2.635) 0.015 (0.049) 
Limited English Proficient  0.118 (0.689) 0.973 (1.022) -11.59 (17.45) -0.272 (0.353) 
Economically 

disadvantaged 0.110 (0.145) -0.231* (0.094) -1.165 (3.511) -0.067 (0.061) 

8th grade Math score -0.051 (0.074) 0.030 (0.072) -1.547 (2.030) -0.026 (0.026) 
8th grade Reading score -0.026 (0.092) 0.014 (0.080) -3.921 (2.944) 0.058 (0.041) 
Rural Students -0.023 (0.052) 0.124* (0.056) -0.830 (1.523) 0.002 (0.017) 
Town students 0.002 (0.048) 0.149** (0.054) -0.176 (1.650) -0.006 (0.018) 
Suburban students 0.016 (0.042) 0.112* (0.051) 0.327 (1.179) 0.000 (0.013) 

Total per-pupil expenditure 0.000* (0.000) 0.000 (0.000) -0.001** (0.000) 0.000 (0.000) 
Percent teachers with master’s -0.000 (0.003) -0.003 (0.003) 0.007 (0.072) -0.001 (0.001) 
Median Household Income 0.000 (0.000) -0.000 (0.000) -0.000* (0.000) 0.000 (0.000) 
Percent with BSc or higher 0.730 (0.392) -0.449 (0.697) 34.83** (10.97) -0.319 (0.246) 
Percent in poverty -0.263 (0.387) 0.185 (0.447) -8.753 (10.87) -0.197 (0.169) 
Percent unemployed 0.873 (0.560) 1.440 (0.786) 23.099 (16.06) -0.627 (0.581) 
Constant -0.610* (0.238) -0.283 (0.332) 97.3*** (8.032) 0.47*** (0.131) 

Observations 345  575  575  575  
R2 0.179  0.063  0.320  0.081  

Notes: Author’s calculations based on administrative education data from the North Carolina 
Department of Public Instruction, as well as data from the American Community Survey. Table presents 
the difference-in-differences estimates of each outcome using lagged independent variables and district-
clustered robust standard errors (S.E.) in parentheses. Eighth grade test scores, ACT and SAT scores 
are standardized. * p < 0.05, ** p < 0.01, *** p < 0.001 
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Sensitivity Analyses 

To assess the robustness of my results, I performed various sensitivity analyses 

employing different model specifications. First, I excluded districts that were late 

expanders, that is, districts that expanded in 2016. Second, I examined whether charter 

effects varied based on dosage effects. Districts with a larger number of charter schools 

and a higher proportion of charter high school students may feel more competitive effects 

from charter schools and adjust their teaching and resources. Third, I excluded years 2012 

and 2013 from my analytical models, which may be considered as transitory period because 

the process to charter schools is a two-year process. Despite point estimates being larger 

than those from the main estimates but in the same direction, results from my first 

sensitivity check—shown in Table 11—again showed that charter schools had no effect on 

district college readiness and intentions. Likewise, results from the models accounting for 

variation in charter share of enrollment and excluding the years 2012 and 2013 also showed 

charter expansion had no effects on district college readiness and intentions.  
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Table 11. Estimated Effects from Sensitivity Analyses 

 ACT 
Score 

SAT 
Score 

Four-year 
Graduation 

Rate 

Four-Year 
College 
Intention 

Panel A: Excluding Late Expanders     
Charter expansion -0.010 -0.022 1.395 0.009 
 (0.015) (0.014) (0.994) (0.009) 
Constant -0.708*** -0.463** 82.445*** 0.455*** 
 (0.150) (0.224) (9.103) (0.106) 
R2 0.380 0.618 0.632 0.153 
Observations 672 896 896 896 
     
Panel B: Interacting Share of Charter School 
Students    

Expansion districts, post expansion 0.320 0.430 11.097 -0.120 
 (0.293) (0.306) (20.769) (0.236) 
Constant -0.668*** -0.422* 84.064*** 0.472*** 
 (0.149) (0.220) (8.573) (0.105) 
R2 0.383 0.618 0.637 0.155 
Observations 690 920 920 920 
     
Panel C: Excluding 2012 & 2013      
Charter expansion -0.001 -0.021 1.306 -0.000 
 (0.012) (0.016) (0.891) (0.009) 
Constant -0.317 -0.496* 85.47*** 0.495*** 
 (0.296) (0.290) (10.682) (0.141) 
R2 0.344 0.630 0.720 0.182 
Observations 575 690 690 690 

Notes: Author’s calculations based on administrative education data from the NCDPI and ACS data. Table 
presents the difference-in-differences estimates of each outcome. The model for ACT score in Panel C only 
excludes 2012, as 2013 serves as the pre-policy year. All models controlled for various district student and 
population characteristics including student sex, race, disability status, gifted status, economically 
disadvantaged status, English proficiency, standardized eighth grade test scores, locality, district per-pupil 
expenditure, percent of teachers with a master’s degree, median household income, percent of population in 
poverty, percent of population with a bachelor’s degree or higher, and percent unemployed. Models also 
included district and year fixed effects. District-clustered robust standard errors (S.E.) in parentheses. * p < 
0.05, ** p < 0.01, *** p < 0.001 
 

 

Discussion 

The US charter school sector has rapidly grown over the past 20 years, now 

accounting for 7.5 percent of all public schools (McFarland et al., 2019). Though they 

operate within the public school system, charter schools are given greater flexibility with 

their curriculum and school structure than traditional public schools. They are also often 
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not required to meet various accountability standards as traditional public schools. Charter 

advocates argue that charter schools provide superior alternatives to failing traditional 

public schools because of their innovative nature and responsiveness to the needs of 

students—particularly those traditionally marginalized in the traditional public school 

system. In addition to believing that charter schools improve the educational outcomes of 

their students, charter supporters claim that these schools can improve the education sector 

through increased competition. Yet charter school critics are increasingly concerned that 

charter schools are negatively affecting traditional public schools because they may be 

draining these schools of resources and high-performing students. In this light, charter 

schools can lead to worse student outcomes if traditional public schools are unable to adjust 

to changes in their financial resources.  

In this study, I examined the spillover/competitive effects of charter schools on 

district college readiness and college intentions. I used rich restricted administrative data 

from the North Carolina Department of Public Instruction—obtained through the 

NCERDC—to evaluate whether charter schools impact average ACT scores, SAT scores, 

four-year graduation rates, and the percent of students intending to go to four-year or two-

year post-secondary institutions in school districts. To identify charter school impact, I 

leveraged a change in the North Carolina charter school law that removed the cap on the 

number of charter schools operating in the state to implement a difference-in-differences 

model. I compared the outcomes in school districts that experienced an increase in the 

number of charter high schools after the policy change to school districts that had no 

expansion in their charter sector before and after the policy change.   
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I find that charter school expansion in North Carolina had no impact on average 

district ACT scores, SAT scores, four-year graduation rates, and the proportion of students 

intending to go to four-year postsecondary institutions. Estimates for ACT and SAT scores 

were both small and negative, but statistically insignificant. While estimates for four-year 

graduation rate and four-year college going intention were positive, they were also small 

and statistically insignificant. My results are similar to some prior research that find charter 

schools have no spillover effects on traditional public schools (Bifulco & Ladd, 2006; 

Slungaard Mumma, 2020; Zimmer & Buddin, 2009).  

The lack of effects on my outcomes of interest could be due to several factors. First, 

traditional public high schools in North Carolina may not yet be facing strong incentives 

to improve their instruction and efficiency in response to charter school competition during 

the post-policy period of my data. This may change as more schools open and charter 

enrollment increases. As shown in Table 1, charter school enrollment in North Carolina 

increased by about 5,500 students from 2017 to 2020. As this trend continues, future 

analyses may identify spillover effects. My results may also be reflective of delayed effects. 

Students who entered high school after the expansion period would have greatest exposure 

to either charter instruction or any change in instructional policies and resources at 

traditional public schools. The first cohort of these students would have written the ACT 

or graduated within three and four years respectively after district charter expansion. For 

districts that expanded after 2014 this period is beyond the timeframe of the data used in 

this study. Additional research is therefore needed in this area as data become available in 

the future. Further, as noted by Slungaard Mumma (2020), results may be reflective of 

multiple effects happening simultaneously. Charter expansion could be positively 
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influencing the productivity and efficiency of school administrators and teachers, while at 

the same time having negative impacts on the resources and peer group composition of 

traditional public schools.  

Yet my findings highlight the need for policy makers to reevaluate the belief that 

expanding charter school sectors would improve the public education system. In general, 

the results from this study do not provide support for the argument that increased 

competition from charter schools will incentivize traditional public schools to improve 

their efficiency and quality. Rather than expecting charter schools to improve the 

operations of traditional public schools through competition, states and school districts 

should implement policies directly aimed at increasing efficiency and efficacy within 

traditional public schools. Further, state leaders can consider providing traditional public 

schools with some of the flexibilities afforded to charter schools that are argued to be 

instrumental in charter schools’ ability to be innovative institutions, while also ensuring 

traditional public schools adhere to their core goals as public institutions. 

 

Limitations  

While this study makes significant contributions to the charter school literature, it 

is not without limitations. First, I utilize data from North Carolina to evaluate the impact 

of charter expansion on my outcomes of interest. Findings are therefore reflective of the 

North Carolina charter sector and not generalizable to other geographical locations—

particularly given the diversity of the charter sector and laws across the US. Second, I use 

eight years of data in my analytical model, providing only four years of data post-policy 

reform. Considering that the charter school sector in North Carolina continues to grow and 
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that students with longer exposure to charter schools and traditional public schools’ 

reforms may have better outcomes, further research is needed as more years of post-policy 

data become available.  Finally, I focus on spillover/competitive effects among high 

schools. While the North Carolina charter high school sector continues to grow post-policy 

reform, the sector remains considerably smaller than the charter elementary and middle 

school sector. 

 

Conclusion 

Debate continues on whether charter schools hurt or improve the US education 

system. While charter school advocates argue that competition from charter schools will 

stimulate improvement in the education system, charter critics note that these schools drain 

traditional public schools of financial and educational resources, as well as top performing 

students. To date the literature on the competitive effects of charter schools has focused on 

impacts on the academic performance and financial well-being of traditional public 

schools. This study, however, provided an examination of the competitive effects of charter 

schools on college readiness and college-going intentions. As a result, this study furthered 

the competitive effect literature by examining outcomes not previously explored. My 

findings suggest that charter high schools in North Carolina do not contribute to improving 

the high-school education system through competition. As support for charter schools 

continue to grow, the results from this study provide needed evidence on the impact charter 

schools have on the education system 
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Appendix  

Map A1. Charter School Location in North Carolina 

 
Notes: Author’s analyses based on publicly available data from the North Carolina Department of Public 
Instruction’s Educational Directory and Demographical Information Exchange (EDDIE) (North 
Carolina Department of Public Instruction, n.d.-a) and the IPUMS National Historical Geographic 
Information System. Map shows the location of all active charter schools in North Carolina in 2017. 
 

 

Map A2. Charter High Schools in North Carolina 

 
Notes: Author’s analyses based on publicly available data from the North Carolina Department of Public 
Instruction’s Educational Directory and Demographical Information Exchange (EDDIE) (North 
Carolina Department of Public Instruction, n.d.-a) and the IPUMS National Historical Geographic 
Information System. Map shows the location of all active charter high schools in North Carolina in 
2019. 
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Table A1. High School Enrollment in Expansion School Districts  

Year Charter 
Enrollment 

Traditional 
Public School 
Enrollment 

Total High 
School 

Enrollment 
2010 3,519 174547 178,066 
2011 3,912 177094 181,006 
2012 4,627 178296 182,923 
2013 5,145 181542 186,687 
2014 6,189 188111 194,300 
2015 6,873 192651 199,524 
2016 9,536 196925 206,461 
2017 11,258 199250 210,508 

Notes: Author’s analyses based on publicly available data obtained from the North Carolina Department 
of Public Instruction at http://apps.schools.nc.gov/ords/f?p=145:1  
 
 
 
Table A2. Annual Percent of Public High School Students in Grades 12 & 13 Taking the 
SAT in North Carolina 

Year 

Percent of NC 
Grade 12 & 13 

Students Taking 
the SAT 

2010 0.63 
2011 0.67 
2012 0.68 
2013 0.62 
2014 0.53 
2015 0.54 
2016 0.49 
2017 0.44 
2018 0.468 

Notes: Data obtained from the North Carolina Department of Public Instruction at 
https://www.dpi.nc.gov/data-reports/school-report-cards/school-report-card-resources-researchers. 
Percent tested is the number of students taking the SAT divided by the final ADM for grades 12-13 + 
Extended Day 12-13. 
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Table A3. Summary Statistics for School Districts with and without Charter Schools by 
2017 Prior to Policy Change (2010–2013) 

 Had No Charter 
School 

Had a Charter 
School Difference 

 Mean Std. 
Dev Mean Std 

Dev.   

Student Demographic Characteristics       
Male 0.510 0.017 0.508 0.011 0.002 (1.31) 
White  0.611 0.241 0.554 0.194 0.057* (2.50) 
Black  0.243 0.230 0.314 0.196 -0.070** (-3.20) 
Hispanic  0.083 0.068 0.083 0.043 0.000 (0.00) 
Asian  0.014 0.021 0.014 0.015 0.000 (0.17) 
Other race 0.049 0.065 0.036 0.024 0.013* (2.39) 
Economically disadvantaged 

students 0.515 0.137 0.484 0.118 0.031* (2.40) 

Limited English proficiency  0.028 0.025 0.028 0.019 -0.000 (-0.00) 
Gifted students  0.141 0.077 0.141 0.058 0.000 (0.01) 
Student with disabilities 0.122 0.025 0.122 0.018 0.000 (0.19) 
Rural  0.615 0.410 0.632 0.314 -0.018 (-0.46) 
Town 0.236 0.369 0.148 0.227 0.087** (2.64) 
Suburban 0.084 0.230 0.079 0.154 0.005 (0.23) 
Urban 0.066 0.213 0.140 0.243 -0.07*** (-3.34) 

Student Academic Achievement       
Standardized 9th Grade English 

Score -0.051 0.255 -0.058 0.172 0.008 (0.33) 

Standardized high school Algebra  -0.012 0.334 -0.022 0.272 0.010 (0.31) 
Standardized 8th grade math score -0.059 0.308 -0.069 0.252 0.010 (0.31) 
Standardized 8th grade reading score -0.057 0.289 -0.056 0.208 -0.002 (-0.05) 

Population Characteristics       
Percent White 0.739 0.183 0.686 0.158 0.053** (3.02) 
Percent racial minority 0.261 0.183 0.314 0.158 -0.052** (-3.02) 
Percent Hispanic 0.071 0.049 0.071 0.032 -0.000 (-0.07) 
Median household income 40,000 7033.4 45,000 8625.5 -5049*** (-6.67) 
Percent with college degree or 

higher 0.189 0.091 0.221 0.101 -0.032*** (-3.40) 

Percent in poverty 0.207 0.057 0.183 0.043 0.024*** (4.62) 
Percent unemployed  0.070 0.016 0.071 0.014 -0.000 (-0.11) 

Education Operational 
Characteristics       

Total per-pupil expenditure 9453.1 1718.9 8823.0 1014.3 630.1*** (4.13) 
Percent of teachers with master’s  26.26 6.52 25.69 5.32 0.50 (1.16) 

Number of high school students 2140 1921.2 7457.2 9659.5 -
5622*** (-13.1) 

Notes: Author’s analyses based on administrative data from the NCDPI and data from the ACS. t statistics in 
parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001 
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Table A4. Event Study Results (With Re-centered Timing) on District College Readiness 
 (1) (2) (3) 

 ACT Score SAT Score 4 Year Graduation 
Rate 

 Estimate S.E. Estimate S.E. Estimate S.E. 
Expansion x Y = 4 0.002 (0.025) -0.006 (0.024) 0.785 (1.196) 
Expansion x Y = 3 0.007 (0.026) -0.011 (0.015) 0.483 (1.088) 
Expansion x Y = 2 -0.012 (0.014) -0.019 (0.015) -0.295 (0.899) 
Expansion x Y = 1 -0.005 (0.011) -0.013 (0.013) 0.588 (0.541) 
Expansion x Y = -1 0.009 (0.015) 0.011 (0.014) -0.173 (0.756) 
Expansion x Y = -2 0.004 (0.021) 0.008 (0.016) -0.950 (0.901) 
Expansion x Y = -3   -0.002 (0.017) -1.690 (1.080) 
Expansion x Y = -4   -0.002 (0.015) -2.308** (1.026) 
Student Characteristics       

Females 0.175** (0.085) -0.197*** (0.067) -1.391 (4.030) 
Black Students -0.378*** (0.106) -0.516*** (0.102) 3.995 (5.770) 
Hispanic Students -0.203 (0.226) -0.295 (0.179) 15.659** (7.591) 
Asian Students -0.885 (0.633) -0.121 (0.324) 9.856 (21.208) 
Students of another race 0.045 (0.221) -0.198 (0.185) 1.436 (9.503) 
Student with disabilities -0.282 (0.192) -0.444*** (0.160) -3.331 (7.526) 
Gifted Students 0.270*** (0.095) 0.119*** (0.044) -1.063 (3.084) 
Limited English Proficient  -0.063 (0.385) -0.788 (0.515) -4.084 (21.770) 
Economically 

disadvantaged 0.050 (0.054) -0.087** (0.042) -1.138 (2.754) 

8th grade Math score 0.058 (0.043) 0.127*** (0.045) -1.135 (1.719) 
8th grade Reading score 0.416*** (0.055) 0.495*** (0.062) -1.386 (2.411) 
Rural Students 0.041 (0.048) 0.017 (0.035) 2.593 (2.060) 
Town students 0.097* (0.057) 0.011 (0.031) 2.254 (1.757) 
Suburban students 0.142*** (0.031) -0.002 (0.024) 1.154 (1.575) 

Total PPE 0.000*** (0.000) 0.000 (0.000) -0.001*** (0.000) 
Masters % 0.001 (0.002) -0.001 (0.001) 0.071 (0.061) 
Median Household Income -0.000** (0.000) 0.000 (0.000) -0.000 (0.000) 
Percent B.Sc. or higher 0.056 (0.354) 0.375 (0.307) -9.405 (15.307) 
Percent in poverty 0.115 (0.178) 0.199 (0.342) 13.740 (15.132) 
Percent unemployed 0.514 (0.375) -0.107 (0.443) 29.533 (26.289) 
Constant -0.682*** (0.151) -0.444** (0.222) 82.83*** (8.987) 
Observations 690  920  920  
R2 0.381  0.617  0.638  

Notes: Author’s calculations based on administrative data from the North Carolina Department of Public 
Instruction, obtained through the North Carolina Education Research Data Center, and ACS data. Table 
displays the coefficient on the interaction of the treatment group indicator and each year indicator. The 
year prior to the expansion year of each district is omitted as the base year. Models included district and 
year fixed effects. Robust standard errors clustered at district level are presented in parentheses.  
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table A5. Event Study Results (With Re-centered Timing) on District College Intentions 
 (1) (2) (3) 

 Any College 4yr institution Community 
College 

 Estimate S.E. Estimate S.E. Estimate S.E. 
Expansion x Y = 4 0.024* (0.013) 0.034*** (0.011) -0.010 (0.015) 
Expansion x Y = 3 0.002 (0.015) 0.029*** (0.011) -0.027* (0.015) 
Expansion x Y = 2 0.014 (0.012) 0.015 (0.010) -0.001 (0.010) 
Expansion x Y = 1 0.010 (0.007) 0.011 (0.010) -0.002 (0.011) 
Expansion x Y = -1 0.003 (0.012) 0.007 (0.009) -0.004 (0.008) 
Expansion x Y = -2 0.004 (0.010) 0.027*** (0.009) -0.023*** (0.008) 
Expansion x Y = -3 0.012 (0.010) 0.017 (0.012) -0.005 (0.013) 
Expansion x Y = -4 0.010 (0.015) 0.024 (0.016) -0.014 (0.016) 
Student Characteristics       

Female Students 0.221*** (0.065) 0.012 (0.061) 0.209*** (0.076) 
Black Students -0.034 (0.074) 0.193** (0.080) -0.228** (0.088) 
Hispanic Students 0.069 (0.088) -0.080 (0.091) 0.149 (0.099) 
Asian Students 0.197 (0.249) -0.133 (0.196) 0.329 (0.287) 
Students of other race 0.251** (0.120) 0.422*** (0.108) -0.171 (0.124) 
Student with disabilities -0.194** (0.095) -0.29*** (0.094) 0.100 (0.114) 
Gifted Students 0.010 (0.039) 0.089** (0.045) -0.079 (0.063) 
Limited English Proficient  -0.911*** (0.235) 0.052 (0.221) -0.963*** (0.246) 
Economically 

disadvantaged -0.043* (0.025) -0.028 (0.030) -0.015 (0.030) 

8th grade Math score -0.031 (0.027) -0.002 (0.027) -0.029 (0.026) 
8th grade Reading score 0.041 (0.039) 0.093** (0.037) -0.051 (0.031) 
Rural  -0.013 (0.028) -0.019 (0.030) 0.006 (0.038) 
Town  0.029 (0.033) 0.012 (0.031) 0.017 (0.038) 
Suburban  0.019 (0.019) -0.026 (0.024) 0.045 (0.034) 

Total PPE 0.000 (0.000) -0.000 (0.000) 0.000 (0.000) 
Masters % -0.001 (0.001) -0.000 (0.001) -0.000 (0.001) 
Median Household Income -0.000 (0.000) -0.000 (0.000) -0.000 (0.000) 
Percent B.Sc. or higher -0.118 (0.157) 0.153 (0.163) -0.271 (0.178) 
Percent in poverty -0.218 (0.253) -0.179 (0.221) -0.040 (0.150) 
Percent unemployed -0.288 (0.227) 0.061 (0.223) -0.350 (0.261) 
Constant 0.879*** (0.115) 0.465*** (0.105) 0.414*** (0.126) 
Observations 920  920  920  
R2 0.184  0.160  0.135  

Notes: Author’s calculations based on administrative data from the North Carolina Department of Public 
Instruction, obtained through the North Carolina Education Research Data Center, and ACS data. Table 
displays the coefficient on the interaction of the treatment group indicator and each year indicator. The 
year prior to the expansion year of each district is omitted as the base year. Models included district and 
year fixed effects. Robust standard errors clustered at district level are presented in parentheses.  
* p < 0.10, ** p < 0.05, *** p < 0.01 
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CHAPTER 4: INCREASING CHOICE OR LIMITING OPPORTUNITY? A 

SOCIO-SPATIAL ANALYSIS OF CHARTER SCHOOL LOCATION IN NORTH 

CAROLINA 

Over the past 30 years, charter schools have steadily occupied an increasing share 

of the United States (US) public school system. In 2001, charter schools only accounted 

for 2.1% of all US public schools; by 2019, however, 7.5% of all public schools in the US 

were charter schools (US Department of Education National Center for Education 

Statistics, 2020). Active charter schools in the 2018–2019 academic year enrolled 3.3 

million students, making up seven percent of all US public school students (US Department 

of Education National Center for Education Statistics, 2020). While their national share of 

public school students remains small, charter school enrollment in some states account for 

over ten percent of student enrollment—with Washington D.C. and Arizona having the 

highest enrollment rates at 45% and 18% respectively (US Department of Education 

National Center for Education Statistics, 2020). 

Though publicly funded educational institutions, charter schools are not under the 

jurisdiction of local education agencies. Rather, charter schools operate under a legislative 

contract with the state or district within which they operate. Charter schools are exempt 

from certain state or local regulations imposed on traditional public schools, but are 

required to uphold certain accountability standards outlined in their contracts (McFarland 

et al., 2019). The high degree of autonomy afforded to charter schools provides them with 

the flexibility to structure their curriculum and school environment as deemed appropriate 

to encourage student learning. Proponents of charter schools believe this flexibility 

afforded to charter schools can help improve the education system through competition 
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and the diversification of educational programs because traditional public schools will be 

incentivized to be more resourceful and effective as they compete with charter schools for 

students and funding (Hoxby, 2003).  

Charter school critics continue to argue that charter schools negatively impact the 

public education system. Charter opponents note that charter schools drain traditional 

public schools of resources and high performing students, which can harm the educational 

prospects of students remaining in the traditional public school system. Opponents also 

highlight that charter schools contribute to increased racial and economic segregation 

(Bifulco & Ladd, 2007). Further, critics note that the uncertainty in the empirical literature 

on the effect of charter schools on charter students’ educational outcomes provide evidence 

that charter schools are not superior to traditional public schools. 

On the other hand, in addition to arguing that charter schools create an innovative 

education system, charter school advocates contend that these schools increase equity in 

the public school system. Advocates often promote school choice as a new civil right 

because it allows disadvantaged students to have educational options—a privilege 

previously only available to students from higher income backgrounds (Lubienski, 

Gulosino, & Weitzel, 2009). These advocates believe charter schools offer disadvantaged 

students better learning environments compared to the failing under-resourced traditional 

public schools in which these students are often concentrated. Minority parents also 

welcome charter schools because these schools provide the opportunity to leave traditional 

public schools that they believe never fully included or attended to the needs of their 

children (Pedroni, 2007, as cited in Lipman, 2011, p. 122).  
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Yet for students to exercise their right to choose schools and promote competition 

within the education system, they must have viable access to alternatives to their local 

traditional public schools. Research show that school location influences educational 

choice, especially among disadvantaged populations (C. Bell, 2009; C. A. Bell, 2007; 

Teske, Fitzpatrick, & O'Brien, 2009). Therefore, if charter schools are to increase choice 

and access to non-traditional public schools for disadvantaged students, these schools must 

be in near where disadvantaged students reside. The literature on charter location, however, 

reveals that charter schools often do not locate in the most socioeconomically 

disadvantaged communities (LaFleur, 2016) or in communities with the highest share of 

Black or minority populations (Saultz & Yaluma, 2017). Rather, charter schools often 

select to locate in communities with higher social status that are near to areas with the 

lowest socioeconomic status (Henig & MacDonald, 2002; LaFleur, 2016; Lubienski et al., 

2009; Saultz & Yaluma, 2017). These findings highlight that charter schools not only may 

be providing increased opportunities to advantaged students, but also contributing to 

increased racial and economic education segregation. Nevertheless, the literature on charter 

location remains sparse, with researchers conducting analyses in a few geographical areas.  

In this study, I contribute to the literature on charter location by examining whether 

charter high schools in North Carolina create increased educational opportunities for 

disadvantaged high school students by locating in communities with the lowest 

socioeconomic status—communities with low educational attainment, as well as high 

unemployment rates, poverty rates, numbers of single parent families, and proportions of 

Blacks and Hispanic populations. For high school students from disadvantaged 

communities, having access to alternative educational opportunities can help increase 
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educational attainment. North Carolina presents as a good case study for this research for 

several reasons. First, the charter school enrollment rate in North Carolina, 7%, matches 

the national rate. Second, the charter school sector in North Carolina was specifically 

established to expand the educational choices and improve learning opportunities for 

students—particularly those who are academically gifted or at risk of academic failure 

(North Carolina General Assembly, 1996). Additionally, in granting approval to charter 

school boards, the charter legislation states that the State Board of Education should give 

preference to applications that would provide comprehensive learning experienced to 

students at risk of academic failure. Third, the charter school law in North Carolina initially 

allowed up to 100 charter schools to operate in the state. In 2011, however, a legislative 

change removed this 100-school cap, resulting in an increase in the number of charter 

schools operating in North Carolina. A subsequent policy change in 2013 also removed a 

previous mandate mandating charter schools’ student population to be reflective of the 

racial characteristics of the local school district in which they were located. By focusing 

my analyses on North Carolina, I am therefore able to evaluate the effect these policy 

changes have had on the educational opportunities of disadvantaged students.  

Using data from the North Carolina Department of Public Instruction, the National 

Center for Education Statistics (NCES), and the American Community Survey (ACS), I 

perform descriptive and spatial analyses to identify the location of charter high schools in 

North Carolina relative to the socioeconomic conditions and racial composition of their 

surrounding neighborhoods. In addition to looking at the locational patterns of all charter 

high schools, I examine the location of high-performing charter high schools, as well as 
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compare the locational patterns of charter high schools that opened before and after the 

2011 charter school policy change.  

I find that charter high schools in North Carolina mainly located in neighborhoods 

with high socioeconomic status—communities with higher educated residents, and low 

rates of unemployment, poverty, single parent households, and racial minority 

populations—and with larger proportions of non-Hispanic White residents. I also find that 

most high performing charter high schools located in neighborhoods with high 

socioeconomic status. Additionally, I show that charter high schools established after the 

expansion of the North Carolina charter sector were more likely to locate in neighborhoods 

with low-socioeconomic status and high Black or minority populations compared to charter 

high schools opened before the sector expansion. These results reveal that charter high 

schools in North Carolina—particularly those established before the charter sector 

expansion—make similar decisions to charter schools in other states by locating in 

neighborhoods that are more affluent. My results also indicate that charter high schools in 

North Carolina may be providing increased educational opportunities to disadvantaged 

high school students as charter schools established after the state’s charter sector expansion 

are more likely to locate in low socioeconomic neighborhoods.  

I advance the literature on charter school location by providing analyses for North 

Carolina where charter locations is understudied. One prior study (unpublished thesis) 

examined the location of charter schools in North Carolina (Monger, 2012). Monger’s 

(2012) study, however, focused on whether the racial composition of charter schools was 

reflective of the racial composition of their surrounding communities. He also employed a 

probit model to assess the community demographic characteristics that best predicted a 
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charter location in the state. In contrast to Monger (2012), I examine the socioeconomic 

and racial characteristics of the neighborhoods in which charter high schools are located. 

My use of GIS analyses allows me to identify the exact location of charter high schools in 

North Carolina and evaluate whether these schools located directly in or near to the most 

socioeconomically disadvantaged neighborhoods. Further, while Monger (2012) used data 

from 2011 in his analyses, I use data on all active charter schools in the 2018–2019 

academic year presenting findings for charter schools established between the years 2011 

through 2019, the period after expansion of the North Carolina charter sector. Gaining more 

knowledge on where charter schools choose to locate can help inform future polices that 

seek to ensure these schools provide increased educational choice and access to 

disadvantaged groups rather than perpetuate existing inequalities. With steady expansion 

of the charter school sector in the United States and their promotion as alternatives to the 

failing public schools, determining whether charter school provide increased opportunities 

to low-income and minority students, or their more advantaged peers remains important. 

 

Review of Prior Literature 

Geography and Education 

Research on school location highlight that location is an important factor for 

families when choosing schools for their children or participating in school choice. Using 

data from interviews to study school choice, charter schools, and household preferences, 

Kleitz, Weiher, Tedin, and Matland (2000) found that in addition to education quality and 

class size, school location was an important concern for most charter school parents. While 

parents of all income groups noted school location as a concern when choosing schools for 
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their children, low-income, Hispanic, and Black parents were more likely to place 

importance on school location compared to high income and White parents (Kleitz et al., 

2000). The researchers found that those most likely to indicate location was an important 

factor in their choice decisions were least likely to have the resources to support daily 

transportation to far way schools (Kleitz et al., 2000). In Minneapolis, Glazerman (1998) 

discovered that parents were more likely to select schools based on their proximity to home 

and their racial composition, rather than on their performance.  

While some parents are willing to transport children long distances to high quality 

schools, many parents—particularly low-income parents—face financial and logistic 

barriers that makes it difficult to send children to schools far from their homes (Andre-

Bechely, 2007; C. Bell, 2009; Glazerman, 1998; Kleitz et al., 2000). These barriers were 

evident among the families interviewed by C. Bell (2009) in her examination of parental 

choices of middle and high schools in Detroit. School choice constraints related to 

geography among study participants went beyond lack of transport, and included issues 

related to lacking the ability to arrange carpool rides, the flexibility and timing of parents’ 

work schedules, and the number of children in the family that parents needed to transport 

to schools (C. Bell, 2009). Bell (2009) found that School location was less important for 

parents who had resources in these areas. Other researchers highlight that even when 

transport is provided parents often consider issues such as the length of time children spend 

on buses, whether they can easily get to schools from work in the case of emergencies 

(Teske et al., 2009), as well as the social cost of entering neighborhoods that are not their 

own (C. A. Bell, 2007) . 
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Charter School Location  

Several studies have utilized GIS to examine the location of charter schools in 

various municipalities and states relative to the demographic and socioeconomic 

characteristics of their surrounding neighborhoods. These studies have mainly found that 

charter schools frequently locate close to the boundaries, but not directly in neighborhoods 

with the lowest socioeconomic status. Lubienski et al. (2009) examined the distribution of 

schools of choice relative to the socioeconomic status of neighborhoods in Detroit, 

Washington, D.C., and New Orleans—three cities in which traditional socioeconomic and 

racial segregation patterns were widespread and distinct. The researchers focused their 

analyses on the years following expansion of choice options in each city, which would have 

likely been periods when competition would have increased most rapidly (Lubienski et al., 

2009). To gain insight into the demographic, social, and economic characteristics of 

neighborhoods Lubienski et al. (2009) created a need index that included six census tract 

characteristics: the percentage of the population age 0–17 years, single-headed households 

with children under 18, the population over 16 that is unemployed (not in school or military 

service), the population that is African American, the population over 25 with less than a 

high school education, and households with public assistance income (Lubienski et al., 

2009). Communities with higher values on these characteristics had higher need index 

scores and were considered as higher need communities. In addition to examining the 

location of private schools, Lubienski et al. (2009) assessed the location of two types of 

charter schools—profit-oriented and mission-oriented charter schools. Profit-oriented 

charter schools are schools run by educational management organizations that assume a 

profit-maximization objective for owners or investors (Gulosino & Miron, 2017). Mission-
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oriented charter schools on the other hand are schools with long established social service 

ties to local communities that are often established by education professionals or social 

service agencies, and are characterized by a mission focused on assisting at-risk 

populations (Gulosino & d’Entremont, 2011; Lacireno-Paquet, Holyoke, Moser, & Henig, 

2002). 

Lubienski and colleagues (2009) found that profit-oriented charter schools in 

Detroit between 1995 and 2003 were more likely to locate in affluent neighborhoods. 

Mission-oriented charters, however, which comprised 32% of all charter schools in Detroit, 

located in neighborhoods with high socioeconomic need, and were the only type of charter 

schools to locate in  areas of the highest need (Lubienski et al., 2009). Despite these 

dominant locational patterns, Lubienski and colleagues (2009) observed that both profit- 

and mission-oriented charter schools increasingly located in more affluent areas 

surrounding neighborhoods with higher concentrations of need over time. Similarly, 

charter schools in Washington D.C. often located in high need areas that surrounded or 

were near to areas with the highest need. In New Orleans, charter schools authorized by 

the Recovery School District—created by Louisiana the year before Hurricane Katrina—

located in the most disadvantaged communities. Conversely, charters in New Orleans that 

were approved by the Orleans Parish School Board were mainly present in low-need 

communities (Lubienski et al., 2009).  

Analyzing the geographical distribution of and access to charter schools in Ohio, 

Saultz and Yaluma (2017) found that charter schools were concentrated in large 

metropolitan cities such as Cleveland, Akron, Columbus, and Cincinnati. As a result, while 

students living in urban areas had access to charter schools, students living outside the 
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state’s metropolitan centers had limited or no access to charter schools, with students in 

low-income nonmetropolitan areas having no access. Maps of various metropolitan areas, 

however, revealed that charter schools in Ohio cities were less likely to locate in high 

poverty areas (census tracts with poverty rates at or above 54%). Nevertheless, unlike 

families in high poverty nonmetropolitan areas who had no access to charter schools, 

families in high poverty metropolitan neighborhoods had access to charter schools within 

five miles of their homes (Saultz & Yaluma, 2017). Results also showed that charter 

schools in Ohio located in close to traditional public schools. However, Saultz and Yaluma 

(2017) were unable to conclude whether charter schools were responding to 

underperformance in traditional public schools.  

 LaFleur (2016) employed a similar approach to Lubienski et al. (2009) to examine 

the location of charter schools in Chicago relative to the socioeconomic need of their 

respective communities. Using five census tract indicators including the unemployed rate, 

the poverty rate among families with children under 18, the percent of rental households, 

the percentage of adults with less than a high school degree, and the percentage of the 

population between the ages of five and 20, LaFleur(2016) created a need index to identify 

the socioeconomic need of communities. LaFleur (2016) found that like charter schools in 

Washington D.C. and Detroit, charter schools in Chicago located near, but not in, high-

need census tracts. Only 19 of the 60 highest need census tracts in Chicago had a charter 

school. Additionally, for most residents in tracts with the highest need, the nearest charter 

school was in a nearby tract with lower need rather than a tract of similar need level. 

LaFleur observed this locational pattern despite highest needs tracts often being 

geographically continuous (LaFleur, 2016).  
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While the above studies utilized GIS analyses to identify the location of charter 

schools, other researchers have employed econometric methods to evaluate the factors 

associated with charter school location. Glomm, Harris, and Lo (2005) reported that charter 

schools were more likely to locate in Michigan school districts with high levels of 

education and racial diversity. Their analyses provided no evidence, however, that charter 

school location was associated with poverty rates or academic performance of traditional 

public schools (Glomm et al., 2005). Also investigating charter school location in 

Michigan, Koller and Welsch (2017) employed sophisticated geographic techniques and a 

logit-negative binomial hurdle—which allowed for the examination of factors affecting the 

entry of at least one charter in a neighborhood separately from the number of new charters 

that enter. Koller and Welsch (2017) discovered household income played a large role in 

whether a charter school entered a neighborhood. Neighborhood median household income 

was positively associated with charter school entry, while having a large percent of free 

and reduced lunch students was negatively associated with at least one charter school 

entering a neighborhood (Koller & Welsch, 2017).  Like Glomm et al. (2005),  Koller and 

Welsch (2017) found that racial diversity was positively associated with charter school 

entry. Conversely, higher test scores decreased the probability that charter schools will 

enter an area (Koller & Welsch, 2017).  

The locational patterns of charter schools in Michigan are similar to charter schools 

in other states. Econometric analyses of charter location in Washington D.C. showed that 

charter schools were more likely to locate in middle-income neighborhoods or 

neighborhoods with high levels of home ownership, rather than in either poor or wealthy 

neighborhoods (Henig & MacDonald, 2002). Charter schools were also less likely to locate 
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in areas with greater numbers of private schools (Henig & MacDonald, 2002). Probit 

analyses evaluating the characteristics that best predicted the location of charter schools 

that opened prior to 2011 in North Carolina revealed that charter schools were more likely 

to locate in counties and census tracts with higher proportions of residents with college 

degrees (Monger, 2012). 

In addition to examining the location of charter schools relative to the 

socioeconomic conditions of their surrounding communities, researchers have also 

explored whether charter schools locate in high minority neighborhoods. While some 

researchers discovered charters largely located in high minority neighborhoods, others 

found that charter schools in some cities located near to but not in neighborhoods with high 

minority populations. This later finding is contrary to popular belief that charter schools 

are concentrated in communities with high minority populations. Results from Henig and 

MacDonald (2002) analyses revealed that charter schools in Washington D.C.—including 

market and mission based charter schools—were more likely to locate in census tracts with 

high proportions of Hispanics and African American populations than in predominantly 

White neighborhoods. Similar patterns were noted by Lubienski et al. (2009), who 

discovered that charter schools in Washington D.C. clustered in predominantly African 

American neighborhoods. Lubienski and colleagues (2009) also found that while profit-

oriented charter schools in Detroit were more likely to locate in neighborhoods with lower 

percentages of African American populations, mission-oriented charter schools located in 

neighborhoods with high proportions of African Americans (Lubienski et al., 2009). In 

New Orleans, charter schools authorized by the Recovery School District located, on 
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average, in block groups that comprised 65% African Americans or more (Lubienski et al., 

2009). 

When evaluating charter school access for minority populations in Ohio, Saultz and 

Yaluma (2017) found that at the state level charter schools were serving areas with Black 

populations that were higher than the state average. Charter schools, however, were not 

serving most Hispanic students in the state because these students mainly lived in rural 

areas where charter schools were not located. Citywide analyses showed that unlike charter 

schools in D.C, charter schools in Ohio were not locating in predominately Black 

neighborhoods (with Black populations greater than 74%). Rather, most charter schools in 

Ohio cities located in neighborhoods where Blacks comprised between 45.83–74% of the 

population (Saultz & Yaluma, 2017).  

Using GIS to analyze data at the school district, census tract, and census block 

group levels, Gulosino and d’Entremont (2011) found that only 21% of charter schools in 

New Jersey located in predominantly minority neighborhoods. Instead, the majority of 

charter schools in New Jersey (67%) were in racially diverse block groups that circled 

block groups with dense concentrations of African American students. Gulosino and 

d’Entremont (2011) observed this pattern for both large urban areas and smaller suburbs. 

Gulosino and d’Entremont (2011) argued that this pattern could be because charter schools 

in New Jersey were attempting to meet the demand of African American families while 

also trying to get the broadest range of customers. Additionally, because racially diverse 

areas tend to be more affluent than predominantly African American neighborhoods, 

charter schools in New Jersey could be choosing to locate in areas that are viewed as 

superior learning environments (Gulosino & d’Entremont, 2011).  
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Exploring other factors that may influence where new elementary charter schools 

chose to locate in New York, Saultz, Fitzpatrick, and Jacobsen (2015) examined the 

location of charter schools relative to neighborhood parental satisfaction, poverty rate, 

student Math scores, and the number of children ages 0-12 years. Maps and GIS analyses 

showed that charter schools located in areas with poor academic performance and, to some 

extent, higher poverty levels. However, parental satisfaction and the number of children 

within neighborhoods were not correlated with the locational decisions of charter schools 

in New York (Saultz et al., 2015).  

 

Contributions of Present Study  

As evident from the above review, prior research on charter school location show 

that charter schools often do not locate in neighborhoods with the lowest socioeconomic 

status. Rather, most charter schools locate in areas with high socioeconomic status—such 

as areas with a higher educated residents, homeownership, or racial diversity—or in areas 

with low socioeconomic status that are near to the most socioeconomically disadvantaged 

areas. Additionally, while a few researchers found charter schools located in predominantly 

Black neighborhoods, others provided evidence that charter schools located near to, but 

not in, neighborhoods with the highest proportion of Black residents. Despite the insights 

previous studies have provided on the location of charter schools and the factors 

influencing their locational decisions, the literature remains limited and focused on charter 

sectors in two states and a few large metropolitan areas. Further research is therefore 

needed on the location of charter schools in other geographical areas and educational 

contexts, to determine whether charter schools help perpetuate current educational 
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inequalities by providing increased choice and opportunities to advantaged students. In this 

study, I examine the location of charter high schools in North Carolina relative to the 

socioeconomic status and racial composition of their surrounding neighborhoods. I extend 

the literature on charter school location by using GIS to identify whether recently active 

charter high schools were locating directly in or near to North Carolina neighborhoods with 

the lowest socioeconomic status—neighborhoods likely to have the highest proportion of 

disadvantaged students.  

 

The North Carolina Context 

The North Carolina charter school sector was established in 1996 with the 

ratification of the Charter School Act around the same time other earlier states were 

establishing their sectors. According to the Charter School Act, the charter school sector in 

North Carolina was created to expand the educational choices of parents and students, 

improve student learning and learning opportunities—particularly for academically gifted 

students or students at risk of academic failure—and provide increased professional 

opportunities for teachers (North Carolina General Assembly, 1996). The legislation also 

states that charter schools are to be held accountable for meeting measurable student 

achievement results (North Carolina General Assembly, 1996).  

Charter schools in North Carolina have the freedom to choose their location but are 

mandated to adhere to various requirements outlined in the Charter School Act. The 

location of charter schools “shall not be prescribed or limited by a local board or other 

authority except a zoning authority” (North Carolina General Assembly, 1996 § 115C-

218.35.(a)). The state permits charter schools to lease space from local boards of education, 
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and they can also request to use any a building or land of schools governed by local boards 

of education that is closed, vacant, or otherwise unused for classrooms, administrative 

offices, or extracurricular activities. Local boards of education may provide these facilities 

to charter schools without charge, but charter schools are responsible for maintaining the 

facilities and ensuring they are adequately insured. Though charter schools are not required 

to provide transportation to students living within one and a half miles of the school, they 

are expected to develop a transportation plan so that transportation is not a hindrance to 

any student residing within the school district of the charter school. The original legislation 

also stated that within one year of opening, the student population of charter schools should 

“reasonably reflect the racial and ethnic composition of the general population” residing 

within the school district where the charter school is located (North Carolina General 

Assembly, 1996 § 115C-218.45.(e)).  

The Charter School Act gives the power to approve or revoke charter schools solely 

to the State Board of Education. Any nonprofit entity seeking to establish a charter school 

in North Carolina must apply to the Charter School Advisory Board. As part of the 

application process, corporations are required to provide detailed descriptions of the 

proposed charter school’s board members, mission, goals, operational and governing 

structure, educational plans, expected facilities, and financial plans. After reviewing 

applications and conducting interviews with proposed schools’ Board of Directors, the 

North Carolina Charter Schools Advisory Board makes recommendations to the State 

Board of Education for consideration. The State Board of Education then considers and 

votes on the applications recommended by the Advisory Board. In granting approval to 

schools, the Charter School Act states the State Board of Education should give preference 
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to applications that “demonstrate the capability to provide comprehensive learning 

experiences to students identified by the applicants as at risk of academic failure” (North 

Carolina General Assembly, 1996, pp. § 115C-218.115).  

Initially, the charter school legislation allowed up to one-hundred charter schools 

to operate in North Carolina. The first charter school in the state opened in 1997, and by 

the 2007–2008 academic year 97 charter schools were in operation. In 2011, however, new 

legislation removed the cap on the number of charter schools that can operate in the state. 

Subsequent legislative change in 2013 also removed the mandate stipulating that charter 

schools’ student population should reflect the racial characteristics of local school districts. 

The removal of the charter cap resulted in a substantial growth in the North Carolina charter 

school sector. Within two years of the 100-cap removal, 27 charter schools opened, with 

an additional 20 schools opening in 2014.18 To date, North Carolina has 200 active charter 

schools in operation, 86 of which serve high school students.19 These 86 charter schools 

account for 12.2% of all public high schools in the state.  

Figure 1 shows the growth in the North Carolina charter sector over time. While 

charter high school students in 2019 accounted for 4.62% of all public high school 

enrollment—slightly higher than the national average (3.5%) (US Department of 

Education National Center for Education Statistics, 2020)—in some districts such as 

Durham, Martin, and Northampton, between 15–45% of all public high school students 

were enrolled in charter high schools. Map 1 presents the location of all active charter high 

 
18 The year 2014 refers to the 2013–2014 academic year. Moving forward in this manuscript all 
academic years will be written based on the spring calendar year of the academic school year.  
19 Statistics from the 2020–2021 academic year. Data retrieved from the North Carolina Department of 
Public Instruction Educational Directory and Demographical Information Exchange (EDDIE) at 
http://apps.schools.nc.gov/ords/f?p=125:1   



171 
 

schools in North Carolina in 2019. As evident from this map, while charter high schools 

were located throughout North Carolina, they were mainly in the state’s urbanized areas.  

 

Figure 1. Number of Charter Schools in North Carolina by Year from 1998–2019 

 
Notes: Data obtained from the North Carolina Department of Public Instruction Educational Directory and 
Demographical Information Exchange (EDDIE) at https://www.dpi.nc.gov/districts-schools/ district-
operations/financial-and-business-services/eddie. Year refers to the spring calendar year of the academic 
school year. For example, 1998 refers to the 1997–1998 academic year.  
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Map 1. Location of Active Charter High Schools in North Carolina in 2019 

 
Notes: Author’s analyses using data from the North Carolina Department of Public Instruction, the National 
Center for Education Statistics (NCES), and the American Community Survey (ACS). Geographical 
shapefiles obtained from the Integrated Public Use Microdata Series Center for Data Integration (IPUMS) 
National Historical Geographic Information System (NHGIS). Map shows the location of all active charter 
high schools in North Carolina in 2019, as well as the urbanized areas of the state.  
 

 

Methodology 

Data  

I use publicly available data from the American Community Survey (ACS), the 

North Carolina Department of Public Instruction (NCDPI), and the National Center for 

Education Statistics (NCES). The American Community Survey is an annual cross-

sectional survey conducted by the US Census Bureau. The survey comprises a one percent 

sample of the US population and includes about three million individuals per year. As the 

key source for statistics on the demographic, social, and economic characteristics of the 

US population at national, state, and sub-state levels, many public officials use the ACS to 

determine how they should allocate federal and state resources. For this study, I specifically 

utilized data from the 2010–2014 ACS five-year population estimates at the census tract 
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level.20 The five-year estimates are period estimates that represent data collected over a 

five-year period, and are available for all geographic areas down to the block group level 

(United States Census Bureau, 2020). While the Census Bureau also provides ACS one-

year estimates, data at the census tract or block group levels are only available from the 

five-year estimates. I obtained these data from the Integrated Public Use Microdata Series 

Center for Data Integration (IPUMS) National Historical Geographic Information System 

(NHGIS). IPUMS is part of the Institute for Social Research and Data Innovation at the 

University of Minnesota and the leading provider of integrated US census and survey micro 

data from around the world. The IPUMS NHGIS provides statistics and geographic 

information system (GIS) files for US censuses and other nationwide surveys (IPUMS 

NHGIS, n.d.). Census tract socioeconomic characteristics included total population, race, 

ethnicity, family composition, educational attainment, employment level, poverty level, 

health coverage, median household income, housing tenure, and rate of public assistance 

income. In addition to ACS data, I also acquired state, census tracts, block groups, school 

districts, and urbanized area geographical shapefiles from IPUMS NHGIS.  

School data came from the NCDPI and the NCES. I gathered data on the name, 

address, start date, student enrollment by race/ethnicity, and overall performance of all 

active charter and traditional public schools serving high school students in the 2019 

academic year in North Carolina from the NCDPI’s website. Data from the NCES included 

the longitude and latitude values for all active North Carolina public high schools in 2019.  

 
20 Census Tracts are small, relatively permanent statistical subdivisions of a county or equivalent entity. 
They provide a stable set of geographic units for the presentation of statistical data, and generally have 
a population size between 1,200 and 8,000 people, with an optimum size of 4,000 people. Census tracts 
usually cover contiguous areas; however, spatial size may vary depending on the density of settlement 
(U.S. Census Bureau, 2011). 
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Sample 

My analyses utilized all 2195 census tracts in North Carolina. My charter school 

sample included 76 charter high schools that were active in North Carolina in 2019. Of 

these 76 charter high schools, 52 schools opened in or before 2013 and 24 schools opened 

after the 2013 academic year. Thirty-one of the 52 charter high schools that opened in or 

before 2013 were high-performing charter schools, and six of the 24 post-expansion 

schools were high-performing charter high schools.  

 

Measures  

Socioeconomic Index. Previous research highlight that the presence of various 

social and economic risk factors in communities, including high rates of poverty, crime, 

single parent households, and unemployment rates, as well as a high proportion of residents 

with low educational attainment, can have adverse effects on children’s academic 

outcomes (Nieuwenhuis, Kleinepier, & van Ham, 2021; Wolf, Magnuson, & Kimbro, 

2017). Disadvantaged neighborhoods offer few economic and social resources that 

stimulate children’s cognitive and behavioral development, and often have low-quality 

schools that lack adequate resources. As a result, students in disadvantaged neighborhoods 

often perform lower academically compared to their more advantaged counterparts 

(Owens, 2010; Wolf et al., 2017). Studies also show that students in disadvantaged 

neighborhoods not only lack the economic capital for postsecondary attainment, but also 

the social capital that provides college going history or the support and information needed 

to effectively navigate the college application process (Gonzalez, Stoner, & Jovel, 2003; 

Plank & Jordan, 2001).  
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Considering these factors, like Lubienski et al. (2009), LaFleur (2016), and other 

researchers (D'Entremont, 2012; Gulosino & Lubienski, 2011) I examined several census 

tract demographic, social, and economic characteristics to identify neighborhoods with low 

socioeconomic status, which are likely to have higher proportions of disadvantaged 

students. Demographic characteristics included the percent of the population that were non-

Hispanic Black and the percent of the population that were Hispanic. I also examined the 

percent of single parent families in neighborhoods and the educational attainment for the 

population 25 years and older, specifically the proportion of the population with less than 

a high school education. Finally, census tract economic characteristics included the 

unemployed rate for the population 16 years and older, and the poverty rate for families.  

Similar to previous studies (D'Entremont, 2012; Gulosino & Lubienski, 2011; 

Lubienski et al., 2009), I used the above six socioeconomic characteristics to create an 

index by first summing the values and then standardizing the variable of the summed score 

to have a mean of zero and a standard deviation of one. This normalized socioeconomic 

index allowed me to determine how high a census tract’s socioeconomic status was relative 

to the state mean. I classified census tracts with socioeconomic index scores greater than 

zero as having low-socioeconomic status, and tracts with scores greater than two standard 

deviations as being the most socioeconomically disadvantaged tracts.  Tracts with index 

scores less than the state mean, that is, with an index score less than zero were classified 

as high socioeconomic tracts. I used Cronbach’s alpha to test the reliability and internal 

consistency of my socioeconomic index. The alpha coefficient for the six index variables 

was 0.775, providing some support for the reliability of this measure.  
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High Performing Charter Schools. Beginning 2014, the North Carolina General 

Assembly mandated the State Board of Education to assign letter grades (A-F) to public 

schools each academic year based on their school’s achievement and growth. Eighty 

percent of a school’s letter grade is based on the percentage of student tests scores that are 

at or above grade-level performance or on track to be college and career ready, and 20 

percent on the school’s academic growth. For high schools, academic performance is based 

on Math I, English II, Biology, ACT, ACT WorkKeys, four-year cohort graduation rate, 

and the percent of graduates successfully completing Math III/Algebra II/Integrated Math 

III. Growth measures how much academic growth a school has made compared to the 

growth rate for the state, and demonstrates the rate of change in student learning regardless 

of students’ level at the start of the school year (North Carolina Department of Public 

Instruction, 2015). I used schools’ performance grades to identify top performing charter 

schools in North Carolina. Schools in North Carolina receiving a performance grade of 

either A or B are recognized as high performing schools. I therefore classified charter 

schools that received a performance grade of A or B as high performing schools. 

Majority Black and Racial Minority Neighborhoods. In addition to arguing that 

charter schools improve the education system through increased competition, charter 

school proponents highlight that charter schools provide greater educational opportunities 

for racial minority students, who are often marginalized in the traditional public school 

system. Yet while some prior studies revealed that charter schools were concentrated in 

neighborhoods with high concentrations of Black populations (Lubienski et al., 2009), 

others found evidence of charter schools locating away from predominantly Black 

neighborhoods (Saultz & Yaluma, 2017). To conduct similar analyses to prior studies 
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focusing on charter school location relative to neighborhood racial composition and to 

examine whether charter schools in North Carolina are locating in high Black or minority 

neighborhoods, I used data only on the racial composition of census tracts to examine 

separately whether charter schools in North Carolina locate in neighborhoods with high 

proportions of Black or racial minority populations. Using the state mean as a reference 

point, I classified census tracts as being majority Black if more than 25 percent of their 

total population (higher than the state mean) were non-Hispanic Black. Tracts in which 

more than 50 percent of the total population comprised non-Hispanic Blacks were 

classified as tracts with the highest concentration of Black residents. Likewise, I classified 

census tracts as being majority racial minority if more than 35 percent of their population 

were non-Hispanic Black, Hispanic, American Indian, Alaska Native, Asian, Native 

Hawaiian or Pacific Islander, two or more races, or some other race. Tracts with more than 

70 percent of racial minorities were classified as tracts with the highest proportion of racial 

minority residents.  

Pre-Expansion and Post-Expansion Charter Schools. Legislation removing the cap 

on the number of charter schools that can operate in North Carolina was enacted in July 

2011. Because the charter application process in North Carolina is typically two years, and 

organizations interested in opening schools after the legislative change would have 

submitted applications in 2012, I classified charter schools opened in 2013 or prior as pre-

expansion schools. Post-expansion charter schools were charter schools opened after 2013, 

that is, in the 2014 academic year and later.  
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Analytical Approach 

This study uses a descriptive approach composed of descriptive tables and mapping 

to examine the location of charter high schools in North Carolina relative to the 

socioeconomic and racial characteristics of their surrounding neighborhoods. To conduct 

my analyses, I first created data tables of attributes for census tracts and charter high 

schools in North Carolina in Excel. The attribute table for census tracts included the ACS 

population estimates of the tract socioeconomic characteristics discussed above, as well as 

geographical information for each census tract. The attribute table for charter high schools 

contained data on school enrollment, school performance, and longitude and latitude 

location.  

I performed all spatial analyses using ArcGIS ArcMap 10.7.1. I imported the 

attribute table for charter high schools in ArcMap and used GIS geocoding process to create 

two point-feature shapefiles—one for all charter schools and one for high performing 

charter schools—using the longitude and latitude geographic coordinates of each school. I 

created a polygon shapefile for North Carolina from a shapefile of all US states. Using the 

polygon shapefile of North Carolina and a shapefile of all census tracts in the US, I 

employed the spatial intersect analytical tool to generate a polygon shapefile of North 

Carolina census tracts. I then joined the census tract attribute table to the North Carolina 

census tract shapefile using the join feature in ArcMap. I also generated shapefiles of 

census tracts in the Charlotte-Mecklenburg County, Wake County, Durham County, and 

Guilford County school districts using the North Carolina census tract and school districts 

shapefiles. Please refer to Appendix A for an explanation of GIS and geographical terms. 
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In my examination of charter location, I first explored whether charter schools 

located in low socioeconomic census tracts based on the socioeconomic index created 

using tract socioeconomic characteristics. I created maps that displayed the socioeconomic 

index score of each census tract in North Carolina and various school districts in the state 

and overlaid these maps with the charter school point shapefile to determine in which 

census tracts charter schools were located. I then visually inspected the location of all 

charter schools to determine whether they located within a low socioeconomic tract, or 

within a higher status tract but near the border of a low status tract, as well as compared 

the location of charter schools established before and after the 2011 North Carolina charter 

policy change. Further, I examined whether at-risk students in North Carolina had access 

to high quality schools by assessing whether high performing charter schools located in 

disadvantaged neighborhoods.  

In addition to exploring the location of charter schools relative to socioeconomic 

status, I also investigated the location of charter high schools in relation to the racial 

composition of neighborhoods. Specifically, I evaluated whether charter high schools and 

high-performing charter high schools in North Carolina located in neighborhoods with high 

Black or racial minority populations. To conduct this analysis, I created maps that overlaid 

census tract shapefiles of the proportion of Blacks and racial minorities with the charter 

school point shapefile to determine the racial composition of census tracts in charter high 

schools were located. 
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Findings 

Descriptive Statistics 

Table 1 presents the summary statistics for census tracts in North Carolina. I also 

present the national averages for the various characteristics for reference. On average, 

21.4% of the residents in North Carolina were Black, 8.2% were Hispanic, and 34.8% were 

racial minorities. Sixteen percent of families in the state were single parent families and 

14.13% had total incomes under the federal poverty level—higher than the national 

averages of 10.56% and 11.3% respectively. The average unemployed rate across the state 

was 6.68%, while 14.85% of the population had less than a high school education. These 

rates for North Carolina were also higher than the national averages. The statistics in Table 

1 indicate high levels of socioeconomic diversity across tracts in North Carolina. For 

example, the mean poverty rate for families was 14.1% and the standard deviation was 

11.3%. Similarly, the mean of non-Hispanic Black residents in census tracts was 21.4% 

and the standard deviation was 21.12%.  

Figure 2 displays the number of census tracts in different values of socioeconomic 

index, with positive scores representing lower status relative to the state mean and negative 

scores reflecting higher status. Figure 2 highlights that most census tracts in North 

Carolina, 58.72%, had a socioeconomic index score less than state mean. The most 

disadvantaged census tracts comprised about five percent of all census tracts in the state.  

I present the socioeconomic characteristics of census tracts by whether census tracts 

had a charter school or not in Table 2. Table 2 shows the mean for all socioeconomic 

characteristics were slightly higher for census tracts with charter schools than tracts without 
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charter schools. I observed statistically significant differences in the percent of non-

Hispanic Blacks and the unemployed rate between the two groups of census tracts.  

 

Table 1. Descriptive Statistics for North Carolina Census Tracts 

 North Carolina United 
States 

 Min. Max. Mean Std Dev. Mean 
Percent of non-Hispanic Black  0 98.78 21.40 21.12 12.24 
Percent of Hispanic population 0 59.35 8.244 8.29 16.89 
Percent of racial minorities 0 100 34.80 25.33 37.23 
Percent of single parent families 0 100 16.00 10.56 14.42 
Percent of with less than a high 
school education 0 52.68 14.85 9.52 13.67 

Percent of unemployed 0 51.02 6.68 3.47 5.83 
Percent of families in poverty 0 100 14.13 11.31 11.47 
Socioeconomic Index -1.67 4.035 0.00 1.00  
Observations 2195  

Notes: Author’s analyses using data from the 2010–2014 ACS, the NCES, and the NCDPI. Table displays 
the average socioeconomic characteristics of census tracts in North Carolina. National averages included for 
reference. Socioeconomic index standardized to have a mean of zero and standard deviation of one. Std Dev. 
represents standard deviation.  
 
 
Figure 2. Distribution of Socioeconomic Index across Census Tracts 

 
Notes: Author’s analyses using data from the 2010–2014 ACS, the NCES, and the NCDPI. Figure presents 
the distribution of the socioeconomic index by the number of standard deviations units census tracts’ 
socioeconomic index score was from the state mean. The number of census tracts in each index group is 
presented on top each bar.  
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Table 2. Descriptive Statistics of North Carolina Census Tracts by Charter Status 
 Census Tracts without 

Charter Schools 
Census Tracts with Charter 

Schools Diff 

 Min. Max. Mean Std. 
Dev. Min. Max. Mean Std. 

Dev.  

Percent of non-Hispanic 
Black  0 98.78 21.22 21.05 0 94.14 26.38 22.73 -5.16* 

Percent of Hispanics 0 59.35 8.21 8.22 0 48.75 9.13 10.14 -0.915 
Percent of racial minorities 0 100 34.60 25.23 0 98.61 40.39 27.53 -5.79 
Percent of single parent 
families 0 100 15.99 10.57 0 47.60 16.23 10.32 -0.24 

Percent of with less than a 
high school education 0 52.68 14.84 9.51 0 40.19 15.41 9.92 -0.57 

Percent of unemployed 0 28.22 6.64 3.33 0.88 51.02 7.71 6.16 -1.07** 
Percent of families in 
poverty 0 100 14.13 11.34 0 48.92 14.35 10.64 -0.23 

Socioeconomic Index -1.67 4.035 -0.00 0.998 -1.50 2.71 0.15 1.06 -0.16 
Observations 2195  

Notes: Author’s analyses using data from the 2010–2014 ACS, the NCES, and the NCDPI. Table 
displays the average socioeconomic characteristics of census tracts in North Carolina by charter school 
status. Difference column presents the difference in mean between census tract groups. * p < 0.05, ** p 
< 0.01, *** p < 0.001 
 
 
 
Table 3. Descriptive Statistics of North Carolina Census Tracts with Traditional Public 
Schools 
 Census Tracts with Traditional Public High 

Schools 
 Min. Max. Mean Std. dev. 
Percent of non-Hispanic Black  0.000 97.981 24.709 22.778 
Percent of Hispanics 0.000 48.756 8.663 8.505 
Percent of racial minorities 0.000 99.394 38.088 25.267 
Percent of single parent families 0.000 100.000 17.599 10.497 
Percent of with less than a high 
school education 

0.000 50.575 17.445 8.935 

Percent of unemployed 0.000 28.218 7.022 3.351 
Percent of families in poverty 0.000 100.000 16.823 11.464 
Socioeconomic Index -1.365 3.632 0.217 0.982 
Observations     

Notes: Author’s analyses using data from the 2010–2014 ACS, the NCES, and the NCDPI. Table 
presents the average socioeconomic measures of census tracts in North Carolina with traditional public 
schools. Difference column presents the difference in mean between census tract groups. * p < 0.05, ** 
p < 0.01, *** p < 0.001 
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Charter Location Compared to Neighborhood Socioeconomic Status 

Maps 2–4 present the socioeconomic index scores of North Carolina census tracts 

and the location of charter high schools in the state. Visual inspection of these maps 

revealed that most charter high schools in North Carolina located in neighborhoods with 

high socioeconomic status. Through this inspection I also found little evidence of charter 

high schools locating in high-status neighborhoods, but near to or on the boarder of low-

status tracts. Reviewing the data, I find that 46% of charter high schools in North Carolina 

(35 schools) located in low-socioeconomic communities, that is, communities with need 

index scores greater than zero. Among these 35 schools, 19 (25% of all charter schools) 

were in census tracts with index scores between zero and one standard deviations from the 

state mean, and 12 (15.8%) in tracts with index scores between 1–2 standard deviations. 

Only four charter high schools in North Carolina (5.3%) were in the most disadvantaged 

neighborhoods.   

These locational patterns are comparable to the locational patterns of traditional 

public schools. About 51% of traditional public high schools in North Carolina are in high-

status neighborhoods, while 48.6% were in low-status neighborhoods. As with the charter 

school sector, a low proportion of traditional public high schools (5.77%) were in the most 

disadvantaged neighborhoods. Twenty-five percent were in tracts with index scores 

between 0–1, and 18.12% in tracts with index scores between one and two standard 

deviations from the state mean. I present the location of traditional charter schools in Map 

5 for reference purposes, and additional maps in Appendix B. 

Comparisons of the locational patterns of charter schools established before and 

after the expansion of the North Carolina charter sector revealed differences in locational 
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patterns between the two groups of schools. While pre-expansion charter schools were 

more likely to locate in high-status neighborhoods, most post-expansion charters were 

more likely to be in low-socioeconomic neighborhoods. Sixty-three percent of pre-

expansion charter schools (33 schools) were in high-status neighborhoods, and 36.5% were 

in low-socioeconomic neighborhoods. Among the pre-expansion schools in low-status 

neighborhoods, most (10 schools) located in tracts with index scores between 0–1, with the 

lowest share (3 schools) being in the most socioeconomically disadvantaged 

neighborhoods. Conversely, a third of post-expansion charter high schools (8 schools) 

located in high-status tracts, while 66.7% (16 schools) located in low-socioeconomic tracts. 

Nine of the schools in low-status tracts were in neighborhoods with index scores between 

0–1. Like pre-expansion charter schools, however, only a very small proportion of 

schools—one school—located in the most disadvantaged neighborhoods.  

Examination of high performing charter schools, provided in Maps 6–8, showed a 

similar pattern where most schools were in high-status neighborhoods. Of the 37 high 

performing charter schools in North Carolina, 70.3% (26 schools) located in tracts with 

socioeconomic index scores less than the state mean. Eleven high performing charter high 

schools were in low-socioeconomic tracts, seven of which (18.9%) were in tracts with 

index scores between 0–1. Only one high-performing charter school was in the most 

disadvantaged neighborhoods.  
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Map 2. North Carolina Charter High Schools Relative to the Socioeconomic Status of 
Census Tracts 

 
Notes: Author’s analyses using data from the NCDPI, the NCES and the 2010–2014 ACS. 
Geographical shapefiles obtained from the IPUMS NHGIS. Map shows the location of charter high 
schools in North Carolina relative to the socioeconomic index of census tracts. 
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Map 3. Charter High School Location Relative to Census Tract Socioeconomic Status in 
Southwestern North Carolina 

 
Notes: Author’s analyses using data from the NCDPI, the NCES and the 2010–2014 ACS. 
Geographical shapefiles obtained from the IPUMS NHGIS. Map shows the location of charter high 
schools in the southwestern part of North Carolina, which includes the Charlotte-Mecklenburg 
School District, relative to the socioeconomic index of census tracts. 
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Map 4. Charter High School Location Relative to the Census Tract Socioeconomic Status 
in the North-Central Region of North Carolina 

 
Notes: Author’s analyses using data from the NCDPI, the NCES and the 2010–2014 ACS. Geographical 
shapefiles obtained from the IPUMS NHGIS. Map shows the location of charter high schools in the 
north-central part of North Carolina, which includes the Guildford, Wake, and Durham school districts, 
relative to the socioeconomic index of census tracts. 
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Map 5. Location of Traditional Public Schools in North Carolina Relative to Census Tract 
Socioeconomic Status 

 
Notes: Author’s analyses using data from the 2010-2014 ACS, the NCDPI, and the NCES. Geographical 
shapefiles obtained from the IPUMS NHGIS. Map displays the location of traditional public high 
schools in North Carolina and census tract socioeconomic index values. 
 
 
 
 
 
Map 6. Location of High Performing Charter High Schools in North Carolina Relative to 
Census Tract Socioeconomic Status 

 
Notes: Author’s analyses using data from the NCDPI, the NCES and the 2010–2014 ACS. Geographical 
shapefiles obtained from the IPUMS NHGIS. Map shows the location of high-performing charter high 
schools in North Carolina relative to the socioeconomic index of each census tract. 
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Map 7. Location of High Performing Charter High Schools Relative to Census Tract 
Socioeconomic Status in Southwestern Region of North Carolina 

 
Notes: Author’s analyses using data from the NCDPI, the NCES and the 2010–2014 ACS. Geographical 
shapefiles obtained from the IPUMS NHGIS. Map presents the location of high-performing charter high 
schools in the southwestern region of North Carolina, which includes the Charlotte-Mecklenburg School 
District, relative to the socioeconomic index of census tracts. 
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Map 8. Location of High Performing Charter High Schools in the North Central Region of 
North Carolina Relative to Census Tract Socioeconomic Status 

 
Notes: Author’s analyses using data from the NCDPI, the NCES and the 2010–2014 ACS. Geographical 
shapefiles obtained from the IPUMS NHGIS. Map presents the location of charter high schools in the 
north-central region of North Carolina, which includes the Guildford, Wake, and Durham school 
districts, relative to the socioeconomic index of census tracts.  
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Charter Location and Neighborhood Racial Characteristics 

Majority Non-Hispanic Black Neighborhoods 

Map 9 and Figure 3 reveal a predominant trend in which most charter high schools 

in North Carolina, 54%, were in neighborhoods where Blacks comprised 25 percent or less 

of the total population. Thirty-five charter high schools (46%) located in majority Black 

neighborhoods, with 15 (19.7% of all charter high schools) of these schools locating in 

neighborhoods with the highest concentration of Black residents (>50% of the population). 

A review of the location of charter schools in school districts with a high number of charter 

high schools showed a few charter high schools in Charlotte-Mecklenburg and Guildford 

school districts located outside, but near to the border of majority Black tracts. I find that 

19 pre-expansion charter schools (36.5%) were in majority Black census tracts, with seven 

of these schools locating in tracts with the highest proportion of Blacks. Thirty-three pre-

expansion schools (63.5%) were in neighborhoods where Blacks comprised 25 percent or 

less of the total population. Conversely, a third of charter high schools opened after 2013 

were in neighborhoods in which Black comprised 25 percent or less or the population, and 

a third were in neighborhoods with the highest concentration of Black residents (>50% of 

the population).  

When examining the locational patterns of high performing charter schools, 

presented in Map 10 and Figure 4, I find that 13 (35.1%) high performing charter schools 

in North Carolina were in majority Black neighborhoods. Similar to the locational trend 

for all charter high schools, most high performing charter high schools, 65%, located in 

neighborhoods where Blacks comprised 25 percent or less of the total population.  
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Map 9. Charter High School Location in North Carolina Relative to the Proportion of Non-
Hispanic Blacks in Census Tracts 

 
Notes: Author’s analyses using data from the 2010-2014 ACS, the NCDPI, and the NCES. Geographical 
shapefiles obtained from the IPUMS NHGIS. Map displays the location of charter high schools in North 
Carolina and the distribution of the non-Hispanic Black population in the state.  
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Figure 3. Location of Charter High Schools and the Percent of Blacks in Census Tracts in 
Four North Carolina School Districts  

 
Notes: Author’s analyses using data from the 2010-2014 ACS, the NCDPI, and the NCES. Geographical 
shapefiles obtained from the IPUMS NHGIS. Figure displays maps showing the location of charter high 
schools in the four school districts in North Carolina with the highest number of charter high schools 
and the distribution of the non-Hispanic Black population in the state.  
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Map 10. Location of High Performing Charter High Schools in North Carolina Relative to 
the Proportion of Non-Hispanic Blacks in Census Tracts 

 
Notes: Author’s analyses using data from the 2010-2014 ACS, the NCDPI, and the NCES. Geographical 
shapefiles obtained from the IPUMS NHGIS. Map displays the location of high-performing charter high 
schools in North Carolina and the distribution of the non-Hispanic Black population in the state.  
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Figure 4. Location of High Performing Charter High Schools and the Percent of Blacks in 
Census Tracts in Four School Districts  

 
Notes: Author’s analyses using data from the 2010–2014 ACS, the NCDPI, and the NCES. Geographical 
shapefiles obtained from the IPUMS NHGIS. Figure presents maps showing the location of high-performing 
charter high schools in the four school districts in North Carolina with highest number of charter high schools 
and the distribution of the non-Hispanic Black population in the state.   
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Majority Racial Minority Neighborhoods 

Maps 11 and 12 and Figures 5–6 show the location of charter schools in North 

Carolina relative to the percent of racial minority residents within census tracts. The maps 

reveal that a larger number of charter schools were in majority racial minority tracts 

compared to tracts that are majority Black. Thirty-six charter high schools (47.4%) in North 

Carolina were in majority racial minority tracts, while 40 schools (52.6%) were in 

neighborhoods in which 35 percent or less of the population were racial minorities. Of the 

36 schools in majority minority neighborhoods, 16 schools were in neighborhoods with the 

highest concentration of racial minorities (70% or more of population). Again, I observe 

little evidence that charter schools located in non-majority racial minority tracts were 

encircling tracts with minority populations greater than 35 percent of total population.  

As with the majority Black neighborhoods, I find that post-expansion charter high 

schools were more likely to locate in majority Black neighborhoods than pre-expansion 

schools. Thirty pre-expansion charter schools (61.5%) were in neighborhoods with 

populations that were 35 percent or less racial minority, and 10 schools (19.23%) were in 

neighborhoods in which racial minorities comprised more than 70 percent of the 

population. Conversely, two thirds of the charters opened after 2013 (16 schools) were in 

majority racial minority neighborhoods, while eight schools (33%) located in 

neighborhoods in which non-Hispanic Whites comprised more than 65 percent of the 

population. Among high performing charter high schools in the state, 12 were in census 

tracts with majority racial minority populations (>35% of population) and 25 (67.6) in 

tracts in which racial minorities comprised less than thirty-five percent of the total 

population.  
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Map 11. Charter High School Location in North Carolina and the Percent of Racial 
Minorities in Census Tract 

 
Notes: Author’s analyses using data from the 2010-2014 ACS, the NCDPI, and the NCES. Geographical 
shapefiles obtained from the IPUMS NHGIS. Map displays the location of charter high schools in North 
Carolina and the distribution of the racial minority population in the state.  
 
 
 
 
Map 12. Location of High Performing Charter High Schools in North Carolina and the 
Percent of Racial Minorities in Census Tract 

 
Notes: Author’s analyses using data from the 2010-2014 ACS, the NCDPI, and the NCES. Geographical 
shapefiles obtained from the IPUMS NHGIS. Map displays the location of high-performing charter high 
schools in North Carolina and the distribution of the racial minority population in the state.  
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Figure 5. Location of Charter High Schools Relative to the Percent of Racial Minorities in 
Census Tracts in Four School Districts  

 
Notes: Author’s analyses using data from the 2010–2014 ACS, the NCDPI, and the NCES. 
Geographical shapefiles obtained from the IPUMS NHGIS. Figure presents maps showing the location 
of charter high schools in the four school districts in North Carolina with the highest number of charter 
high schools and the distribution of the racial minority population in the state. 
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Figure 6. Location of High Performing Charter High Schools Relative to the Percent of 
Racial Minorities in Census Tracts in Four School Districts  

  
Notes: Author’s analyses using data from the 2010–2014 ACS, the NCDPI, and the NCES. 
Geographical shapefiles obtained from the IPUMS NHGIS. Figure presents maps showing the location 
of high-performing charter high schools in the four school districts in North Carolina with the highest 
number of charter high schools and the distribution of the racial minority population in the state.  
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Sensitivity Checks 

As a sensitivity check, I assessed the location of charter schools relative to the each 

of the socioeconomic characteristics included in the index. Results showed that four charter 

schools were in tracts with the highest percent of single parent families, nine in tracts with 

highest unemployment rates, six in tracts with the highest proportion if residents with less 

than a high school education and two in tracts with the highest family poverty rates. Seven 

charter high schools were in tracts with the highest percent of Hispanics. Again, I find that 

most charter schools located in tracts in the lower two categories of these measures. I 

present the results from these analyses in Maps C1–5 in Appendix C.  

Secondly, I used census tracts’ median household income as an alternative measure 

to identify neighborhoods with low-socioeconomic status. I standardized this measure (to 

have a mean of zero and standard deviation of one using the state mean) to compare census 

tracts’ median household income relative to the state’s mean. As presented in Maps C6–8 

in Appendix C, using this measure I find more schools are located in neighborhoods with 

the lowest socioeconomic status. Twenty-four charter schools (31.6%) were in 

neighborhoods with median household incomes more than 0.5 standard deviations lower 

than the state mean. Seventeen of these 24 charter schools were pre-expansion schools and 

seven were schools opened after the North Carolina charter sector expansion. Fourteen 

charter schools (18.4%) were in neighborhoods with median household incomes between 

0.51–2.19 standard deviations higher than the state mean, that is, medium to high income 

neighborhoods. Most charter schools (N=37, 48.7%) were in census tracts that were 

between -0.5–0.5 standard deviations of the state’s mean median household income.   



201 
 

For the last two sensitivity checks, I used only schools’ academic growth scores to 

determine whether charter high schools were high performance schools or not, as well as 

only classified schools that received a performance grade of A as high performing schools. 

Growth measures how much academic growth a school has made compared to the growth 

rate for the state, and demonstrates the rate of change in student learning regardless of 

students’ level at the start of the school year (North Carolina Department of Public 

Instruction, 2015). North Carolina reports annually whether schools have exceeded, met, 

or not met academic growth. I classified schools that had exceeded academic growth as 

being high-performing charter high schools. Twenty schools were high-performing schools 

under this criterion; however, 16 of these schools are high-performing schools under my 

main specification. When I evaluated the location of the four schools that were not part of 

the main sample of high-performing schools, I found that two of these schools were in 

tracts with the lowest socioeconomic status, and two in high socioeconomic tracts. Seven 

schools had received a performance grade of A. Of these schools, only one was in a low-

income neighborhood, that is, a neighborhood with an index score greater than zero. 

 

Discussion 

The US charter school sector has rapidly grown over the past 20 years, now 

accounting for 7.5% of all US public schools (McFarland et al., 2019). Charter advocates 

argue that charter schools can improve the public education system through innovation and 

increased competition.  Charter schools are also supported because they are believed to 

provide increased educational opportunities to low-income and racial minority students 

who are often concentrated in under resourced and failing traditional public schools. For 
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disadvantaged students to benefit from the opportunities charter schools can provide, 

however, these schools should be in proximity to these students’ places of residence. 

Previous studies highlight that school location is an important factor educational choice, 

especially among disadvantaged populations (C. Bell, 2009; C. A. Bell, 2007; Teske et al., 

2009).  

This study examined the location of charter high schools in North Carolina relative 

to the socioeconomic and racial conditions of their surrounding neighborhoods. Using data 

from the North Carolina Department of Public Instruction, the 2010–2014 American 

Community Survey, and the National Center for Education Statistics, I evaluated whether 

charter high schools in North Carolina located in the most disadvantaged neighborhoods. I 

also assessed whether charter schools located in neighborhoods with majority Black or 

racial minority populations. To identify the socioeconomic status of neighborhoods, I 

examined various neighborhood socioeconomic characteristics including the percent of 

non-Hispanic Black residents, Hispanic residents, single parent families, adults over age 

25 with less than a high school education, families in poverty, as well as the unemployed 

rate for the population 16 years and older. I used these six socioeconomic characteristics 

to create a standardized socioeconomic index, and then employed spatial analyses to map 

the socioeconomic index score of each census tract in North Carolina and the location of 

charter high schools in the state. I also created maps that presented the location of charter 

high schools relative to the percent of Blacks and minority residents in each census tract.  

I find that charter high schools in North Carolina mainly located in neighborhoods 

with high socioeconomic status or with high non-Hispanic White populations. Fifty-four 

percent of charter high schools in North Carolina were in neighborhoods with high 



203 
 

socioeconomic status, while 46% located in low socioeconomic neighborhoods. Only 5.3% 

located in the most disadvantaged communities. Among high performing charter high 

schools, 14.5% located in low-status tracts, with one school being in tracts with the lowest 

socioeconomic status. Analyses of charter school location relative to the racial composition 

of neighborhoods revealed that 46% of charter high schools were in majority Black 

neighborhoods and 47.4% in neighborhoods in which racial minorities comprised more 

than 35 percent of the total population. Further, my results showed that a higher percentage 

of charter schools established after the North Carolina charter sector expansion located in 

low-status neighborhoods, as well as in neighborhoods with high Black and minority 

populations.  

Evidence from prior research highlight that charter schools often located in low-

status areas that surround areas with the lowest status. Likewise, most charter schools in 

New Jersey located in racially diverse block groups that surrounded block groups with 

dense concentrations of African American students (Gulosino & d’Entremont, 2011). 

Charter high schools in North Carolina, however, do not seem to be engaging in similar 

strategies. I observed very few instances where charter high schools located within high-

status tracks but were close to the border of a low-status neighborhood. North Carolina 

charter high schools may be strategically locating in more affluent areas to attain a low 

proportion of at-risk students.  

My results reveal that charter high schools in North Carolina, unlike charter schools 

in other settings such as Washington, D.C, are not locating in the most disadvantaged 

neighborhoods. My analyses revealed however, that traditional public high schools are also 

not located in these neighborhoods. As such, charter schools in North Carolina may similar 
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locational patterns to traditional public schools. Nevertheless, I do find evidence that 

charter high schools opened after the North Carolina 100-cap removal are more likely to 

locate in low-status, majority black, and minority tracts compared to charter schools 

opened before the sector expansion. This suggests that the changes to the charter school 

legislation in 2011 and 2013 may have provided some increased opportunity for 

disadvantaged students.  

 

Limitations 

While this study presents insightful knowledge into the location of charter schools 

in North Carolina, it is not without limitations. First, this study is descriptive in nature and 

does not evaluate why charter schools locate where they do or the social, economic, and 

practical factors associated with their locations. In future projects I hope to conduct 

analyses to investigate these research questions. Second, I used various census tract 

characteristics to identify low-socioeconomic neighborhoods, which are likely to have at-

risk or disadvantaged students. However, there may be other neighborhood factors that can 

place students at risk of academic failure that are not included in my index. One such factor 

is neighborhood crime rate, which is not available in ACS data. Finally, my study focuses 

on charter highs schools in North Carolina and is not generalizable to other states or 

municipalities across the United States. 

 

Conclusion  

Charter schools are promoted as the ‘new civil right’ because they provide 

disadvantaged and traditional marginalized groups with educational choice, a privilege 



205 
 

previously limited to advantaged families. At the same time, however, charter critics note 

that these schools negatively impact public school students because they drain traditional 

public schools of resources and top performing students. Previous research highlights that 

school location is an important factor if low-income and minority families are to exercise 

their right to choose schools for their children. While some previous studies found charter 

schools locate in communities with high proportions of Blacks, racial minorities, and low-

income populations, others showed that charter schools choose to locate near to these 

communities, but in more advantaged communities. The findings I have presented suggest 

that charter schools in North Carolina are mainly located in high socioeconomic status 

neighborhoods, but that these locational patterns are similar to traditional public high 

schools in the state. Moreover, I show that newly opened charter high schools in North 

Carolina are more likely to locate in low socioeconomic neighborhoods, thereby providing 

increased opportunities for disadvantaged students. As support for charter schools continue 

to grow, the results from this study provide important insight into the impact charter 

schools can have on exiting educational inequalities. 

 
 
  



206 
 

References 

Andre-Bechely, L. (2007). Finding space and managing distance: Public school choice in 
an urban California district. Urban Studies, 44(7), 1355-1376.  

Bell, C. (2009). Geography in parental choice. American Journal of Education, 115(4), 
493-521.  

Bell, C. A. (2007). Space and place: Urban parents’ geographical preferences for schools. 
The Urban Review, 39(4), 375-404.  

Bifulco, R., & Ladd, H. F. (2007). School choice, racial segregation, and test‐score gaps: 
Evidence from North Carolina's charter school program. Journal of Policy Analysis 
and Management, 26(1), 31-56.  

D'Entremont, C. J. (2012). Circles of Influence: Rational decision-making, strategic 
positioning, and the formation of charter school clusters in New Jersey. (Doctor of 
Philosophy), Columbia University,  

ESRI. (1998). ESRI Shapefile technical description: An ESRI white paper. Retrieved from 
https://www.esri.com/content/dam/esrisites/sitecore-
archive/Files/Pdfs/library/whitepapers/pdfs/shapefile.pdf 

ESRI. (n.d.). What is GIS? Retrieved from https://www.esri.com/en-us/what-is-
gis/overview 

Glazerman, S. M. (1998). School Quality and Social Stratification: The Determinants and 
Consequences of Parental School Choice.  

Glomm, G., Harris, D., & Lo, T.-F. (2005). Charter school location. Economics of 
Education Review, 24(4), 451-457.  

Gonzalez, K. P., Stoner, C., & Jovel, J. E. (2003). Examining the role of social capital in 
access to college for Latinas: Toward a college opportunity framework. Journal of 
Hispanic Higher Education, 2(2), 146-170.  

Gulosino, C., & d’Entremont, C. (2011). Circles of influence: An analysis of charter school 
location and racial patterns at varying geographic scales. Education Policy Analysis 
Archives, 19(8).  

Gulosino, C., & Lubienski, C. (2011). School's strategic responses to competition in 
segregated urban areas: Patterns in school locations in metropolitan detroit. 
Education Policy Analysis Archives, 19, 1-29.  

Gulosino, C., & Miron, G. (2017). Evaluating the locational attributes of education 
management organizations (EMOs). Journal of School Choice, 11(3), 357-398.  

Henig, J. R., & MacDonald, J. A. (2002). Locational decisions of charter schools: Probing 
the market metaphor. Social Science Quarterly, 83(4), 962-980.  

Hoxby, C. M. (2003). School choice and school productivity. Could school choice be a tide 
that lifts all boats? In The economics of school choice (pp. 287-342): University of 
Chicago Press. 

IPUMS NHGIS. (n.d.). About IPUMS NHGIS. Retrieved from 
https://www.nhgis.org/about 

Kleitz, B., Weiher, G. R., Tedin, K., & Matland, R. (2000). Choice, charter schools, and 
household preferences. Social Science Quarterly, 846-854.  

Koller, K., & Welsch, D. M. (2017). Location decisions of charter schools: an examination 
of Michigan. Education Economics, 25(2), 158-182.  



207 
 

Lacireno-Paquet, N., Holyoke, T. T., Moser, M., & Henig, J. R. (2002). Creaming versus 
cropping: Charter school enrollment practices in response to market incentives. 
Educational Evaluation and Policy Analysis, 24(2), 145-158.  

LaFleur, J. C. (2016). Locating Chicago’s charter schools: A socio-spatial analysis. 
Education Policy Analysis Archives, 24, 1-28.  

Lipman, P. (2011). Neoliberal education restructuring dangers and opportunities of the 
present crisis. Monthly Review, 63(3), 114.  

Lubienski, C., Gulosino, C., & Weitzel, P. (2009). School choice and competitive 
incentives: Mapping the distribution of educational opportunities across local 
education markets. American Journal of Education, 115(4), 601-647.  

Manson, S., Schroeder, J., Van Riper, D., Kugler, T., & Ruggles, S. (2020). IPUMS 
National Historical Geographic Information System: Version 15.0 [dataset]. 
Retrieved from: https://www.nhgis.org/ 

McFarland, J., Hussar, B., Zhang, J., Wang, X., Wang, K., Hein, S., . . . Barmer, A. (2019). 
The Condition of Education 2019. (NCES 2019-144). Washington DC: National 
Center for Education Statistics Retrieved from 
https://nces.ed.gov/programs/coe/indicator_cgb.asp. 

Monger, D. (2012). Charter school location choices and community characteristics: 
Evidence from North Carolina. (Masters in Public Policy Unpublished Master's 
Thesis), Duke University, Durham, NC.  

National Center for Education Statistics. (n.d.). School Locations & Geoassignments. 
Retrieved from https://nces.ed.gov/programs/edge/Geographic/SchoolLocations 

Nieuwenhuis, J., Kleinepier, T., & van Ham, M. (2021). The role of exposure to 
neighborhood and school poverty in understanding educational attainment. Journal 
of Youth and Adolescence, 50(5), 872-892.  

North Carolina Department of Public Instruction. (2015). School Performance Grades– 
2013-14: Questions and Answers. Retrieved from 
https://www.dpi.nc.gov/media/5815/open 

North Carolina Department of Public Instruction. (n.d.-a). EDDIE. Retrieved from 
https://www.dpi.nc.gov/districts-schools/district-operations/financial-and-
business-services/eddie 

North Carolina Department of Public Instruction. (n.d.-b). Statistical Profile. Retrieved 
from http://apps.schools.nc.gov/ords/f?p=145:1 

The Combined Text of House Bill 955, § 115C-218 Stat. (1996 June 21). 
Owens, A. (2010). Neighborhoods and schools as competing and reinforcing contexts for 

educational attainment. Sociology of Education, 83(4), 287-311.  
Plank, S. B., & Jordan, W. J. (2001). Effects of information, guidance, and actions on 

postsecondary destinations: A study of talent loss. American Educational Research 
Journal, 38(4), 947-979.  

Saultz, A., Fitzpatrick, D., & Jacobsen, R. (2015). Exploring the supply side: Factors 
related to charter school openings in NYC. Journal of School Choice, 9(3), 446-
466. doi:10.1080/15582159.2015.1028829 

Saultz, A., & Yaluma, C. B. (2017). Equal access? Analyzing charter location relative to 
demographics in Ohio. Journal of School Choice, 11(3), 458-476.  



208 
 

Teske, P. E., Fitzpatrick, J. L., & O'Brien, T. (2009). Drivers of choice: Parents, 
transportation, and school choice. Seattle, WA: Center on Reinventing Public 
Education, University of Washington Bothell. 

U.S. Census Bureau. (2011). 2010 Census Redistricting Data (Public Law 94-171) 
Summary File—Technical Documentation.  Retrieved from 
https://www.census.gov/prod/cen2010/doc/pl94-171.pdf. 

United States Census Bureau. (2020). American Community Survey 5-Year Data (2009-
2019). Retrieved from https://www.census.gov/data/developers/data-sets/acs-
5year.html 

US Department of Education National Center for Education Statistics. (2020). Digest of 
Education Statistics 2020. Retrieved from Washington, DC: 
https://nces.ed.gov/programs/digest/2020menu_tables.asp 

Wolf, S., Magnuson, K. A., & Kimbro, R. T. (2017). Family poverty and neighborhood 
poverty: Links with children's school readiness before and after the Great 
Recession. Children and Youth Services Review, 79, 368-384.  

 
  



209 
 

Appendix A 

Overview of Geographic Information System and Explanation of Terms 

What is GIS? 

Geographic information system (GIS) is a framework for gathering, managing, and 

analyzing data (ESRI, n.d.). Rooted in geography, GIS allows for the integration of spatial, 

temporal, and other types of data to understand certain phenomena or social problems. 

These data are displayed in multiple layers or sets of geographical objects. Layers contain 

features, which are represented by either raster data—grid of pixel-filled cells often used 

to represent continuous objects (such as mountains)—and vector data—series of lines and 

points often used to represent discrete objects. 

Figure A1. Difference Between Vector and Raster Representation of a Real-World 
Geographical Feature 

 
Notes: Image obtained from the Geographical Information Technology Training Alliance at 
http://www.gitta.info/what_gis/en/html/overview_data.html  
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Shapefiles 

Shapefiles store non-topological geometry and attribute information for the spatial 

features in a data set.  The geometry for a feature is stored as a shape comprising a set of 

vector coordinates (ESRI, 1998). Shapefiles can support point, line, and area features:  

• A point shapefile consists of individual locations using X,Y coordinates (latitude and 

longitude) (ESRI, 1998). Point shapefiles are used to represent the center point of plot 

location such as a school, tower, or store. 

• A polyline (Line) shapefile is an ordered set of vertices that consists of one or more 

parts. A part is a connected sequence of two or more points. Parts may (or may not) be 

connected to one another and could intersect (ESRI, 1998). Polylines are used to 

represent items such as streams and roads on a map.  

• A polygon shapefile consists of one or more rings that are connected to form a closed, 

non-self-intersecting loop. A polygon may contain multiple outer rings (ESRI, 1998). 

Polygons are used to represent geographical features such as lakes, states, or countries.  

Figure A2. Map with Three Types of Shapefiles Represented 

 
Notes: Image obtained from GIS Lounge at https://www.gislounge.com/what-is-a-shapefile/. Map 
presents the three types of shapefiles: points represented by the well locations, polyline by the river, 
and polygons is represented by the lake. 
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Intersect Analyses Tool 

The Intersect tool calculates the geometric intersection of any number of feature 

classes and feature layers. The features, or portion of features, that are common to all inputs 

(that is, they intersect) will be written to the output feature class.21 

Figure A3. Illustration of the Intersect Analysis 

 
Notes: Image obtained from ESRI at https://pro.arcgis.com/en/pro-app/latest/tool-
reference/analysis/intersect.htm 
  

 
21 https://desktop.arcgis.com/en/arcmap/10.3/tools/analysis-toolbox/how-intersect-analysis-works.htm. 
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Appendix B 

Map B1. Location of Traditional Public High Schools in the Southwest Region of North 
Carolina 

 
Notes: Author’s analyses using data from the 2010-2014 ACS, the NCDPI, and the NCES. Geographical 
shapefiles obtained from the IPUMS NHGIS. Map displays the location of traditional public high 
schools in the south-west region of North Carolina, which includes the Charlotte Mecklenburg school 
district, and the socioeconomic index values of census tracts  
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Map B2. Location of Traditional Public High Schools in the North-Central Region of 
North Carolina 

 
Notes: Author’s analyses using data from the 2010–2014 ACS, the NCDPI, and the NCES. 
Geographical shapefiles obtained from the IPUMS NHGIS. Map displays the location of traditional 
public high schools in the north central region of North Carolina, which includes the Guildford, Wake, 
and Durham school districts, and the socioeconomic index values of census tracts  
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Appendix C  

Maps from Sensitivity Analyses 

Map C1. Charter High School Location and the Percent of Hispanic Population in North 
Carolina 

 
Notes: Author’s analyses using data from the NCDPI, the NCES and the 2010–2014 ACS. Geographical 
shapefiles obtained from the IPUMS NHGIS. Map presents the location of charter high schools in North 
Carolina relative to the percent of Hispanic residents in each census tract. 
 

Map C2. Charter High School Location and the Percent of Single Parent Families in North 
Carolina 

 
Notes: Author’s analyses using data from the NCDPI, the NCES and the 2010–2014 ACS. Geographical 
shapefiles obtained from the IPUMS NHGIS. Map presents the location of charter high schools in North 
Carolina relative to the percent of single parent families in each census tract. 
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Map C3. Charter High School Location in North Carolina and the Percent of Population 
in Census Tracts with Less Than a High School Education 

 
Notes: Author’s analyses using data from the NCDPI, the NCES and the 2010–2014 ACS. Geographical 
shapefiles obtained from the IPUMS NHGIS. Map presents the location of charter high schools in North 
Carolina relative to the percent of the population in each census tract with less than a high school 
education. 
 

Map C4. Charter High School Location and Census Tract Unemployed Rate in North 
Carolina 

 
Notes: Author’s analyses using data from the NCDPI, the NCES and the 2010–2014 ACS. Geographical 
shapefiles obtained from the IPUMS NHGIS. Map presents the location of charter high schools in North 
Carolina relative to the unemployment rate in each census tract. 
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Map C5. Charter High School Location and the Poverty Rate for Families by Census Tract 
in North Carolina 

 
Notes: Author’s analyses using data from the NCDPI, the NCES and the 2010–2014 ACS. Geographical 
shapefiles obtained from the IPUMS NHGIS. Map presents the location of charter high schools in North 
Carolina relative to the poverty rate among families in each census tract. 
 

 
Map C6. Charter School Location in North Carolina and Median Household Income by 
Census Tract 

 
Notes: Author’s analyses using data from the NCDPI, the NCES and the 2010–2014 ACS. Geographical 
shapefiles obtained from the IPUMS NHGIS. Map presents the location of charter high schools in North 
Carolina relative to the standardized median household income in each census tract. 
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Map C7. Charter School Location in the Southwest Region of North Carolina and 
Median Household Income by Census Tract 

 
Notes: Author’s analyses using data from the NCDPI, the NCES and the 2010–2014 ACS. Geographical 
shapefiles obtained from the IPUMS NHGIS. Map presents the location of high-performing charter high 
schools in the southwestern region of North Carolina, which includes the Charlotte-Mecklenburg school 
district, relative to the standardized median household income of each census tract census tracts. 
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Map C8. Charter School Location in the North Central Region of North Carolina and 
Median Household Income by Census Tract 

 
Notes: Author’s analyses using data from the NCDPI, the NCES and the 2010–2014 ACS. Geographical 
shapefiles obtained from the IPUMS NHGIS. Map presents the location of charter high schools in the 
north-central region of North Carolina, which includes the Guildford, Wake, and Durham school 
districts, relative to standardized values of median household income for each census tract.  
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Appendix D 

Additional Tables  

Table D1. Charter School Numbers in North Carolina and Student Membership by Year 

Academic Year 

Number of Charter 
Schools that Opened that 

Served High School 
Students  

1998 9 
1999 6 
2000 6 
2001 7 
2002 2 
2003 2 
2005 3 
2007 1 
2008 5 
2009 1 
2011 3 
2013 7 
2014 9 
2015 6 
2016 6 
2017 1 
2018 1 
2019 1 

Notes: Data obtained from the North Carolina Department of Public Instruction. Year refers to the spring 
calendar year of the academic school year. For example, 2000 refers to the 1999-2000 academic year. 
 

Table D2. Results from Cronbach’s Alpha test 

Item Obs Sign 
Item-test 

Correlatio
n 

Item-rest 
correlatio

n 

Average 
inter-item 
covariance 

alpha 

Percent of population black 2172 + 0.8442 0.6104 35.1145 0.7885 
Percent of population 
Hispanic 2195 + 0.4915 0.348 64.94089 0.7781 

Percent of single parent 
families 2164 + 0.8283 0.7382 46.19802 0.6924 

Percent with less than high 
school education 2194 + 0.716 0.5996 53.83651 0.7306 

Percent unemployed 2172 + 0.6355 0.5896 68.31778 0.773 
Percent of families in 
poverty 2186 + 0.8525 0.7666 43.39664 0.6799 

Test scale     51.96241 0.7747 
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Table D3. Summary Statistics for Additional Characteristics of North Carolina Census 
Tracts  

 Tracts Without Charter Schools Tract with Charter Schools 

 Min Max Mean Std. 
Dev. Min Max Mean Std. 

Dev. 
Total Population 0 16370 4437.09 1959.69 75 9113 4585.62 1828.65 
Percent of Hispanic 0 59.35 8.21 8.22 0 48.75 9.13 10.14 
Percent of limited 
English-speaking 
households 

0 30.80 2.56 3.59 0 21.42 2.85 4.63 

Percent without health 
insurance coverage 0 47.63 15.53 7.44 0 39.02 15.73 7.75 

Percent in Poverty 0 100 18.30 12.51 0 55.23 18.08 11.48 
Percent of Families with 
children in Poverty 0 80 10.83 9.65 0 43.08 11.06 9.14 

Percent with Public 
Assistance Income 0 32.46 2.03 2.21 0 11.72 2.22 2.20 

Percent of homes that are 
rented 0 100 34.59 20.64 0 78.23 34.03 18.55 

Median Household 
Income 2499 184336 49663.3 22932 18797 126327 49454.3 20721 

Media House value 0 870,500 164623 96587.1 45900 454800 161742.
5 79136.1 

Per-capita Income 1310 120972 25837.5
9 11914.9 10193 75623 24812.8 10186.7 

Observations 2195 
Notes: Author’s analyses using data from the 2010–2014 ACS, the NCES, and the NCDPI. Table 
displays the average socioeconomic characteristics of census tracts in North Carolina. Std Dev. 
represents standard deviation.  
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Table D4. School Districts in North Carolina and their Corresponding Number of 
Traditional and Charter Schools  

School Districts 

Traditional 
Public High 

Schools 

Charter 
Schools 

Alamance-Burlington Schools 9 3 
Alexander County Schools 2 0 
Alleghany County Schools 1 0 
Anson County Schools 3 0 
Ashe County Schools 2 0 
Asheboro City Schools 1 0 
Asheville City Schools 2 0 
Avery County Schools 4 2 
Beaufort County Schools 5 1 
Bertie County Schools 2 0 
Bladen County Schools 3 1 
Brunswick County Schools 5 0 
Buncombe County Schools 9 2 
Burke County Schools 6 0 
Cabarrus County Schools 11 2 
Caldwell County Schools 6 0 
Camden County Schools 2 0 
Carteret County Public Schools 5 0 
Caswell County Schools 1 0 
Catawba County Schools 7 0 
Chapel Hill-Carrboro City Schools 5 0 
Charlotte-Mecklenburg Schools 31 12 
Chatham County Schools 5 2 
Cherokee County Schools 5 0 
Clay County Schools 1 0 
Cleveland County Schools 7 1 
Clinton City Schools 1 0 
Columbus County Schools 4 1 
Craven County Schools 5 0 
Cumberland County Schools 17 1 
Currituck County Schools 2 0 
Dare County Schools 4 0 
Davidson County Schools 11 0 
Davie County Schools 3 0 
Deaf and Blind Schools 3 0 
Duplin County Schools 5 0 
Durham Public Schools 13 4 
Edenton-Chowan Schools 1 0 
Edgecombe County Public Schools 4 1 
Elizabeth City-Pasquotank Public Schools 4 1 
Elkin City Schools 1 0 
Franklin County Schools 4 0 
Gaston County Schools 14 2 
Gates County Schools 1 0 
Graham County Schools 1 0 
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School Districts 

Traditional 
Public High 

Schools 

Charter 
Schools 

Granville County Schools 7 2 
Greene County Schools 2 0 
Guilford County Schools 33 4 
Halifax County Schools 2 0 
Harnett County Schools 6 0 
Haywood County Schools 4 0 
Henderson County Schools 6 0 
Hertford County Schools 3 0 
Hickory City Schools 2 0 
Hoke County Schools 3 0 
Hyde County Schools 2 0 
Iredell-Statesville Schools 10 2 
Jackson County Public Schools 4 1 
Johnston County Public Schools 10 1 
Jones County Schools 1 0 
Kannapolis City Schools 1 0 
Lee County Schools 5 0 
Lenoir County Public Schools 5 0 
Lexington City Schools 2 0 
Lincoln County Schools 5 1 
Macon County Schools 5 0 
Madison County Schools 2 0 
Martin County Schools 2 1 
McDowell County Schools 3 0 
Mitchell County Schools 2 0 
Montgomery County Schools 4 0 
Moore County Schools 4 1 
Mooresville Graded School District 2 0 
Mount Airy City Schools 1 0 
NC Virtual Public School 1 0 
Nash-Rocky Mount Schools 7 1 
New Hanover County Schools 9 0 
Newton Conover City Schools 3 0 
Northampton County Schools 2 1 
Onslow County Schools 8 0 
Orange County Schools 3 1 
Pamlico County Schools 1 1 
Pender County Schools 4 0 
Perquimans County Schools 1 0 
Person County Schools 2 1 
Pitt County Schools 9 0 
Polk County Schools 2 0 
Public Schools of Robeson County 7 0 
Randolph County School System 8 1 
Richmond County Schools 3 0 
Roanoke Rapids City Schools 2 0 
Rockingham County Schools 6 1 
Rowan-Salisbury Schools 8 0 
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School Districts 

Traditional 
Public High 

Schools 

Charter 
Schools 

Rutherford County Schools 5 1 
Sampson County Schools 5 0 
Scotland County Schools 3 0 
Stanly County Schools 7 1 
Stokes County Schools 5 0 
Surry County Schools 4 1 
Swain County Schools 2 0 
Thomasville City Schools 1 0 
Transylvania County Schools 3 0 
Tyrrell County Schools 1 0 
Union County Public Schools 13 1 
Vance County Schools 3 2 
Wake County Schools 33 7 
Warren County Schools 3 1 
Washington County Schools 2 0 
Watauga County Schools 2 0 
Wayne County Public Schools 10 0 
Weldon City Schools 2 0 
Whiteville City Schools 2 0 
Wilkes County Schools 5 1 
Wilson County Schools 6 1 
Winston Salem / Forsyth County Schools 20 3 
Yadkin County Schools 7 0 
Yancey County Schools 1 0 

   
Total 607 76 

Notes: Data obtained from the North Carolina Department of Public Instruction. 
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CHAPTER 5: CONCLUSION 

Each of the essays in this dissertation focuses on the impact of public policies on 

the outcomes of young adults. The first essay used restricted national health survey data to 

identify the causal impact of the 2014 Affordable Care Act’s Medicaid eligibility 

expansion policy on the health-related outcomes and financial well-being of low-income 

young adults. The second essay used administrative education data from North Carolina to 

examine the competitive effects of charter schools on college readiness and college-going 

intentions. Finally, the third essay employed spatial analyses using publicly available data 

to identify the location of charter schools in North Carolina relative to the socioeconomic 

conditions of their neighborhoods. Taken together, this dissertation not only advances the 

health and education literatures, but also highlights the important role public policies can 

play in improving the lives and well-being of disadvantaged groups. 

 The first essay extends the health literature by concentrating specifically on 

childless low-income young adults—the group within the young adult population that 

would have benefited the most from Medicaid expansion. This essay also evaluates policy 

impacts on outcomes—health status, health care utilizations, and financial well-being—for 

young adults not assessed in prior studies, while providing recent estimates for impacts on 

health coverage and health care access. My findings show that providing government 

sponsored health insurance increases coverage rates or young adults, as well as improves 

their access to needed mental health care and prescription medication, and financial well-

being. I also find that the Medicaid expansion policy, unlike the Dependent Coverage 

provision, helped to reduce existing gaps in insurance coverage and health care access 

between non-Hispanic Whites and racial minority groups. This essay reveals the crucial 
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role social welfare policies play in creating equitable health systems. Nevertheless, the 

findings from this essay suggest that increased rates of health insurance coverage among 

low-income young have not translated into increased engagement or utilization of the 

health care system. Policy makers should therefore implement supplemental programs 

aimed at encouraging young adult engagement with the health care system, particularly for 

preventive care.  

 My second essay demonstrated that expanding charter school sectors does not 

improve the high school education system for young adults. While prior studies have 

evaluated the competitive effects of charter schools on the test scores, enrollment rates, and 

financial resources of schools and districts, my study is the first to examine the 

spillover/competitive effects of charter high schools on college readiness and college-going 

intentions. My results showed that an increase in charter high school numbers in North 

Carolina had no spillover/competitive effects on district outcomes. These results provide 

no support for the argument that charter schools can improve the education system through 

increased competition. This study highlights the need for policy makers to identify ways 

that charter schools and traditional public schools can operate effectively together within 

the public education system. Additionally, states and districts should carefully implement 

policies to improve the efficiency and effectiveness of traditional public schools so that 

they can improve student outcomes and long-term educational attainment.  

Finally, my third essay extended the research on charter location by examining the 

location of charter high schools in North Carolina—not previously explored—relative to 

the socioeconomic status and racial composition of their surrounding neighborhoods. In 

addition to arguing that charter schools can improve the education system through 
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increased competition and innovation, charter school advocates argue that charter schools 

provide educational choice and opportunities—previously only enjoyed by advantaged 

children and families— to low income and minorities students. Prior research on charter 

school location, however, often reveal that charter schools do not locate in disadvantaged 

areas, but rather in areas with higher socioeconomic status or lower proportions of minority 

populations. In some studies, charter schools were found to locate in high status areas that 

surrounded communities with low socioeconomic status or with high Black and minority 

populations. In my third essay, I not only examined the location of all charter high schools 

in North Carolina, but I also examined whether charter schools established before and after 

the expansion of the state’s charter school sector had different locational patterns.  I showed 

that while charter high schools in North Carolina have similar locational patterns to charter 

schools in other geographical settings—locating mainly in high status communities—

charter high schools established after the North Carolina charter sector expansion were 

more likely to locate in communities with low socioeconomic status compared to charter 

high schools established before the sector expansion. The results from this study suggest 

the need for careful policy formulation to ensure public polices not only help improve 

outcomes for members of society, but also address existing socioeconomic inequalities.  

While charter sectors can be expanded, policies should also be implemented to incentivize 

charter schools to locate in low-socioeconomic communities where they can increase 

education opportunities for disadvantaged students. This is particularly important because 

low-income families often lack the resources to send their children to schools further away 

from home.  
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Directions for Future Research  

The findings from the three essays indicate several directions for future research. 

In my first essay I showed that Medicaid expansion had a positive impact on the health 

coverage, health care access, and financial well-being of low-income young adults. Future 

analyses is needed to explore the impact of Medicaid expansion on other non-health 

outcomes including post-secondary enrollment. Further, as more recent data become 

available, future research can evaluate the impact of the ACA’s three main policies—

Dependent Coverage provision, Medicaid eligibility expansion, and Marketplace 

provision—on the outcomes of young adults. Likewise, the results from my second chapter 

suggest the need for future analyses incorporating recent data on measures of college 

readiness and intentions to identify whether charter school spillover/competitive effects 

occur later. Finally, considering the findings from my third essay, research employing 

statistical analyses is needed to identify the factors associated with charter school location 

in North Carolina.   
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