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Abstract of Dissertation 
 

 
Essays on the Economics of Higher Education Policy 

 
This dissertation examines the role of higher education policy on students’ 

educational and labor market outcomes. It consists of three chapters. 

In Chapter 1, I study the impact of parent borrowing on their children’s college 

educational outcomes by evaluating the effect of the Federal Parent PLUS loan program 

using detailed administrative data in Texas between 2007 and 2015. Due to changes in 

credit standards, more parents of credit constrained students were able to take out Parent 

PLUS loans if their child started college in years where the credit standards were 

loosened. I exploit this variation and estimate difference-in-differences models that 

compare students who are credit constrained to students who are not across years with 

varying credit standards. PLUS loans increase the likelihood enrolling in four-year 

institutions. Correspondingly, students spend more time in school and spend less time 

working while in school. Finally, PLUS loans increase the likelihood of graduating 

within five years. 

In Chapter 2, I study a student loan forgiveness policy. With student loan debt on 

the rise, proposals for both blanket and targeted loan forgiveness policies have been at the 

center of recent US policy debate. In this paper, I study the impact of one of the first 

federal level student loan forgiveness program in the United States on labor market 

outcomes. The Public Service Loan Forgiveness program, implemented in October 2007, 

forgives the federal student loans of those working in public service jobs after ten years 

of work and repayment. This potential for forgiveness creates an incentive to enter and/or 

stay in public service jobs. I use administrative data from Texas and a difference in 
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differences design to study the impact of this policy on worker behavior. I study entry 

into the public sector as well as retention in the sector. My results show no significant 

impact on the labor market outcomes of graduates of law school nor graduates of 

master’s degree programs.  

In Chapter 3, we study the role occupational licensing requirements play in higher 

education. In the United States, licenses are required for entry into many different 

occupations. Requirements vary by state and occupation, but many licenses require a 

minimum number of training or instructional hours. We consider the impact of these 

hours requirements on students and postsecondary institutions, with a particular focus on 

cosmetology (also known as hairstyling or beauty)—the field that requires the highest 

number of training hours in the largest number of states. We implement a difference-in-

difference design based on state-level changes in licensing hours for cosmetologists 

between 2011 and 2019. We ask how and whether changes to hours requirements 

influence student outcomes and institutional behavior. We find that lowering required 

hours is likely beneficial for students, as it raises completion, lowers tuition, and expands 

enrollment among some groups of students. Larger institutions appear to reduce their 

tuition by less than smaller institutions. We find no detectable effects on student debt or 

the earnings of cosmetologists. 
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Chapter 1: The Effect of Parent PLUS Loans on Student Outcomes1 
 
 
1.1  Introduction 
 

Higher education is an important pathway to financial well-being, but the high 

cost of college remains a barrier for many students. (Johnson, 2020; Bailey and Dynarski, 

2011). Almost half of students finance at least part of their education through student 

loans, but these loans are often insufficient to fully cover the cost of college.2 Moreover, 

parents of college students often use their financial resources to supplement federal 

financial aid. As of the 2023-24 academic year, 62 percent of families said they used 

some of their current income to pay for college.3 Due to the family’s role in financing 

college, Parent Loans for Undergraduate Students, or Parent PLUS loans, are available to 

parents of undergraduate dependent students to help cover the costs of college. The loans 

are popular: in 2022, about 3.7 million families owed $104 billion in PLUS loans. 

However, critics of this program argue that the debt is a significant burden for poorer 

families.4 

Weighing the costs and benefits of Parent PLUS debt on families requires causal 

estimates of their educational benefits. However, because taking out a loan is a choice, 

families that take out Parent PLUS loans are likely to be different from families that do 

not, both in observable and unobservable ways. Additionally, data on individual-level 

 
1 The conclusions of this research do not necessarily reflect the opinion or official position of the University 
of Houston Education Research Center, the Texas Education Agency, the Texas Higher Education 
Coordinating Board, the Texas Workforce Commission, or the State of Texas. 
2 Hanson, Melanie. “Average Student Loan Debt by Year” EducationData.org, August 16, 2024 
3 How America Pays for College, 2024 
https://www.salliemae.com/content/dam/slm/writtencontent/Research/HAP_2024.pdf  
4 Granville, Peter. Parent PLUS Borrowers: The Hidden Casualties of the Student Debt Crisis” The Century 
Foundation, May 31, 2022, https://tcf.org/content/report/parent-plus-borrowers-the-hidden-casualties-of-
the-student-debt-crisis/  

https://www.salliemae.com/content/dam/slm/writtencontent/Research/HAP_2024.pdf
https://tcf.org/content/report/parent-plus-borrowers-the-hidden-casualties-of-the-student-debt-crisis/
https://tcf.org/content/report/parent-plus-borrowers-the-hidden-casualties-of-the-student-debt-crisis/
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borrowing of various types of loans is not readily available. As a result, little is known 

about Parent PLUS loans’ educational benefits to students. 

This paper estimates the causal effect of Parent PLUS loans on student outcomes, 

overcoming non-random take-up by exploiting policy variation in the accessibility of 

Parent PLUS loans using detailed administrative data in Texas between 2007 and 2015. 

Unlike federal loans to students, PLUS loans require a credit check, and cohorts entering 

college were exposed to varying credit standards over this period. I exploit this policy 

variation with the fact that some students were credit constrained, defined as exhausting 

their federal student loans, and therefore more likely to use the Parent PLUS loan 

program. I thus estimate difference-in-differences models that compare students who are 

credit constrained to students who are not across cohorts exposed to varying credit 

standards. I show that PLUS loans lead to higher levels of educational attainment, 

increasing the number of years spent in college and the likelihood of graduating. I 

provide evidence of two mechanisms leading to this effect – an increased likelihood of 

enrolling in four-year institutions, and a decreased likelihood of working while in school. 

Finally, I show that treated students earn more ten years after entering college, suggesting 

long-term gains for students accessing the PLUS program. 

I apply the difference-in-differences design to rich administrative data in Texas 

that tracks students’ enrollment, borrowing, degree attainment, and employment over 

time.  I use data from the Texas Higher Education Coordinating Board that covers the 

universe of students who enroll in Texas public or private, not-for-profit institutions for 

the first-time between 2007 and 2015. This data is linked to information from students’ 

applications for, and usage of, federal student aid. This detailed data contains containing 
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information about federal, state, and institution loans, grants, and other sources of 

financial aid as well as information on demographics and family background. I also link 

their unemployment insurance records, containing information about quarterly 

employment and earnings. I focus my analysis on low-income families who are less 

likely to have access to other sources of credit to finance their education, and whose 

access to the PLUS program would be more salient. 

The paper’s research design leverages two important facts. The first is that the 

Department of Education relaxed lending standards in 2010, tightened them in 2011, and 

relaxed them again in 2014, generating large, unexpected changes in whether parents 

could access PLUS loans. The second is that Parent PLUS loans have higher interest rates 

and fees than federal student loans, so there is strong financial incentive for students (and 

families) to exhaust the availability of federal loans available directly to the student 

before accessing the Parent PLUS loan program. I follow Black et al. (2023) and consider 

students borrowing at their individual loan limit in their freshman year to be credit 

constrained. These students are more likely to  benefit from the availability of Parent 

PLUS loans. Instead, unconstrained students – defined as students who borrow below the 

maximum level of federal student loans in their freshman year – would unlikely benefit 

from Parent PLUS as they could still borrow under the student federal loan program if 

needed. Although constrained and unconstrained students may differ in important ways, I 

compare their take-up of Parent PLUS loans and their outcomes across cohorts in a 

difference in differences design, accounting for inherent differences across these groups.  

My key identifying assumption is that, in the absence of the changes to the PLUS 

loan borrowing standards, these cohorts of constrained and unconstrained students would 
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have experienced similar trends in outcomes. Importantly, I do not need these groups 

borrowing at or below the limit to be the same, but rather I need their differences to 

remain consistent over time. I show evidence to support this claim in several ways, 

including assessing parallel trends and providing balance tables of covariates. 

Additionally, there is ample anecdotal evidence that these changes in the PLUS loan 

standards were made quietly, and I find no evidence that PLUS loans are replacing, or 

being replaced by, other forms of loans or grants. These facts help to rule out any 

adjustments to borrowing in anticipation of the PLUS policy changes. 

The design provides a strong first-stage. The parents of constrained students are 

relatively more likely to take out PLUS loans during years where the Department of 

Education’s credit standards were relaxed.5 At the same time, the differences between 

constrained and unconstrained students do not vary dramatically between entry cohorts, 

lending credibility that the results are not driven by comparing students with changing 

observable and unobservable characteristics.  

The results show that access to PLUS loans increases educational attainment. I 

find that PLUS loans lead to students being enrolled for more semesters and years of 

college over the next five years. Combining my first and second stage results, and under 

instrumental variables assumptions detailed in section 5, I find that an additional $1000 in 

PLUS loans in a student’s freshman years increases their likelihood of graduating within 

five years of entry by 1.8 percentage points. The results show that a Parent PLUS loan 

allows a student to access a four-year, rather than two-year institution, and allows them to 

 
5 I borrow this identification from Black et al. (2023). These authors use this design to study the effect of 
increasing the student loan limit. I borrow the identification strategy to study the effect of access to federal 
parent loans for education. 
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work less while in school, which are likely both contributing to the effect on educational 

attainment. My results support previous research in suggesting that credit constraints are 

an important barrier to college access for low-income students (Cowan, 2016; Park & 

Scott-Clayton, 2018). I show that, for a sample of low-income students whose parents are 

less likely to have access to other sources of credit, access to the PLUS program changes 

their educational decisions and attainment. The Parent PLUS program appears promising 

in alleviating credit constraints but may have unintended consequences for families and 

parents who are not able to repay the loans. Because the parent who takes on the loan is 

not the direct beneficiary of it, more research is needed to understand the welfare effects 

of the program. 

Similar to Black et al. (2023), my research design relies on observing students’ 

first year borrowing behavior and determining whether they are credit constrained or not. 

Because of this, I cannot study the effect of PLUS loans on the decision to initially enroll 

in school. Rather, my analysis isolates the effect of increasing credit to the family, but not 

the student themselves, given they enroll for at least one semester in an institution in 

Texas. One might worry that an effect on the extensive margin of enrollment might bias 

my results. I provide evidence that my sample does not change in terms of size, percent 

treated, or composition despite changes in access to PLUS loans. If, however, there is an 

extensive margin effect, this would bias my results toward zero, as the marginal students 

enrolling only in years with PLUS access are relatively less likely to persist, especially 

with the reversal of the PLUS expansion in 2012.  

I include several other robustness checks to provide further evidence that supports 

my causal design. First, I present results from analyses that include controls for a large 
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set of demographic and family background characteristics.6 My results remain consistent, 

both in terms of magnitude and significance, across these specifications, suggesting 

student characteristics are not biasing my results. I then keep a sample of only Texas 

residents and perform the analysis separately for those who submitted their first-year 

FAFSA from counties that were more or less impacted by the Great Recession. My 

results show similar results across these groups, suggesting differential exposure to the 

recession is not driving changes in student outcomes. 

 I contribute to two main strands of literature with this analysis. The first focuses 

on the impact of increased access to loans on educational and labor market outcomes. 

This paper is the first that I am aware of to study the causal impact of Parent PLUS loans 

on low-income students’ outcomes. Closest to my study is Johnson, Bruch, and Gill 

(2019), which uses institution-level data to descriptively study the relationship between 

PLUS loan changes and enrollment at HBCUs. They find that the share of students with 

PLUS loans at Historically Black Colleges and Universities decreased the year after the 

credit standard tightening, and this decrease was associated with a decrease in enrollment 

at HBCUs. I build on this work by using student-level data and a difference in differences 

design to find the causal effect of PLUS loans on student outcomes, among students who 

enroll in college and are credit-constrained in their first year of college.  

The majority of the literature on loans and student outcomes focuses on loans to 

students. Most recently, Black et al. (2023) finds that increases in student loan limits 

positively impacted the persistence, degree completion, and later-life earnings of credit-

constrained undergraduate students, results that are in line with other studies.7 I build on 

 
6 These include age, race, ethnicity, gender, parent education, parent income, and Texas residency. 
7 See, for example, Marx and Turner (2019) and Denning (2019) 
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this literature by studying a federal student loan program where the loans go to parents 

instead of students. It is unclear whether more loans to parents will have the same impact 

on students’ educational outcomes as when students take out more loans themselves. The 

parent PLUS loan increases the student’s line of credit without imposing the same 

psychological burden on the student of taking on more loans themselves. Students could 

experience a positive impact on credits earned or performance in classes without the 

stress of having higher loan balances. Students could also be less likely to switch away 

from public service careers, as research has found that debt can drive these decisions 

(Rothstein and Rouse 2011). There is evidence that increased borrowing increases 

performance as well, and vice versa. (Marx and Turner, 2019a; Barr, Bird, and 

Castleman, 2021). However, if the key mechanism of these effects is student effort and 

motivation to graduate and pay off their loans, loans to parents might not have the same 

impact.  

Additionally, my study provides an analysis of a much larger expansion of credit 

to these low-income families than prior research. Many student loan expansions have 

been to the order of a few thousand dollars at the maximum8. The average parent 

borrower has a PLUS loan of $16,453, so changes in access could mean large expansions 

of credit to put toward financing college (Baum et al., 2019).  

 The second strand of literature my study contributes to explores how parents use 

their resources to finance higher education. Parents who have other access to credit, such 

as Home Equity Lines of Credit, often use them to help finance higher education for their 

 
8 See, for example, Black et al. 2023. 
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children as well.9 I build on this literature by studying the effect of a federal program that 

does not rely on a family having wealth already invested in a home. Other work studies 

the effect of parents’ Earned Income Tax Credit on their children’s college decisions and 

finds mixed results.10 My analysis studies the effect of access to loans, rather than cash, 

which could affect families differently, particularly if there are degrees of debt aversion. 

 The paper continues as follows. Section 2 provides institutional background on 

students borrowing and the Parent PLUS program. In section 3, I describe the data used 

for my analysis. Section 4 describes the methodology I use to isolate the causal effect of 

these loans on students. Section 5 describes the results. Section 6 includes various 

robustness checks of my results, and section 7 concludes.  

 

1.2  Background 

 In order to access the federal student loan program, students must fill out the Free 

Application for Federal Financial Aid (FAFSA). Information on the FAFSA determines a 

family’s expected family contribution, or EFC. This is the amount the government 

expects a family to be able to pay for their child’s education in a particular year.  This 

information also helps to determine the types and amounts of aid students are eligible for, 

such as Pell grants or the share of subsidized versus unsubsidized loans. About half of 

undergraduate students borrow from the federal government each year to finance their 

studies. However, students can only borrow up to a certain amount in each year of their 

 
9 See, for example, Stolper, 2015, which finds that relaxing constraints on using HELOCs to pay for college 
led to students enrolling in more selective institutions and spending more on tuition. See also Johnson, 
2020. 
10 Manoli and Turner, (2018) find additional tax refunds received increased children’s college enrollment. 
Ohannessian and Ost, (2022) find no effect of the EITC’s college subsidy on enrollment. 
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undergraduate education. This amount varies by year in school and by dependency status, 

with a few exceptions to the rule. However, many students bunch at this borrowing limit. 

Since 2008, the limit for a student’s freshman year has been $5,500. For many students, 

this may not be enough to cover all their expenses. Families then turn to other ways to 

pay for college.  

Introduced as part of the 1980 reauthorization of the Higher Education Act, Parent 

Loans for Undergraduate Students (PLUS loans) were meant to help families bridge the 

gap between their current liquid assets and their expected family contribution (Baum et 

al. 2019). If parents seek to take out a PLUS loan, they must submit a separate 

application once their student has submitted a FAFSA. Before 2011, parents could apply 

for PLUS without their student submitting a FAFSA, however I see no compositional 

change in PLUS borrowers who submit FAFSAs over time. And, since my main sample 

focuses on low-income students, it is likely that these families were already submitting 

FAFSAs regardless of the rules around PLUS loans.  

Parent PLUS loans differ from student loans in that they are not an entitlement 

program, but instead individuals must pass a check for adverse credit history. They also 

do not have an blanket cap on the amount that can be borrowed. Rather, parents can 

borrow up to the cost of attendance, including room and board, minus any grants or 

scholarships their student received. With college tuition increasing, and essentially no 

cap11 on parent PLUS loans, parents’ balances have increased over time, above and 

beyond their expected family contribution (Baum 2019). BY 2016, 62 percent of Parent 

PLUS borrowers were borrowing more than their expected family contribution.  

 
11 There was previously a $3,000 per year cap on the Parent PLUS loan, but it was removed in the 1992 
Reauthorization of the Higher Education Act (Baum et al. 2019). 
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The intuition behind student borrowing is straightforward – the student is 

borrowing against their future earnings, which are likely higher than their current 

earnings after the completion of their degree. The intuition for parent borrowing is less 

clear – parents will not get an earnings bump for their child’s education but will still be 

responsible for paying back the PLUS loans. However, if we consider the family unit as 

the decision-maker, we then want to quantify the benefit to the student from accessing 

PLUS loans to the cost of the parent.  

It is important to note that Parent PLUS loans have less favorable terms than 

federal student loans. They are subject to higher interest rates, higher origination fees, 

and have fewer options for repayment and forgiveness. For these reasons, students should 

still max out their own federal student loans before their parents choose to take on a 

PLUS loan. However, these terms are typically more favorable than private student loans, 

so taking out PLUS loans remains a rational option for some families. 

 

1.2.1  Changes in Access to PLUS  

Parent PLUS loans are not an entitlement program, unlike the federal student 

loans. Parents must pass a check for adverse credit history in order to access the program. 

Most aspects of the adverse credit definition have remained consistent over time. Any 

individual with loans more than ninety days delinquent or any instances of repossession, 

foreclosure, or wage garnishments in the last five years would not be approved for a 

PLUS loan. However, there were three distinct changes to the implementation of the 

standards, from 2010 through 2015 that I exploit in my analysis.  

First, in 2010, due to the elimination of the Federal Family Education Loan 

program, all federal student loans were now administered under the Direct Loan program, 
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including PLUS loans. Prior to this change, parents with students attending schools that 

used the FFEL program could access Parent PLUS loans through private banks. Banks 

were allowed to use stricter credit restrictions than the standard definition of adverse 

credit if they chose to when issuing parent PLUS loans. And there is evidence that they 

did just that. Kantrowitz (2009) reported the denial rates using the 2007-2008 NPSAS12, 

noting that they were much higher for FFEL than for Direct PLUS – 42% as opposed to 

21%. As of July 2010, with all new PLUS loans issued directly from the federal 

government, all potential borrowers were held to the same, looser standards. Specifically, 

any debt in collections or charged off in the last five years no longer prohibited a parent 

from accessing the PLUS loan program, a part of the adverse credit definition previously 

misinterpreted by the federal government direct loan program. This caused an increase in 

Parent PLUS approvals for the 2010-2011 academic year.  

In October 2011, the Department of Education changed their interpretation of the 

credit standards, trying to reconcile the differences between the way FFEL and Direct 

loans were approved. This meant anyone with charged off debt or debt in collections in 

the previous five years would now be denied a PLUS loan13. This caused a subsequent 

spike in denial of parent PLUS loans. Importantly for my analysis, this change was made 

quietly, and left families surprised when they were denied the PLUS loans14. 

Finally, in the fall of 2014, the department changed the restrictions once again, 

easing the standards to access a parent PLUS loan in an effort to serve more students15. 

 
12 National Postsecondary Student Aid Study 
13 See Ben Miller’s presentation at New America on these changes here: 
https://www.youtube.com/watch?v=a7FbW4Smpg0  
14 https://www.insidehighered.com/news/2012/10/12/standards-tightening-federal-plus-loans  
15 https://www.insidehighered.com/news/2014/10/23/us-eases-requirements-parent-plus-loans  

https://www.youtube.com/watch?v=a7FbW4Smpg0
https://www.insidehighered.com/news/2012/10/12/standards-tightening-federal-plus-loans
https://www.insidehighered.com/news/2014/10/23/us-eases-requirements-parent-plus-loans
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As expected, approvals rose in the following academic year. Figure 1, replicated from 

Fishman (2018), shows the changes in the number of Parent PLUS recipients over time. 

This figure provides some aggregate evidence that these changes in the standards had 

some bite, with the total number of parents accessing the program changing in 

conjunction with the changing credit standards. 

The specific changes to the definition of an adverse credit history help to narrow 

the sample of who is likely impacted by them. As of August 2023, about 22% of 

households in the United States had debt in collections. In Texas, that percentage is 

higher, with 32% of households with any debt in collections, and a median amount in 

collections of $2,322. Research has found that these changes in the adverse credit 

definition had heterogeneous effects on consumers. Cellini, Darolia, and Ritter (2020) 

found that individuals living in census tracts with higher poverty rate were more likely to 

fail the new, stricter adverse credit definition in 2012, and vice versa in 2015. Their 

finding motivates my sample restriction to focus on students below the median expected 

family contribution. These families are more likely to be impacted by these changes in 

adverse credit definition, and are less likely than higher income families to have access to 

other sources of credit. 

 

1.3  Data 

 I link three sets of administrative panel data from the state of Texas. Texas is a 

suitable place to study the impact of this federal program since it is a large state with a 

sizable higher education sector, enrolling over 1.5 million students in 2022 (Education 

Data Initiative, 2024). Other than its high share of Hispanic students, higher education 

institutions and enrollment is fairly representative of the U.S. higher education sector 



 13 

overall, lending itself well to many studies.16  There are over one hundred public 

institutions in Texas, ranging from the large flagship university, University of Texas at 

Austin, to smaller community colleges, such as Amarillo College. There are about forty 

private, non-profit institutions in Texas, the majority of which are four-year institutions 

such as including Southern Methodist University and Rice University.  

The first dataset I use contains the universe of enrollees in Texas public and 

private, non-profit institutions.17 The data provides information on enrollment and 

graduation by semester. For students enrolled in public institutions, I observe what they 

are studying. I use this panel to define a sample of first-time enrollees in each year from 

2007 through 2015. I do not observe students who attend institutions outside of Texas. If 

a student attends a Texas institution, and then transfers to institution in a different state, 

they will be in my sample, but I do not observe their outside enrollment. About 95 

percent of my sample are Texas residents, suggesting that the majority of students in my 

sample are from Texas and are likely to stay there. 

 I link this data to student-level information federal student aid awards, which 

allows me to limit my sample to those who apply for federal student aid and to observe 

student borrowing behavior in their first year. The data contains detailed information on 

what types of federal, state, and institutional aid a student uses to finance their education. 

I differentiate Parent PLUS loans from Grad PLUS loans by including only those 

enrolled as undergraduates, as Parent PLUS loans cannot be used for graduate level 

education. This data also includes information included on the FAFSA, such as age, race, 

 
16 See , for example, Black et at. (2023), Black, Turner, and Denning (2023), Miller (2023), Acton et al. 
(2024), Andrews and Stange (2019), and Stolper (2015) 
17 I do not have data on for profit institutions. 
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ethnicity, and parental income and education. This rich data allows me to test whether the 

treatment and comparison groups differ in important ways across cohorts. I do not have 

information on private student loans. However, this sample of low-income families, 

particularly those affected by the changing credit standards, are unlikely to have access to 

the private credit market. I do not observe students who apply for federal financial aid 

and do not enroll in a Texas institution, including those who enroll in institutions outside 

of Texas.  

Finally, I merge data from Texas state unemployment insurance record to study 

how student employment and earnings change both while enrolled in school and up to ten 

years later. This data includes quarterly wages and sector of employment, which I study 

at the yearly level. I do not observe individuals who are employed outside of the state of 

Texas. 

Due to increases in the student loan limit in 2006, 2007, and 2008, and the 

evidence from Black et al (2023) that these changes impacted student outcomes through 

the 2007 freshman cohort, I start my panel with first-time enrollees in 2007. For the 

majority of my panel, 2008 through 2015, undergraduate students are subject to the same 

loan limit in each year of school. In order to accurately identify students likely impacted 

by the changes in access to PLUS loans, I limit my sample to those who applied for 

federal financial aid in their first year of college. I drop individuals who are listed as 

independent in their freshman year, as they are subject to different borrowing limits than 

dependent students, and since Parent PLUS loans can only be used for dependent 

students. I also drop students who I observe borrowing above the dependent student 
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borrowing limit in their freshman year.18 Students who do this likely have parents who 

applied for and were denied a PLUS loan. Since this group who pursues the higher 

borrowing limit is likely positively selected, I drop them in my analysis.19 I limit my 

sample to students who were between 17 and 20 in their freshman year, keeping the 

center 90 percent of the full sample of first-time entering freshmen. This sample 

restriction allows me to focus my analysis on more traditionally aged college students, as 

well as those who had access to PLUS for likely the majority of their postsecondary 

schooling.20 Motivated by evidence that the credit standards disproportionately impacted 

lower-income families,  I limit my sample to individuals whose expected family 

contribution is below the median of $1,400. This sample includes many families with a 

zero expected contribution. As shown in Table 1, the average parental income of students 

with below a $1,400 expected family contribution is around $20,000 per year. My final 

sample includes about 480,000 first time college enrollees in Texas over eight cohorts. 

Overall, about two percent of the sample ever has a PLUS loan. Despite the low take-up 

rate, Table 2 shows a large and statistically significant increase in the take-up of PLUS 

loans on the order of five times the mean.  

Similar to Black et al (2023), my research design relies on observing students’ 

first year borrowing behavior and determining whether they are credit constrained or not. 

Because of this, I cannot study the effect of PLUS loans on the decision to initially enroll 

 
18 Only about 4% of students borrow at the independent student limit with no PLUS loans. 
19 In future work, I plan to focus on these students and how they compare to those whose parents took out a 
PLUS loan. 
20 Students age 24 or older are considered independent, and parents cannot use PLUS loans to finance an 
independent student’s education. 
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in school. Rather, my analysis isolates the effect of increasing credit to the family, given 

the student enrolled for at least one semester in an institution in Texas.  

This rich data allows me to explore many outcomes. I measure educational 

attainment using aggregate semesters and years of enrollment in any Texas institution 

over the five years after entering, as well as graduation rates within this time period. I 

explore mechanisms through which PLUS loans impact attainment such as choice of 

college and work behavior while enrolled in school. Finally, this panel data allows me to 

follow students for up to ten years and study where students are working and how much 

they are earning in the long run. 

 
 
1.4  Empirical Strategy 

I use an event study design at the cohort level to identify the causal impact of 

PLUS loans on student outcomes. I exploit the yearly variation in the adverse credit 

definition to access PLUS loans as my first difference. Students entering college in 2010, 

2011, and 2015 were exposed to higher approval rates of PLUS loans. The second 

difference comes from a measure of students likely being credit constrained. I follow the 

analysis in Black et al. (2023), which identifies constrained borrowers as ones who are 

borrowing at their individual federal student loan limit in their freshman year. Although 

some parents borrow PLUS loans as a replacement for their child taking out more loans, 

in general, PLUS loans are used to supplement student borrowing when the student has 

maxed out on their borrowing.  

Parent PLUS loans have higher interest rates and origination fees than federal 

student loans. They also have fewer options for generous repayment plans. The changes 

in PLUS access are more likely to affect the enrollment decisions of those already 



 17 

borrowing at their individual limit. For example, if a freshman in 2011 borrows $3,000, 

which is below the 2011 limit for freshmen, and their parent takes out a PLUS loan for 

$1,000, and in 2012 their parent is denied access to a PLUS loan, the student can borrow 

more themselves to make up the difference.  

Using the same intuition as Black et al. (2023), I assume these constrained 

students likely would have borrowed more through the federal student loan system if they 

could. My first stage analysis shows exactly this – that students borrowing at the loan 

limit in their freshman year are more likely to use Parent PLUS loans to finance their 

freshman year of college in the years of easier PLUS loan access.  

I define treatment by exposure to a PLUS change in an individual’s freshman 

year, rather than by cohorts of ever being exposed to these changes. I observe in the data 

that most individuals who use PLUS loans take them out in their first and second year of 

study. This could be for several reasons, including that student loan limits increase as an 

individual progresses to later years of undergraduate education. Also, it is unlikely that 

exposure to increased likelihood of getting a PLUS loan in your final year of education 

will impact your outcomes. At this point, individuals have likely found ways to finance 

their education in the absence of PLUS loans.  

It is reasonable to think that those borrowing at their student limit are different 

from those borrowing below their limit. However, my difference in differences design 

allows me to compare changes in these groups over time, accounting for any inherent 

differences in the groups that are consistent over time. My identifying assumption in this 

analysis is that, but for the changes in the adverse credit definition, outcomes for cohorts 

of constrained and unconstrained students would have been on similar trends. I show 
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evidence to support this assumption by showing parallel trends in outcomes prior to the 

policy changes. Additionally, the policy changes I exploit allow for additional evidence 

of the validity of the research design. In a difference in differences analysis, one worries 

that something else changed at the time of the policy that is driving any divergence of the 

treatment and control group outcomes. However, since access to PLUS loans changed 

three times in opposing directions, it is easier to rule out that other events were driving 

the differences in outcomes in the years of the policy changes, particularly in opposing 

directions. Moreover, these policy changes were made quietly, since they were meant to 

correct differences in implementation and corrections to the interpretation of the adverse 

credit definition. This suggests that families could not have anticipated changes in their 

likelihood of approval over time and adjusted borrowing decisions accordingly.  

I implement an event study analysis of the following form: 

𝑦𝑦𝑖𝑖𝑖𝑖 = 𝛼𝛼𝑐𝑐 +  � 𝛽𝛽𝑐𝑐(𝐶𝐶𝐶𝐶ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑐𝑐 𝑥𝑥 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖)
2015

2007  
𝑐𝑐≠2009

+  Γ𝑋𝑋𝑖𝑖 +  𝜖𝜖𝑖𝑖𝑖𝑖. 

My two sources of variation are at the individual level, I, and the cohort level, c. I include 

cohort fixed effects, 𝛼𝛼𝑐𝑐, to control for differences in student outcomes across cohorts. 

𝐶𝐶𝐶𝐶ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑐𝑐 takes on a value of one when an individual is enrolled in a Texas institution for 

the first time in year c. 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖 takes on a value of one if an individual is 

borrowing at the freshman year dependent student borrowing limit in their first year of 

enrollment. My coefficient of interest is 𝛽𝛽𝑐𝑐, which quantifies the difference in outcomes 

across constrained and unconstrained students compared to the difference between these 

groups in the base year, 2009. In my baseline specification, 𝑋𝑋𝑖𝑖 contains only an indicator 

for being constrained in your first year of college. In further specifications, I include 
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other individual-level controls in vector 𝑋𝑋𝑖𝑖 such as age at college entry, gender, race, 

ethnicity, Texas residency, and parent’s education and income.  

Outcomes, 𝑦𝑦𝑖𝑖𝑖𝑖, include short, medium, and long-run effects of access to the Parent 

PLUS program. To measure the effect of PLUS on educational attainment, 𝑦𝑦𝑖𝑖𝑖𝑖 takes on 

four different values – an indicator for a student enrolling in their second year of college, 

the total number of semesters they are enrolled over the next five years, the total number 

of years they are enrolled over the next five years, and whether they graduate with any 

degree within five years of entering. 

 To explore mechanisms, I explore the effect of PLUS on college choice by 

assigning 𝑦𝑦𝑖𝑖𝑖𝑖 an indicator for the type of institution an individual enrolls in during their 

first year of college, four-year, two-year, public, or private. To explore the possibility of 

substitution between parent borrowing and student employment, I assign 𝑦𝑦𝑖𝑖𝑖𝑖 an indicator 

for working while enrolled in the first year of college, as well as the amount a student 

earns during this year. Finally, to explore longer term effects, 𝑦𝑦𝑖𝑖𝑖𝑖 represents the earnings 

of individuals ten years after entering college. I winsorize all earnings data, assigning 

values above and below the first and ninety-ninth percentiles to those percentiles, 

respectively. I use robust standard errors in all analyses. 

In order to frame the overall effect of PLUS loans on student outcomes, I also 

present aggregated results over the time period. Since there is not just one pre and one 

post period in my analysis, I assign constrained students who entered college in 2010, 

2011, or 2015, the years of relatively looser PLUS standards, to the treatment group, and 

compare the differences in those years to unconstrained student to the difference in the 

years of relatively tighter PLUS standards. I run a regression of the following form: 
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𝑦𝑦𝑖𝑖𝑖𝑖 = 𝛼𝛼𝑐𝑐 + 𝜇𝜇(1[𝐶𝐶𝐶𝐶ℎ𝑜𝑜𝑜𝑜𝑜𝑜 𝜖𝜖 {2010,2011,2015}𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑖𝑖) +  Γ𝑋𝑋𝑖𝑖 +  𝜖𝜖𝑖𝑖𝑖𝑖. 

Here, the coefficient of interest is 𝜇𝜇, representing the relative difference in PLUS 

borrowing and outcomes for students first enrolling in years of looser PLUS standards – 

2010, 2011, and 2015, and those entering in other years in my time frame. 

 

1.4.1 Identifying Assumptions 

 I assess the parallel trends assumption by testing whether beta coefficients in 2007 

and 2008 are significantly different from zero. Despite some significant coefficients in 

these years, the magnitude of these coefficients, as compared to the coefficients in the 

first treated years, shown in Figure 4 and discussed in detail in the next section, are small.   

Since I use cohort-level variation in the analysis, I check for balance across the 

treatment and comparison groups over time. I make sure that the covariates of those in 

my treatment group versus my control group do not change over time, particularly in the 

years of policy changes that could confound any changes in outcomes. These 

confounding differences could be seen across students or their parents over time. Figure 2 

shows how the likelihood of being male and expected family contribution differ across 

the constrained and unconstrained groups over time. The difference in these groups 

compared to the difference in 2009 is statistically insignificant in most years. Next, with 

the rich data available from the FAFSA applications, I create an index to show how much 

of the variation in PLUS take-up can be predicted by changes in the covariates of 

constrained versus unconstrained students. Figure 3 shows that less than one percentage 

point of the variation in PLUS take-up can be explained by the covariates changing in the 

treatment and control groups over time. As I will show in the next section, my first-stage 
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results show an effect of being constrained in the high PLUS loan years on the order of 

ten times larger than any variation explained by covariates.  

To better quantify the differences in the treatment and control group over time, I 

provide a balance table, Table 1, to show that the differences in the groups remain fairly 

consistent over time. The average age for both constrained and unconstrained students is 

eighteen years old, suggesting that most of these first-time enrollees are recent high 

school graduates. The average income of parents in both groups are similar over time as 

well. Constrained students in this sample appear to be slightly more advantaged than 

unconstrained borrowers. being about ten percentage points more likely to have a parent 

who graduated from college and having moderately. higher expected family 

contributions. However, the difference in these characteristics are consistent over time. I 

also track differences in other sources of financial aid over time. The majority of both 

constrained and unconstrained students in each time period use Pell grants to finance 

their higher education. Although it is mechanical that the constrained cohorts borrow 

about the same amount in their first year of college, the balance table shows that the 

unconstrained cohorts are also borrowing approximately the same amount, between 475 

and 600 dollars. Additionally, the proportion of unconstrained students who borrow any 

student loans remains consistently around fifteen to twenty percent over time.  

 
1.5  Results 

1.5.1  First Stage 

I first show evidence that constrained and unconstrained students were 

differentially affected by the changes in access to PLUS loans. I document that 

constrained students are relatively more likely to use Parent PLUS loans to finance their 
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education in years of relaxed PLUS standards. As documented in Panel A of Figure 3, I 

find that constrained freshman in 2010 and 2011, the two years of higher approval rates, 

are about ten percentage points more likely to take out a Parent PLUS loan in their first 

year than unconstrained students. On an average take-up rate of two percent, this is an 

effect size of about five hundred percent. This provides evidence that this group of low-

income families were largely not using the PLUS loan program before the change in the 

administration of the rules in 2010, and that being a constrained student borrowing at 

your student loan limit is relevant to your family’s likelihood of taking out a PLUS loan.  

In panel B I show that in 2012, the first fall semester impacted by the tightening 

of the credit standards, I find that parents of treated students borrow about 1000 dollars 

more in PLUS loans in a student’s first year of college. This value corresponds with 

about an 85 percent increase in PLUS loans for the constrained group of students. Since 

this group is mechanically borrowing about $5000 in student loans, this $1000 increase 

equates to about a 16 percent increase in federal loans used in a student’s freshman year 

by the family overall. 

I run a similar analysis with the outcome being the total amount of federal, state, 

and institution level loans the students and parent takes out in a student’s freshman year. 

Although it is mechanical that direct federal student loans will not decrease in the years 

of high PLUS take up, the students or parents could be taking up fewer state or institution 

level loans. If this was the case, access to PLUS might not change the overall access to 

credit of these students. However, I find that the total increase in loans in a student’s first 

year is about the same size as the increase in PLUS loan take-up, so the policy change 



 23 

created a meaningful increase in the credit available to these low-income families. I show 

this result in Figure 12 in Appendix A.  

I provide evidence to support using a student’s freshman year exposure to PLUS 

by analyzing the first-stage effects on PLUS borrowing in a student’s second and third 

year of college. Figure 11, in Appendix A, I find that the effects of exposure to PLUS in a 

student’s freshman year has a smaller effect on PLUS borrowing in year 2, and virtually 

no effect on their PLUS borrowing in year 3. Since the federal limit for student 

borrowing increases as students progress throughout their years of education, PLUS loans 

could, and should, start to be replaced by more student borrowing. Additionally, if a 

student has already enrolled without the use of PLUS loans, for example, in 2008, it is 

unlikely that their parents will choose to take on a PLUS loan for the first time in 2010 

when the restrictions were restricted unless the family experienced some unexpected 

circumstances. 

Finally, I show in Figure 10 the effect of exposure to looser PLUS restrictions in 

one’s freshman year on PLUS borrowing aggregated over the next five years. Although 

the disruptions in the event study are less sharp, I still see the largest impact on PLUS 

take up for the cohorts who experiences changes in PLUS access in their freshman year. 

 

1.5.2  Second Stage 

Given the strong first stage results, I present reduced form estimates of the causal 

effects of Parent PLUS loans on students’ outcomes. I study how the increase in credit to 

parents in a student’s first year of postsecondary education impacts their educational 

attainment outcomes. As shown in Figure 4, access to PLUS loans for 2010 and 2011 
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freshman caused an increase in the likelihood of re-enrollment in the second year of 

college of 2-3 percentage points. This effect reverses immediately in 2012, the year 

where PLUS loans access was restricted, to be not statistically different from zero.  

Figure 5 shows the aggregate effect on educational attainment in the five years 

after entering. Treated students are enrolled for about 0.1 more years of postsecondary 

education over the five years after enrolling. They are also about 2-3 percentage points 

more likely to graduate. The patterns of these outcomes approximately follow the 

changes in PLUS loan take-up across these groups over time.  

Next, I explore the mechanisms behind this increase in educational attainment. I 

first look at college choice. Figure 6 shows the effect of access to PLUS on the likelihood 

of enrolling in a four-year institution vs. a two-year institution. I find that treated students 

are up to five percentage points more likely to enroll in four-year rather than two-year 

institutions in their first year. On a mean of about 33% enrollment in four-year 

institutions for this sample of students, that is about a 15% switch in first year enrollment 

between types of institutions.  

It is not clear that a switch from a two to a four-year institution would lead to 

more years of higher education or increased likelihood of degree attainment. Especially 

with the tightening of the PLUS restrictions in 2012, families who took out PLUS loans 

in the years of the loosened restrictions might have subsequently lost access in 2012. If 

this was the case, we might see lower rates of degree completion for treated students. 

However, combined with the results on degree attainment, my results suggest that 

students both switch to four-year institutions with access to PLUS loans, and they are 

more likely to persist and complete a degree, particularly a bachelor’s degree. The effect 
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on years of education overall is likely coming from a combination of being enrolled in 

four-year schools and being more likely to persist.  

I explore a second mechanism that could be impacting persistence outcomes – 

student employment. It is not uncommon for students to be working while enrolled in 

school. I study whether having more access to Parent PLUS loans changes whether a 

student is working and how much they are earning while in school. Figure 7 shows the 

pattern of employment follows an opposite pattern as PLUS loan take-up, where 

constrained students are more likely to be working in years where PLUS loans are more 

restricted. Students are about 2 percentage points less likely to be working in the years of 

easier access to PLUS. This suggests that there is a tradeoff between parent borrowing 

and students working, and is likely a mechanism through which students are more likely 

to complete their degree within five years of entering. 

Finally, I study longer term outcomes for a subset of students who I can follow for 

ten years. This allows me to assess whether these students would have been just as well 

off without the switch to four-year institutions. In this analysis, shown in Figure 8, I 

exploit only the first two changes in PLUS access and focus on students who began 

college between 2007 and 2012. I find that treated cohorts are making about $2000 more 

ten years after entering college. I find that 2012 cohort, who had limited access to PLUS 

in their first year, is making about $2000 less. This suggests switching to four-year 

institutions and being more likely to graduate has long-term benefits for these students. 

 

1.5.3 Aggregated Results 
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 Although the event studies show important trends and timing of effects, I also 

provide aggregated results in a more traditional difference in differences analysis to show 

the point estimate effect of access to a PLUS loan. Since there is not one pre and one post 

policy time period, I combine the years of “looser” PLUS standards, 2010, 2011, and 

2015, and compare these cohorts to the years with tighter standards. Table 2 shows the 

first stage results. Column 1 shows the effect on take-up of PLUS in a student’s freshman 

year. I find that constrained students enrolling for the first time in a year of looser 

standards are 10 percentage points more likely to use a PLUS loan in that year than 

unconstrained students compared to the same difference in a year of tighter standards. 

Column 2 shows the dollar amount of this difference is about $800. Columns 3 and 4 

show that exposure to looser PLUS standards in one’s freshman year also leads to more 

PLUS borrowing over the next 5 years. Table 3 shows the reduced form second stage 

results on educational attainment. Treated students are enrolled for more years and are 

about 1.5 percentage points more likely to graduate within 5 years of entering. Table 4 

explores the mechanisms of these results. I find that PLUS loans increase persistence to 

the second year, increase the likelihood of enrolling in a four-year institution, and 

decrease the likelihood of working while enrolled.  

 

1.5.4  Instrumental Variables Approach 

In order to combine the first stage and reduced form effects into a more direct 

effect of PLUS on student outcomes, I scale the two effects using “constrained” as an 

instrument for Parent PLUS take-up. This analysis requires further assumptions. First, 

being constrained must be relevant to PLUS loan take-up. My first stage results, shown in 
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Figure 2 and Table 3, provide evidence of the strong relationship between a student being 

constrained and their parent taking out a PLUS loan. Additionally, PLUS loans can only 

be impacting student outcomes through the channel of being constrained. Since PLUS 

loans are less favorable than student loans, this exclusion restriction should hold. If we 

believe that the changes in PLUS loan access only affected constrained borrowers by 

allowing additional borrowing by their parents, I can divide my first and second stage 

outcomes and calculate the causal effect of an additional dollar of PLUS borrowing on 

student outcomes.  My results suggest that an increase of one thousand dollars in PLUS 

loans increased the likelihood of graduating in the next five years by about 2 percentage 

points. This is a smaller effect size than what Black et al., 2023 finds as the effect of an 

additional $1000 of student borrowing on degree attainment, however they follow 

students for 10 years after entry, rather than five. 

 

1.6  Robustness 

 Despite a rather balanced panel of cohorts in terms of many important 

demographic characteristics, one could worry that changes in covariates could explain 

some of the differences in outcomes. I repeat each analysis including controls for 

demographics and parent background to ensure these factors are not driving my results. 

These controls include student age at entry, an indicator for Texas residency, sex, parent 

expected family contribution, parent aggregate gross income, parent education, race, 

ethnicity, and whether they are a fall entrant. Table 5 shows that, overall, the magnitude 

and significance of my results do not meaningfully change when running these analyses 

with a full set of controls. This additional specification shows that even comparing 

students who are similar among these observable factors, PLUS loans still significantly 
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change outcomes for students. This evidence using observable characteristics suggests 

that unobservable characteristics are also unlikely to be driving the changes in outcomes. 

 Since these changes to PLUS access occurred right after the Great Recession, and 

there is evidence that the recession impacted college-going behavior,21 I run additional 

robustness checks to see whether communities hit harder by the recession are driving my 

results. Difficult labor market conditions could explain the switch to four-year institutions 

and more years of schooling overall. This pattern could lead to reverse causality, where 

students who decide to enroll in four-year institutions need to borrow more money and 

are in turn more likely to use the PLUS loan program. To test for this, I limit my sample 

to Texas residents for which I have the county they lived in when submitting the FAFSA. 

I use data on unemployment rates at the county level between 2007 and 2009 and split the 

sample at the median average unemployment rate during this time period. Again, my 

results look similar across these two groups, suggesting the recession is not causing a 

differential response to the PLUS loan changes. 

 Additionally, I change the expected family contribution cutoff by which I restrict 

my sample to ensure that the choice of cutoff is not impacting my results. Although 

lower-income families are the ones most impacted by the changes in PLUS access, the 

results should be robust to changing the exact cutoff. I run the analyses keeping only 

families with zero expected family contribution and results remain the consistent with my 

original findings.  

 I also explore the effects specific to non-homeowners. I obtained county-level 

homeownership rates from 2009 and split my sample by above and below the median 

 
21 Long (2013) 
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rate. I also incorporated data on home prices. However, since many counties without 

more granular detail on individual-level homeownership, it is hard to disentangle the 

effects of PLUS loans across these groups. PLUS loans are much less relevant for 

families who own a home and who have paid off a large portion of their mortgage. Since 

many counties with more expensive homes have lower homeownership rates, patterns 

were not salient by this breakdown.  

 

1.7  Conclusion 

Student loans have been at the center of recent policy debate. Parent federal loans 

for education are an understudied topic in higher education, and in this paper, I provide 

the first causal evidence of how these loans impact students. I find that access to federal 

student loans for parents increases borrowing of the family overall. I find that those who 

take up PLUS loans are enrolled in more years of higher education and are more likely to 

graduate within five years of entering college. I find evidence of two margins where 

students change decisions when their parents access the PLUS loan program. First, they 

are more likely to enroll in four-year, rather than two-year, institutions. Second, treated 

students are less likely to work when their parents access the PLUS loan program, 

showing evidence of a tradeoff between parent borrowing and student employment while 

enrolled in school. 

Focusing on this group of low-income families brings an interesting policy 

perspective to parent PLUS loans. Originally, PLUS loans were meant to help parents 

who could not currently afford their calculated EFC due to lack of liquid assets. 

Therefore, families with low or zero EFC were not theoretically meant to be using the 
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PLUS program. However, they are not technically excluded from the program, and the 

impacts of increased access for this group has important implications for the structure and 

theory of the program. My results suggest that this group of students is credit constrained, 

and with more access to credit, would make different decisions of investing in higher 

education. Further research needs to focus on the impact of these loans on parents to fully 

analyze the costs and benefits of the program. 
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1.8 Tables and Figures 

 

Table 1.1: Balance 

Note: The sample includes students enrolled in a Texas public or private, non-profit institution of higher education for 
the first time between the years of 2007 and 2015. It is limited to those classified as dependent students, who submitted 
a FAFSA, and were between 18 and 20 years old in their first year of college. Years are grouped by timing of the 
policy changes. The columns in white are the years where access to Parent PLUS loans was relatively more restrictive, 
while columns in grey are the years where access was relatively more relaxed. EFC stands for expected family 
contribution. Student loan indicator is one if the student borrows any federal direct student loans in their first year of 
college. All characteristics are measured from the student’s first year FAFSA.  
 

 

Table 1.2: First Stage Results 

 

Note: The sample includes students enrolled in a Texas public or private, non-profit institution of higher education for 
the first time between the years of 2007 and 2015. It is limited to those classified as dependent students, who submitted 
a FAFSA, and were between 18 and 20 years old in their first year of college. Each column contains an estimate from a 
regression of the outcome on an indicator for being constrained at entry interacted with an indicator for being in the 
2010, 2011, or 2015 entry cohorts. All specifications also include an indicator for being constrained at entry and cohort 
entry year fixed effects. Robust standard errors are in parentheses, and the mean of the outcome variable is listed at the 
bottom of each column. 
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Table 1.3: Reduced Form Results – Educational Attainment 

 

Note: The sample includes students enrolled in a Texas public or private, non-profit institution 
of higher education for the first time between the years of 2007 and 2015. It is limited to those 
classified as dependent students, who submitted a FAFSA, and were between 18 and 20 years 
old in their first year of college. Each column contains an estimate from a regression of the 
outcome on an indicator for being constrained at entry interacted with an indicator for being in 
the 2010, 2011, or 2015 entry cohorts. All specifications also include an indicator for being 
constrained at entry and cohort entry year fixed effects. Robust standard errors are in 
parentheses, and the mean of the outcome variable is listed at the bottom of each column. 

 

 

Table 1.4: Reduced Form Results – Mechanisms 

 

Note: The sample includes students enrolled in a Texas public or private, non-profit institution of higher education for 
the first time between the years of 2007 and 2015. It is limited to those classified as dependent students, who submitted 
a FAFSA, and were between 18 and 20 years old in their first year of college. Each column contains an estimate from a 
regression of the outcome on an indicator for being constrained at entry interacted with an indicator for being in the 
2010, 2011, or 2015 entry cohorts. All specifications also include an indicator for being constrained at entry and cohort 
entry year fixed effects. Robust standard errors are in parentheses, and the mean of the outcome variable is listed at the 
bottom of each column. 
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Table 1.5: Robustness 

 

Note: The sample includes students enrolled in a Texas public or private, non-profit institution of higher education for 
the first time between the years of 2007 and 2015. It is limited to those classified as dependent students, who submitted 
a FAFSA, and were between 18 and 20 years old in their first year of college. The first row contains the baseline 
results. The second row Each column contains an estimate from a regression of the outcome on an indicator for being 
constrained at entry interacted with an indicator for being in the 2010, 2011, or 2015 entry cohorts. All specifications 
also include an indicator for being constrained at entry and cohort entry year fixed effects. Robust standard errors are in 
parentheses, and the mean of the outcome variable is listed at the bottom of each column. 
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Figure 1.1: Total PLUS loan recipients over time 

 

Note: Replication of Fishman (2018) – New America Analysis of US ED 
Federal Student Aid Title IV Reports 
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Figure 1.2: Covariate Balance over Time 

A. Male                                        B. Expected Family Contribution 

 

C. Covariate Index 

 

Note: The sample includes students enrolled in a Texas public or private, non-profit institution of higher education for 
the first time between the years of 2007 and 2015. It is limited to those classified as dependent students, who submitted 
a FAFSA, and were between 18 and 20 years old in their first year of college. The figure in panel A displays coefficients 
and 95% confidence intervals from regressions of the student identifying as male on the interaction between being 
constrained at entry and entry cohort, with 2009 being the omitted category. The figure in panel B displays the same 
regression with the expected family contribution on the first-year FAFSA as the dependent variable. All specifications 
also include an indicator for being constrained at entry and cohort entry year fixed effects.  
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Figure 1.3: First Stage Results – PLUS take-up in Freshman Year 

A. Likelihood of Receiving PLUS in Freshman Year 

 
 

B. PLUS Amount Borrowed in Freshman Year 

 

Note: The sample includes students enrolled in a Texas public or private, 
non-profit institution of higher education for the first time between the years 
of 2007 and 2015. It is limited to those classified as dependent students, 
who submitted a FAFSA, and were between 18 and 20 years old in their 
first year of college. The figure in panel A displays coefficients and 95% 
confidence intervals from regressions of PLUS borrowing in a student’s 
freshman year on the interaction between being constrained at entry and 
entry cohort, with 2009 being the omitted category. Panel B shows the same 
specification with the amount of PLUS loans taken out in a student’s 
freshman year. All specifications also include an indicator for being 
constrained at entry and cohort entry year fixed effects.  
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Figure 1.4: Likelihood of Enrollment in Sophomore Year 

 

Note: The sample includes students enrolled in a Texas public or private, non-
profit institution of higher education for the first time between the years of 2007 
and 2015. It is limited to those classified as dependent students, who submitted 
a FAFSA, and were between 18 and 20 years old in their first year of college. 
The figure displays coefficients and 95% confidence intervals from regressions 
of enrolling in their second year of higher education on the interaction between 
being constrained at entry and entry cohort, with 2009 being the omitted 
category. All specifications also include an indicator for being constrained at 
entry and cohort entry year fixed effects. 
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Figure 1.5: Second Stage Results – Educational Attainment 

A. Number of Total Years Enrolled in College 

 

B. Graduate 

 

Note: The sample includes students enrolled in a Texas public or private, non-
profit institution of higher education for the first time between the years of 2007 
and 2015. It is limited to those classified as dependent students, who submitted 
a FAFSA, and were between 18 and 20 years old in their first year of college. 
The figure in panel A displays coefficients and 95% confidence intervals from 
regressions of enrolling in their second year of higher education on the 
interaction between being constrained at entry and entry cohort, with 2009 
being the omitted category. Panel B shows the same specification with the 
amount of PLUS loans taken out in a student’s freshman year. All specifications 
also include an indicator for being constrained at entry and cohort entry year 
fixed effects.  
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Figure 1.6: Mechanisms – College Choice in Freshman Year 

A. Four-Year Institution 

 

B. Two-Year Institution 

 

Note: The sample includes students enrolled in a Texas public or private, non-profit 
institution of higher education for the first time between the years of 2007 and 2015. It is 
limited to those classified as dependent students, who submitted a FAFSA, and were 
between 18 and 20 years old in their first year of college. The figure in panel A displays 
coefficients and 95% confidence intervals from regressions of an indicator for enrolling 
in a four-year institution in their first year on the interaction between being constrained at 
entry and entry cohort, with 2009 being the omitted category. Panel B shows the same 
specification with an indicator for enrolling in a two-year institution in a student’s first 
year as the dependent variable. All specifications also include an indicator for being 
constrained at entry and cohort entry year fixed effects.  
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Figure 1.7: Mechanisms – Work Behavior 

A. Employed 

 

B. Earnings 

 

Note: The sample includes students enrolled in a Texas public or private, non-profit 
institution of higher education for the first time between the years of 2007 and 2015. It 
is limited to those classified as dependent students, who submitted a FAFSA, and were 
between 18 and 20 years old in their first year of college. The figure in panel A displays 
coefficients and 95% confidence intervals from regressions of an indicator for enrolling 
in a four-year institution in their first year on the interaction between being constrained 
at entry and entry cohort, with 2009 being the omitted category. Panel B shows the 
same specification with an indicator for enrolling in a two-year institution in a student’s 
first year as the dependent variable. All specifications also include an indicator for 
being constrained at entry and cohort entry year fixed effects.  
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Figure 1.8: Long-Term Outcomes 

A. Earnings Ten Years After Entry 

 

Note: The sample includes students enrolled in a Texas public or private, non-
profit institution of higher education for the first time between the years of 2007 
and 2015. It is limited to those classified as dependent students, who submitted 
a FAFSA, and were between 18 and 20 years old in their first year of college. 
The figure displays coefficients and 95% confidence intervals from regressions 
of the total yearly earnings of an individual ten years after entering college on 
the interaction between being constrained at entry and entry cohort, with 2009 
being the omitted category. All specifications also include an indicator for being 
constrained at entry and cohort entry year fixed effects.  
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Appendix A: 

Figure A1.1: First Stage Results – Cumulative PLUS borrowing up to five years after enrolling 

A. Years with PLUS 

 

B. Total PLUS borrowed 

 

Note: The sample includes students enrolled in a Texas public or private, 
non-profit institution of higher education for the first time between the years 
of 2007 and 2015. It is limited to those classified as dependent students, who 
submitted a FAFSA, and were between 18 and 20 years old in their first year 
of college. The figure in panel A displays coefficients and 95% confidence 
intervals from regressions of the total years of PLUS borrowing up to five 
years after entering on the interaction between being constrained at entry and 
entry cohort, with 2009 being the omitted category. Panel B displays the 
coefficients from the same specification, but with the total amount of PLUS 
borrowed up to five years after entering as the outcome. All specifications 
also include an indicator for being constrained at entry and cohort entry year 
fixed effects.  
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Figure A1.2: First Stage Results – PLUS borrowing in later years 

A. Indicator for PLUS in second year 

 

B. Indicator for PLUS in third year 

 

Note: The sample includes students enrolled in a Texas public or private, non-profit 
institution of higher education for the first time between the years of 2007 and 2015. 
It is limited to those classified as dependent students, who submitted a FAFSA, and 
were between 18 and 20 years old in their first year of college. The figure in panel A 
displays coefficients and 95% confidence intervals from regressions of an indicator 
for borrowing a PLUS loan in year 2 on the interaction between being constrained at 
entry and entry cohort, with 2009 being the omitted category. Panel B displays the 
coefficients from the same specification, but with an indicator for borrowing a PLUS 
loan in year 3 as the outcome. All specifications also include an indicator for being 
constrained at entry and cohort entry year fixed effects.  
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Figure A1.3: First Stage Results – Total Loans in Freshman Year 

A. Total Loans Borrowed Freshman year 

 

Note: The sample includes students enrolled in a Texas public or private, 
non-profit institution of higher education for the first time between the years 
of 2007 and 2015. It is limited to those classified as dependent students, 
who submitted a FAFSA, and were between 18 and 20 years old in their 
first year of college. The figure displays coefficients and 95% confidence 
intervals from regressions of the total loans borrowed in a student’s 
freshman on the interaction between being constrained at entry and entry 
cohort, with 2009 being the omitted category. All specifications also include 
an indicator for being constrained at entry and cohort entry year fixed 
effects. The loans included in the total are federal direct student loans, 
Parent PLUS loans, state, and institutional level loans. 
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Figure A1.4: Bachelor’s Degree Attainment 

 

Note: The sample includes students enrolled in a Texas public or private, non-
profit institution of higher education for the first time between the years of 2007 
and 2015. It is limited to those classified as dependent students, who submitted 
a FAFSA, and were between 18 and 20 years old in their first year of college. 
The figure displays coefficients and 95% confidence intervals from regressions 
of the total loans borrowed in a student’s freshman on the interaction between 
being constrained at entry and entry cohort, with 2009 being the omitted 
category. All specifications also include an indicator for being constrained at 
entry and cohort entry year fixed effects. The loans included in the total are 
federal direct student loans, Parent PLUS loans, state, and institutional level 
loans. 
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Chapter 2: Examining the Public Service Loan Forgiveness Program: Effects on 
Labor Market Outcomes of Graduate Students22 

 
 

2.1  Introduction 

 Student loan debt, reaching over $1.7 trillion dollars in 2024, has increasingly 

become a topic of policy debate. Moreover, graduate student loan debt has been trending 

to overtake undergraduate student debt as the majority of the federal student loan 

portfolio.23 Human capital theory rationalizes why borrowing for education is a good 

investment, as it should open employment and earnings opportunities in the future. 

However, this investment in education pays off more for certain majors of study, 

occupations, and sectors of employment. Individuals working in government and other 

public service jobs often earn less than their private sector counterparts. In 2022, the 

Congressional Budget Office reported that private sector workers with at least a 

bachelor’s degree earned about 10 percent more than their private sector counterparts.24  

The Public Service Loan Forgiveness program, implemented in 2007 as part of 

the College Cost Reduction Act, allows public servants working for ten years and making 

payments on their student loans to have the remaining balance forgiven. This program 

was one of the first federal-level student loan forgiveness policies. Its purpose was to 

incentivize individuals to take public service jobs and to increase employee retention in 

the sector. A better understanding of the impact of PSLF on retention and job choice is 

 
22 The conclusions of this research do not necessarily reflect the opinion or official position of the 
University of Houston Education Research Center, the Texas Education Agency, the Texas Higher 
Education Coordinating Board, the Texas Workforce Commission, or the State of Texas. 
23 https://www.nasfaa.org/news-
item/31431/Report_Graduate_Loans_Could_Soon_Comprise_the_Majority_of_Federal_Student_Loan_Por
tfolio 
24 https://www.cbo.gov/system/files/2024-04/59970-Compensation.pdf 
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essential for measuring the effectiveness of the policy in building the public sector 

workforce. 

 Measuring the impact of student loan forgiveness policies, and this policy in 

particular, is difficult for several reasons. An individual’s choice of occupation and sector 

could be correlated with many of the individual’s characteristics. We cannot know for 

certain what individuals would have done in the absence of these loan forgiveness 

programs. Some studies account for this by studying more targeted student loan programs 

and using their eligibility requirements as quasi-random variation in treatment to estimate 

causal effects of the policies.25 The Public Service Loan Forgiveness has eligibility 

requirements that are quite open compared to other policies. An individual does not have 

to be in a certain profession, nor do they need to work in a certain geographic location. 

On one hand, this could make the policy more effective at increasing and diversifying 

employment in the public sector. On the other hand, it makes it difficult to find 

comparable treatment and control groups for an analysis that can generate credible causal 

estimates of the program’s impact.  

In this paper, I use administrative data from Texas to estimate the causal effect of 

one of the first federal-level student loan forgiveness policy on labor market outcomes of 

graduate students. To account for the endogeneity of an individual’s sector choice, I 

exploit variation across time and student loan amounts in a difference in differences 

design. Although technically any individual with loans could become eligible for the 

program, the payoff of PSLF varies widely by the amount of student loans an individual 

has. This potential for forgiveness creates an incentive to enter and/or stay in public 

 
25 See Jacob, Jones, and Keys 2023 and Russell 2020 
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service jobs for borrowers with higher loan balances. I exploit variation in timing of 

graduation and amount of borrowing in a difference in differences design to study the 

impact of this policy on worker behavior. I study entry into the public sector as well as 

retention in the sector for law school graduates and master’s degree graduates from 2003 

through 2016. My results show no significant impact on the labor market outcomes of 

graduates of law school nor graduates of master’s degree programs.  

I use detailed administrative data on the universe of law school and master’s 

degree graduates at public and private, not-for-profit institutions in Texas from 2003 

through 2017. This data includes information on enrollment, graduation, and financial 

aid. I link the data on higher education to unemployment insurance record data on 

quarterly employment and earnings. The panel structure of the data allows me to not only 

study cohort-level entry of graduates into the public sector, but also length of retention in 

the sector. I focus on these two sets of graduates, Juris Doctor recipients and Master’s 

degree recipients, since PSLF’s requirement to make 120 monthly payments on your 

student loans necessitates that you must start with a high loan balance in order to have 

remaining loans to be forgiven after those ten years of payments.  

I use a cohort-level difference in difference design to study the causal effect of 

PSLF on students’ labor market outcomes. I assign individuals with higher loan balances 

as treated. Since those with high and low loan balances can be different in other ways that 

impact job choice, I rely on the difference in difference assumption that these two groups 

would have been on similar sector and wage trends in the absence of PSLF. In some 

specifications, I include controls such as institution fixed effects and parental education 

to ensure these other differences are not impacting my results. Further, I study the impact 
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of PSLF on retention in the public sector for both of these groups of graduates. I graph 

Kaplan-Meier failure curves for public sector workers by the year they entered the sector 

and by loan status to look for a visual change in the likelihood of leaving the sector after 

2007 for those with higher loan balances.26 I observe no clear effect of PSLF on this 

margin. To explore the retention effect more formally, I run a difference in difference 

regression for cohorts entering the public sector before and after the implementation of 

PSLF. I find no impact of PSLF on staying two, three, four, or five years in the public 

sector.  

Of course, there are a series of decisions an individual makes that leads them to 

graduating from a JD or master’s program that could also be impacted by the 

implementation of the Public Service Loan Forgiveness program. Similar to Jacob, Jones, 

and Keys (2023), I focus on employment outcomes given a certain level of education or 

given the receipt of a certain degree. As robustness, I run my original event study on 

entry into the public sector with institution fixed effects. This allows me to compare 

individual’s graduating from the same institution with different loan balances at different 

times, accounting for any impact of PSLF on choice of institution, and hence, choice of 

pursuing graduate school.  

The null results are robust across specifications that include additional controls. 

They are also robust to several other cutoffs for the treatment and comparison groups, as 

well as a continuous measure of loans. A requirement of the difference in difference 

estimation strategy is that no other contemporaneous policy could be driving the results. 

With the onset of the great recession in late 2007, many industries did not feel it’s 

 
26 Above or below median for JD graduates, and above or below 75th percentile for master’s graduates. 
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impacts until later. Law school graduates in 2008 are thought of as the last class to have 

the same opportunities as those before them. Additionally, the economy in Texas 

continued to grow in the first half of 2008. It was not until the last few months of 2008 

that Texas began to experience the job losses the rest of the country had been 

experiencing. This allows me to study at least one class of graduates post PSLF 

implementation and pre-recession. Further, I run my event studies by quarter to test 

whether there is a change in employment and wage patterns between the end of 2007 and 

the end of 2008. 

The literature on the employment effects of loan forgiveness programs is mixed. 

However, two related papers on student loans/forgiveness and public sector employment, 

specifically entry into the sector, find results that suggest a program such as PSLF should 

have a positive impact on public sector employment. Field (2009) studies a policy at 

NYU law school that randomly assigned individuals at the beginning of law school to 

either get tuition waived if they worked for 3 years post-graduation in a public sector job 

or get their student loans forgiven after three years of public sector employment. She 

finds that both policies increased the likelihood that a law school graduate entered public 

service work, and that the tuition waiver was more effective. This suggests there is some 

degree of debt aversion. Similarly, Rothstein and Rouse (2011) study a no-loans policy at 

an elite institution. They find that individuals without student loans are more likely to 

choose lower-paying, public-service oriented job. In contrast to Field (2009), they find 

suggestive evidence that this is due to individuals being credit-constrained after college. 

My results present a different story, where an option for loan forgiveness did not steer 
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more individuals toward public sector employment. Both credit constraints and debt 

aversion could help explain these results.  

Loan forgiveness and its impacts on employee retention have been studied more 

completely in teacher labor markets. Most recently, Jacob, Jones, and Keys (2023) and 

Russell (2019) study the federal teacher loan forgiveness program using a regression 

discontinuity design and find no effect of the policy on teacher retention or on student 

achievement. Jacob et al. extend the analysis by surveying teachers in Michigan on the 

way they value loan forgiveness. These results suggest that teacher do indeed value loan 

forgiveness but do not pursue it do to the administrative burden of applying. On the 

contrary, Feng and Sass (2015) find that a loan forgiveness option for teachers in Florida 

decreased attrition in critical need areas such as math, science, and foreign languages. 

The differing timeline to forgiveness is potentially the determinant of these opposing 

findings. The former two papers study a program that requires five years of service and 

forgives up to $17,500 dollars. The latter begins forgiving loans as soon as one year into 

teaching in a critical shortage area. However, the program only forgives up to $2,000 per 

year. PSLF requires the longest tenure of any loan forgiveness program, to my 

knowledge. Nonetheless, it does not have a cap on forgiveness. My analysis concludes 

that this combination of a long timeline and a large amount of forgiveness does not 

incentivize public sector employment.  

My paper contributes to the economics and higher education policy literature in 

several ways. I am the first to produce an estimate of the causal impact of the Public 

Service Loan Forgiveness program’s implementation on labor market outcomes. I 

overcome data and identification challenges by accessing administrative records that 
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allow me to follow individuals from graduate school through several years of 

employment and control for important possible confounding factors. I present new 

evidence that suggests a null effect of a loan forgiveness policy on public sector entry and 

retention in contrast to previous estimates. This finding speaks to the importance of 

policy structure and implementation. Lack of information could be driving this null 

result, however from 2012 on, there is evidence of growing awareness through the 

employer certification forms, and I continue to see a null result. In terms of the policy’s 

structure, the null result suggests that graduate school completers have a discount rate 

that is too high to value loan forgiveness ten years in the future. Further, higher levels of 

debt aversion combined with high wages in outside options makes the public sector less 

attractive. Finally, uncertainty in the student loan space only adds to the explanations for 

a null result. My findings highlight the importance of clear policy implementation. Since 

2017, the Department of Education has made several changes to make PSLF more 

flexible and attainable. It will be paramount to study the impacts of the increased 

flexibility of and information on the program.  

 

2.2 Policy Background  

The Public Service Loan Forgiveness was established as part of the College Cost 

Reduction and Access Act of 2007. It allows public servants working in the sector for at 

least ten years and making qualifying payments on their students can have the remaining 

balance of their student loans forgiven.27 There is no cap on the dollar amount that can be 

 
27 This includes principal and interest and the forgiven amount is not considered taxable income.  
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forgiven. Years of work and loan payments must take place after October 7th, 2007 in 

order to count toward the 120 payments, ie. no one could qualify for forgiveness until 

October 2017. Qualifying payments include payments made under an income-driven 

repayment plan. These plans set the monthly student loan payment to a certain percentage 

of the individual’s discretionary income, rather than the standard repayment plans that 

determine payment amounts by the loan balance. Each of these is some version of paying 

10 to 15 percent of your discretionary monthly income toward your student loans. As of 

2017, 27 percent of those with student loans were enrolled in an IDR plan. This could 

partially explain my null findings. However, given the reported denial reasons 

documented from 2012 on, it seems many individuals were not aware of this requirement 

and might have thought they were on the path to forgiveness. Finally, the loans had to 

either be received under the William D. Ford Direct Loan program, also known as 

Stafford loans, or consolidated to a direct loan.  

A unique aspect of the Public Service Loan Forgiveness program is that eligibility 

is not tied to your occupation, but rather to the status of your employer. Therefore, the 

policy’s definition of a ”public servant” is important to my analysis. Individuals must be 

employed by local, state, federal, or tribal governments or a 501c(3) not-for-profit 

organization at the time of their 120 payments and at the time of forgiveness. Department 

of Education application reports show that the majority of those pursuing of forgiveness 

under PSLF are government employees.  

In 2012, the Department of Education came out with the Employer Certification 

Form. Although optional, the ECF allows individuals to certify their employment each 

year and track their progress toward forgiveness. It also allowed the Department to begin 
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to track how many individuals know about and are working toward PSLF. Figure 1 

shows the number of borrowers with at least one ECF approved in each year.  

The College Cost Reduction and Access Act included other provisions such as 

increasing the maximum Pell Grant award, which cannot be used for graduate school, 

cutting the interest rate for subsidized federal loans, and increasing monetary support for 

minority-serving institutions. These changes should not have directly impacted the type 

of jobs individuals took after graduate school. The act did include a new Income Based 

Repayment plan that capped monthly loan payments to 15 percent of discretionary 

income for federal loans and cancels the remaining balance after 25 years of payment. 

Waiting twenty five years for forgiveness, as opposed to ten, would mean a lot more 

money out of pocket for individuals. This new, more generous IDR plan could have made 

PSLF even more attractive, as it reduced the monthly payments necessary and leads to 

more being forgiven in the end.  

2.2.1 Texas Context  

I study two groups of graduates who are some of the most likely to benefit from 

PSLF. The first group is Juris Doctor graduates from law schools in Texas. There were 

about 95,000 active lawyers in the state as of 2022. The population of lawyers in Texas 

has grown over the past decade, with about 18 percent more lawyers as of 2022 than 

there were in 2012. About three quarters of lawyers working in Texas also attended law 

school in the state. Texas is home to ten American Bar Association accredited law 

schools, three of which are private not-for-profits, and the rest public. Texas law school 

programs are on average larger than those of other states.  
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My study asks if PSLF incentivized these law school graduates to enter and stay 

in the public sector. For lawyers, relevant sectors included in PSLF eligibility are 

government, education, and any non-profit organization. In 2011, about 11 percent of 

Texas lawyers worked for the government, 1 percent were law school faculty, and 2 

percent were judges. As of 2021, those shares were mostly the same, except the share in 

government decreased by one percentage point. The share in government in Texas is 

similar to the share in government across the US. The share in public interest law was not 

reported in 2011, and it was just 1 percent in 2021.  

The share of lawyers in the state who are women has increased over time, from 

33% in 2011-12 to 38% in 2021-22. This is important since women are more likely to 

work as government or public interest lawyers. Seventeen percent of women lawyers in 

2011 worked for the government, while only 11% of all lawyers did. Because I use loan 

amount to assign individuals as treated or not, and because loan amount can depend on 

the cost of a program, it would be problematic if the cost of the program determined 

whether or not people enter the public sector. Figure 2 shows the proportion of graduates 

from each law school in Texas that works for the government, and since there is variation 

in each year, I can rule out that channel.  

The second sample I focus on is Master’s degree holders. As of 2022, about 12 

percent  of Texans held a graduate or professional degree. In the decade from 2007 

through 2017, Texas saw a 40 percent increase in graduate school enrollment. As of 

2003, there were about 1.4 million government employees in Texas. About 1 million of 

these individuals worked at the local level, about 320,000 at the state level, and another 
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180,000 at the federal level. Since then, there has been the most growth in employment at 

the local level, and most of the growth at the state level has come from employment in 

educational services.28 Although PSLF might be less relevant to some in this sample, it 

allows me to study a much larger sample than law school graduates. There are over one 

hundred universities in Texas that offer master’s degrees.  

The Department of Education did not start collecting data on Employer 

Certification Forms, which is a way to track who is working toward forgiveness, until 

2012. The department has since released more detailed data, nationally and by state, on 

applications and forgiveness amounts. As of June 2023, 42,200 borrowers in Texas had 

gotten their student loans forgiven under PSLF. This indicates that about 5 percent of 

public service workers with student loans debt in Texas in were in the public sector from 

at least 2013 on and either knew about PSLF from the start or learned about their 

eligibility sometime before 2023.29  

 

2.3  Conceptual Framework  

Data from five rounds of the National Postsecondary Student Aid Survey 

(NPSAS) show the high and growing student loans balance of master’s degree 

completers, reaching over $60,000 as of 2016. Lawyers often graduate with even higher 

student loans balances, with the average law school graduate in 2016 having $145,000 in 

 
28 Although public school teachers are considered state employees, they are classified under separate 
NAICS codes. 
29 There were 793,248 public service workers with student loan debt in Texas as of June 2022/ 
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student loans. Since there is no cap on the amount of loans that can be forgiven under 

PSLF, those with higher loan balances have more incentive to make a career decision 

based on potential forgiveness. Further, the pay gap between the private sector and state 

government employees grows with an individual’s level of education. Therefore, an 

individual with debt from a graduate degree would have more incentive to choose a job 

with the state government if they believe their loans will be forgiven in the future.  

 There are several margins through which PSLF could affect employment in the 

public sector. First, it can impact early career individuals entering the labor market. 

Individuals graduating with degrees that have employment options in both the private and 

public sector have a financial trade off of working in the public sector.30 The average 

public sector worker makes about 10 percent less than their private sector counterpart. 

This gap is particularly large for lawyers. Data from the National Association of Law 

Placement shows that the median salary of a Texas Law Class of 2022 government 

lawyer was $72,000 vs. $205,000 at a private law firm - a 35 percent difference. Despite 

this gap, individuals might prefer public sector work for its job security, benefits, 

flexibility, or if they value making a positive impact on society. However, with the 

increasing cost of obtaining a degree, this option of choosing a lower-paying public 

service career has become less feasible for students graduating with high loan balances. 

With the implementation of PSLF, the threshold at which an individual will choose to 

forgo a higher salary in the private sector and work in the public sector should be lower. 

On the other hand, with ten years until forgiveness and a sufficiently high discount rate, 

 
30 For PSLF purposes, this includes most degrees since working for a non-profit counts as the public sector. 
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individuals might still prefer the private sector where they can earn more immediately 

after graduation.  

Second, those already working in the public sector as of October 2007, although 

their years of service prior to this date do not count toward the ten-year requirement, have 

an extra incentive to stay in the sector after the implementation of PSLF. Since these 

individuals had already chosen the public sector before the potential benefit of loan 

forgiveness, it is likely they have some preference for it. However, since forgiveness 

would require another ten years of work and student loan payments, only individuals with 

a high enough balance would have an incentive to stay in the public sector. Because of 

this, it is more likely for early career public service workers to be impacted by the 

program. Additionally, many law school graduates who choose to work in the 

government end up staying for only a few years. This turnover can cost the government 

in terms of search and hiring costs as well as the loss of the human capital. PSLF should 

encourage lawyers to stay longer in their government positions. However, wage growth 

for lawyers in the private sector has outpaced that of the public sector, so future loan 

forgiveness might not be enough to make a difference in retention decisions.31 

Third, individuals working in the private sector, likely making more than their 

public counter- parts, have a new incentive after 2007 to switch sectors. As in the last 

case, they must have a high enough loan balance to still have loans to be forgiven after 

ten more years of payment once they switch to the public sector.  

 
31 See National Association for Law Placement’s June 22, 2022 press release. 
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The long time to forgiveness also increases the number of years an individual 

must hold a debt balance. With some evidence in the literature of debt aversion in relation 

to choice of employment sector (Field 2009), this could be an important factor in the 

efficacy of the program. 

 

2.3.1  The Role of Uncertainty  

 When the first cohort was eligible for forgiveness in 2017, the vast majority were 

denied.32 This was followed by a lot of media attention about the implementation failures 

and the murky rules of the program. However, since these issues did not become evident 

until 2017, those entering or remaining in the public sector between 2007 and then would 

not have known how low the success rate would be. Given this, I should still be able to 

detect an impact in the first few years of the program, if there was any. Moreover, any 

estimate that is tainted by the belief that loans will not be forgiven will simply be an 

underestimate of the effect of a well-implemented, long-term loan forgiveness program 

for public employees that the Biden administration has been working toward.  

Regardless of the administrative burdens, there are several reasons the program 

might not be effective at incentivizing public sector employment. There could have been 

a degree of uncertainty around the program and if it would still be in place ten years after 

implementation. Individuals might have a certain level of debt aversion or present bias 

 
32 https://www.npr.org/2018/09/21/650508381/data-shows-99-of-applicants-for-student-loan-forgiveness-
denied 
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that caused them to prefer higher- paying private sector work.3334 There also could have 

been a lack of information about the program that impacted its efficacy. Overall, it is 

unclear whether the program would have had any impact on public sector employment.  

 

2.4   Data  

I use administrative data on postsecondary enrollment, graduation, financial aid, 

and employment from the state of Texas between 2003 and 2017. The Financial Aid 

Database System contains detailed information on Texas students’ loans and grants, 

including type and dollar values. The data include information on all individuals who 

applied for aid and enrolled in postsecondary education in Texas in each year.35 Although 

I do not observe an individual’s loan balance as they work and pay off their loans, this 

progress would be endogenous to their sector of choice and wage, two outcomes I study. 

Therefore, I define treatment by the amount of loans taken out in an individual’s 

academic year of graduation. This allows me to maximize the number of years of pre-

trends included in the analysis, with 2003 graduates being the first cohort. Using cohorts 

that I can observe in all three years of law school, I find that most students take on the 

same amount of federal loans in each year, so assigning treatment using the final year 

only should not impact my results. This data also includes all information from the 

 

33 Debt aversion is defined as an unwillingness to enter into a financial contract framed or labeled as debt, 
distorts household investment and financing decisions.  
34 Present bias is defined as the tendency to settle for a smaller present reward rather than wait for a larger 
future reward, in a trade-off situation.  
35 The data reflects only the aid the student has accepted.  
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financial aid applications such as income, parental information, demographics, etc., 

which allows me to compare my treatment and control groups along these dimensions. 

Information on private loans taken out to finance education is not included in the data, 

but since PSLF only forgives federal student loans, knowing an individual’s private 

student loan balance is not necessary in measuring their potential PSLF benefit.  

This loan data identifies individuals as “treated” – those with high federal direct 

loan balances had an additional incentive to go into the public sector after 2007, but those 

with low amounts of loans did not.36 The Texas Higher Education Coordinating Board 

provides data on student enrollment and graduation. This allows me to restrict my sample 

to certain programs and graduation cohorts to isolate those most impacted by PSLF’s 

implementation.  

Finally, I merge the enrollment and financial aid data with Texas Workforce data 

to follow the same individuals through their postsecondary education and beginning years 

of employment. The workforce data is sourced from Unemployment Insurance records in 

the state of Texas. It includes quarterly data on NAICS codes, wages, county, number of 

employers, and average level of employment. I do not observe exact sector of 

employment as defined by PSLF eligibility. However, there are separate NAICS codes 

for government (92) and for educational services (61), two groups in which almost all 

individuals should be eligible for PSLF. I also include social advocacy organizations 

(NAICS codes 8133 and 8134) as public sector since they are likely non-profits. 

 

36 Since my sample contains only graduate students, who are considered independent, some parental 
information is limited.  
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Additionally, I study the impact of PSLF on wages to test whether the way I defined the 

public sector is driving the null results.  

I first analyze law school graduates. To study entry into the public sector, I restrict 

my sample to law school graduates from 2003 through 2016 and merge the data with 

employment data the year after they graduate. This allows me to identify what is 

presumably their first full-time job post law school graduation since students could be 

completing summer internships or studying for the bar immediately following graduation. 

I define law school graduates using the graduation record data, keeping all students with 

the degree type of ”Juris Doctor.” Since the degree type variable is only available for 

public institutions, I also include anyone who graduated with a professional degree from 

one of the three private ABA accredited institutions in Texas. I keep individuals who 

graduated from law school between the ages of 24 and 34 for two reasons. First, the 

majority of law school graduates falls between these two ages. Second, PSLF is most 

useful for somebody who has a balance left on their student loans, which is likely to be 

individuals early on in their careers. Finally, I restrict my sample to individuals who have 

applied for aid in their last year of law school, ie. the year of their graduation. I then split 

the sample into treatment and comparison groups, with the treatment group having direct 

federal student loans at or above the median in a given year. These individuals with 

higher federal loan balances have more incentive to join the public sector, as they have 

more loans to be forgiven. Table 1 provides descriptive statistics for each group. The age 

and gender make-up of the two groups are similar. The comparison group has slightly 

more white individuals and slightly more representation from the public law schools. The 

treatment group is attending programs that are more expensive. Although balance is not 
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necessary to make causal claims using a difference in differences design, I do include 

institution fixed effects in some regressions to isolate differences between graduates from 

the same institution facing similar costs. I use the final year to maximize the number of 

pre-PSLF cohorts I can use since I only observe loans in the years individuals are 

enrolled.37 Using cohorts that I can observe in all three years of law school, I find that 

most students take on the same amount of federal loans in each year, so assigning 

treatment using the final year only should not skew my results. Figure 3 follows the cost 

of programs for the treatment and control group over time. Since there is no clear change 

in trends of either group in 2007, I can rule out that PSLF impacted the choice.  

The next sample of focus is master’s degree graduates. I use a similar strategy for 

master’s graduates as for lawyers. However I assign those with the highest 25th 

percentile of loans as my treatment group.38 Table 2 includes descriptive statistics for the 

treated and comparison groups of master’s degree graduates. I observe similar differences 

between the groups to those of the law school graduates. Again, these differences are 

mostly mechanical, as I use loan amounts to define the analysis groups.  

 

2.5   Empirical Analysis  

 
37 I only observe 2003 graduates in their final year of law school. 
38 The median yearly loan for a master’s graduate is about $8000. This amount, even multiplied by two for 
a two year master’s program, is not high enough to make PSLF worth it on the average master’s graduate’s 
salary.  
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I use a dynamic difference in differences design to study the impact of PSLF on 

entry and retention in public service jobs. This framework allows for the impact of the 

program to vary over time, which I expect as individuals learn more about it. The first 

difference I exploit is time. Individuals will have different incentives before and after the 

policy’s implementation in October of 2007. The second difference I exploit is whether 

students have high federal loan balances, as those without loans or with low loan 

balances should not be impacted by the implementation of PSLF. The necessary 

condition to interpret my estimate as the causal effect of the PSLF program on public 

sector employment is that, in absence of PSLF, entry and retention in the public sector of 

those with high amounts of student loans would have remained on the same trajectory as 

those with low amounts of student loans. I test this assumption by looking for parallel 

pre-trends in entry and retention of the treatment and control group.  

My event study analysis of entry into the public sector is formalized in equation 1.  

𝑦𝑦𝑖𝑖𝑖𝑖 = 𝛼𝛼 + � 𝛽𝛽𝑗𝑗(𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌 𝐻𝐻𝐻𝐻𝐻𝐻ℎ𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿)𝑖𝑖𝑖𝑖

10

−3  
𝑗𝑗≠−1

+ 𝜇𝜇𝑡𝑡 + 𝐻𝐻𝐻𝐻𝐻𝐻ℎ𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑖𝑖 +  𝜖𝜖𝑖𝑖𝑖𝑖. 

The outcome variable yit is an indicator for individual i working in a public sector 

job the year t after their graduation. I interact year indicators with an indicator for an 

individual having above median federal direct loans in their year of graduation and 

include indicators for those with high loans in each year prior to and since 2007. I include 

an indicator for having high loans and 𝜇𝜇𝑡𝑡 is a vector of year fixed effects. I use 2007, the 

year of policy implementation, as my base year. The difference in the proportion of high 

and low loan students who enter the public sector is set to zero in the base year (j = 0), 
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and the βj’s measure the variation in that difference in each year since and prior to 

implementation j. The year fixed effect, μt, accounts for changes in public sector 

employment overall in each calendar year. This control allows me to isolate what is 

happening particularly to those with high loan balances in each year. In a second 

specification, I  include λp, an institution fixed effect. This allows me to compare only 

individuals within an institution. Since the implementation of PSLF could have impacted 

where students chose to attend graduate school and how much they were willing to spend 

on/borrow for graduate school, the institution fixed effect allows me to compare similar 

students in that they graduated from the same institution in the same year.  

Next, I study retention in the public sector. I first use a standard difference in 

difference design where individuals who entered the public sector before PSLF was 

implemented (2003 through 2007) are my comparison group, and those who entered after 

are my treated group. I use a similar strategy as the event study in that I compare 

individuals with high and low amounts of borrowing. I run a series of difference in 

difference regressions of the following form:  

𝑦𝑦𝑖𝑖 = 𝛼𝛼 + 𝛽𝛽1𝐻𝐻𝐻𝐻𝐻𝐻ℎ𝑖𝑖 + 𝛽𝛽2𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡 + 𝛽𝛽3𝐷𝐷𝑖𝑖𝑖𝑖 + 𝜆𝜆𝑝𝑝 +  𝜖𝜖𝑖𝑖𝑖𝑖. 

The outcome variable yi is an indicator for an individual ”surviving,” ie. still 

being employed in the public sector, two, three, four, and five years after entering. Highi 

and Postt are indicator variables representing the two differences I am exploiting, the 

former indicating that an individual borrowed above the median/75th percentile amount 

of loans in their graduation year, the latter indicating that an individual entered the public 
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sector after PSLF was implemented.39 Since I find no effect on the entry margin, I 

measure retention given entry, ignoring those who ”survive” zero years in the public 

sector. Dit is the interaction of the Highi and Postt indicators, and therefore β3 is my 

coefficient of interest. A significant result would suggest that the PSLF program 

impacted whether those with high loan amounts remained in the public sector a certain 

number of years after entry, controlling for inherent differences in those with high vs. low 

loans amounts and those entering before and after PSLF implementation. Again, a second 

specification includes institution fixed effects.  

 

2.6   Results 

2.6.1 Public Sector Entry  

I first study the entry margin using fourteen cohorts of law school graduates. I 

define working in the public sector as working in NAICS code 92 (government), 61 

(education), or 8133/8134 (social advocacy group) for at least one quarter in the calendar 

year after their graduation. Those who do not have a NAICS code listed for that year are 

assumed to not be working and are assigned a zero for the public sector outcome. Figure 

4 shows the results of this analysis. There is no clear impact of PSLF on entry into the 

public sector. It could be that the policy takes a few years to take effect, especially since 

many law school students graduating in 2007 could have already had internships and 

 
39 Ie. From 2008 on. 



 67 

connections in the private sector. But through 2017, we don’t see a clear impact on initial 

job choice of law school graduates.  

Next, I study the wages of law school graduates in the year after their graduation. 

Since I do not have a precise definition of the status of the lawyers employers, ie. a 

lawyer working in education could work for a for-profit law school and would not be 

eligible for PSLF, earnings might be a better determinant of the sector of the employer. I 

find no evidence that the implementation of PSLF caused more law school graduates to 

have lower earnings.  

To ensure my choice of cutoff for the treatment and control groups is not driving 

my results, I run an event study with a continuous measure of direct student loans. Figure 

6 shows the results from this analysis on the margin of entry into the public sector, and I 

continue to find a noisy null result. 

 I run a similar event study with master’s degree graduates with a higher 

percentile cutoff for the treatment group. Again, I find a noisy null result, providing no 

evidence that the implementation of PSLF in 2007 led to more master’s degree graduates 

to enter the public sector. Interestingly, when I study earnings as the outcome, I do see a 

change in the trajectory of the difference between treated and comparison workers’ wages 

around the time of PSLF implantation. Since this does not align with what I find for the 

sector of work, something else could have caused higher loan individuals to earn less. 

Another possible explanation is that my definition of public service sector is not inclusive 

of all PSLF-eligible individuals.  
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2.6.2 Public Sector Retention  

Next, I study the impact of PSLF on retention of lawyers in public sector jobs. It 

could be the case that PSLF didn’t incentivize more people to become public sector 

lawyers, but instead kept those already in the public sector there longer. Although each 

graduation cohort in my sample is treated at some point, I first look for visual evidence of 

a change in retention pattern for the cohorts entering the public sector after 2007. For the 

retention analysis, I group cohorts by the first year they are working in the public sector 

since I do not find any effect on the entry margin. Figure 7 plots the Kaplan-Meier failure 

functions of the cohorts entering the public sector in 2003 and in 2012. The vertical axis 

represents the percent of individuals who have left the public sector after the number of 

years on the horizontal axis.  

A smaller percentage of the 2012 cohort leaves the public sector in each year of 

the five years after entry, although the confidence intervals of the failure rates overlap, so 

they are not statistically different from each other. To determine how these survival rates 

vary by loan amount, I run difference in difference regressions with my outcome variable 

being an indicator for “surviving” a certain number of years in the public sector. The 

treatment group consists of individuals who joined the public sector after 2007 since they 

had the incentive from PSLF to remain in their job from the time of entry. Individuals 

with loans above the median amount in that year are again defined as having a high loan 

balance. The coefficient of interest is the interaction term.  

The impact of PSLF on surviving two, three, four, or five years in the public 

sector are all insignificant. The sign of these coefficients is the opposite of what I would 
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expect, as they show that individuals entering public sector jobs with higher loans after 

2007 are more likely to leave the public sector in each year than those with high loans 

entering before 2007.  

Finally, I run the same analyses to study the retention of master’s degree 

graduates in government jobs. Figure 10 shows that these results are similar to those for 

law school graduates in that PSLF did not encourage public sector entrants to remain in 

the sector. In fact, I find the Kaplan-Meier failure curves cross, such that the public sector 

entrants after PSLF are leaving at a faster rate than those who entered before. The 

regression analysis studying year-by-year retention of all master’s graduates show no 

effect of PSLF on retention in Table 4. 

 

2.7   Robustness Checks  

I run several robustness checks for different margins of my analysis. First, since 

the median loan amount is not a clear cutoff for PSLF to be ”worth it” or not, I run the 

same event study on entry into the public sector using different cutoffs for the treatment 

and control groups. It could be that only those with exceptionally high federal loan 

balances are incentivized to enter public service once PSLF is implemented, so I try both 

using those with the highest 25th percentile of yearly loans as treated as well as 

comparing those in the top third and bottom third of the loan distribution. My null results 

remain consistent throughout.  
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The PSLF program only forgives federal direct student loans. If an individual has 

a different type of federal loan, such as a PLUS loan or an FFEL loan, they can apply to 

consolidate them into a federal direct loan at any time.40 In my main analyses, I include 

only federal direct loans in my measure to determine the treatment and control groups. 

However, since there could have been confusion about which loans are eligible for 

forgiveness, I repeat my event studies using the median or 75th percentile cutoff for 

lawyers and master’s grads, respectively, adding all federal student loans an individual 

has in that year.  

One explanation of these results is that PSLF was not well-known enough to have 

an impact on people’s labor market decisions. It was not until 2012 that the Department 

of Education created a way for borrowers to certify their employment and track their 

progress toward loan forgiveness through PSLF. It could have been the case that, when 

the program was implemented in 2007, people were uncertain about the program without 

any concrete way of tracking their years of work and payment. Although answering a 

slightly different question, I run an event study using 2012 as the base year to account for 

this possible margin of effect.41 I still find no impact of the program on entry into public 

sector jobs.  

 
40 FFEL loans were discontinued in 2010, but individuals might have balances remaining on them past that. 
41 This analysis more directly studies the impact of the ECF form, which should have increased certainty in 
the program.  
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Since my results on the sector and wage outcome tell different stories, I redefine 

sector of employment as the proportion of the year after graduation spent in the public 

sector.42 My null results remain consistent under this new definition.  

A final concern about analyzing this policy is that it was implemented right before 

the Great Recession. A requirement of the difference in difference estimation strategy is 

that no other contemporaneous policy could be driving the results. With the onset of the 

great recession in late 2007, many industries did not feel it’s impacts until later. Law 

school graduates in 2008 are thought of as the last class to have the same opportunities as 

those before them. Additionally, the economy in Texas continued to grow in the first half 

of 2008. It was not until the last few months of 2008 that Texas began to experience the 

job losses the rest of the country had been experiencing. This allows me to study at least 

one class of graduates post PSLF implementation and pre recession. Further, I run my 

event studies by quarter to test whether there is a change in employment and wage 

patterns between the end of 2007 and the end of 2008. 

 

2.8   Conclusion  

The 2021 American Bar Association Young Lawyers Division Student Loan 

Survey highlighted some key ways in which loans, and their possible forgiveness, have 

impacted their labor market decisions. About 33 percent of borrowers in their sample said 

they took a job less focused on public service or doing good than when they began law 

 
42 Rather than assigning an individual to the public sector if they worked there for at least one quarter. 
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school.43 This statistic was driven by individuals with a current student loan balance. 

About 26 percent of individuals said that qualifying for loan forgiveness factored more 

heavily in their job selection than they anticipated when they began law school. 

Interestingly, this statistic varied by an individual’s race/ethnicity, with Black and 

Hispanic borrowers about fourteen and eleven percentage points more likely to agree 

with this statement, respectively. This transition to taking into account loan forgiveness in 

a career decision is exactly what I attempt to isolate in this paper.  

Implemented well and with an informed public, the Public Service Loan Forgiveness 

should incentivize individuals to pursue careers in the public sector. Although there are 

many questions about the efficacy of its implementation, and although the program’s 

requirements have changed slightly over time, it is still essential to study whether the 10-

year timeline and the basic program guidelines are effective in gaining and retaining 

public sector workers. There is mixed evidence on the impact of loans and loan 

forgiveness on individuals’ choice of occupation. However, this is the first analysis of 

this federal program that is still in place today. 

My results suggest that the implementation of Public Service Loan Forgiveness 

did not incentivize lawyers nor master’s degree recipients to enter or remain in public 

service jobs. This could happen for several reasons, such as misinformation about the 

program or the ten-year timeline being too long to change people’s behavior now. This 

will be particularly salient if individuals are averse to holding debt for a long period of 

time. Being that other studies have found loan forgiveness policies to be effective, it’s 

important to understand why PSLF might be not be. Jacob, Jones, and Keys (2023) 

 
43 N=1219 



 73 

suggest that administrative burdens discourage individuals, teachers, in their sample, 

from applying for forgiveness. Although there have been many discussions about the 

high denial rate of PSLF applications, many of these perceptions came about in 2017 

when the first cohort was eligible for forgiveness. By studying the impact of the policy 

starting in 2007, I abstract away from the administrative burdens and focus on the 

potential of forgiveness as a reason to enter or remain in the public sector. Beyond PSLF 

itself, this analysis is important in understanding how individuals might respond to newer 

income-driven repayment policies passed under the Biden administration. More work 

needs to be done to study the administrative burden of accessing the program to increase 

the success rate of loan forgiveness applicants.  
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2.9 Tables and Figures 

Table 2.1: Descriptive Statistics for Juris Doctor Graduates 

 

Table 2.2: Descriptive Statistics of Master’s Degree Graduates 
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Table 2.3: Difference in Difference Estimates for Retention of JD Graduates in the Public 

Sector 

 
 
 

Table 2.4: Difference in Difference Estimates for Retention of Master’s Graduates in the 

Public Sector 
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Figure 2.1: Cumulative Number of Borrowers with at Least One Employer Certification 

Form Approved 

 
 
 
Figure 2.2: Share of Graduates from Texas Law Schools who Enter the Public Sector 
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Figure 2.3: Cost of Law School Programs for Treatment and Comparison Groups over 
Time 
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Figure 2.4: Event Study Estimates of the Impact of PSLF on JD Graduates’ Public Sector 
Entry 
 

A. No Fixed Effects 
 
 

 
 
 

B. Institution Fixed Effects 
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Figure 2.5: Event Study Estimates of the Impact of PSLF on JD Graduates’ Entry 
Earnings 
 

A. No Fixed Effects 
 

 

 
 
 

B. Institution Fixed Effects 
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Figure 2.6: Event Study Estimates of the Impact of PSLF on JD Graduates’ Public Sector 
Entry Using Continuous Loan Measure 
 
 

 

 

Figure 2.7: Event Study Estimates of the Impact of PSLF on Master’s Graduates’ Public 
Sector Entry  
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Figure 2.8: Event Study Estimates of the Impact of PSLF on Master’s Graduates’ Entry 
Earnings  
 
 

 
 
 

Figure 2.9: Proportion of Each Public Sector Entry Cohort Leaving the Sector Each Year 
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Figure 2.10: Proportion of Each Public Sector Entry Cohort Leaving the Sector Each 
Year 
 
 
 

 
 

Figure 2.11: Event Study Estimates of Fourth Quarter Employment 
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Figure 2.12: Event Study Estimates of Fourth Quarter Earnings 
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Chapter 3: Cosmetology Gets a Trim: The Impact of Reducing Licensing Hours on 
Colleges and Students 

 
With Stephanie Riegg Cellini and Nicolas Acevedo 

 
3.1 Introduction 

 

In the United States, licenses are required for entry into many different 

occupations, such as cosmetology, massage therapy, nursing, teaching, construction 

contracting, medicine, and law. Requirements vary by state and by occupation: common 

elements include a particular level of schooling, passing an examination, a minimum 

number of hours of training, on-the-job experience, and/or continuing education. In this 

paper, we consider the impact of requirements for minimum training hours on students 

and institutions, with a particular focus on cosmetology (commonly known as hairstyling 

or beauty) programs -- the field that requires the highest number of training hours in the 

largest number of states. We ask how and whether these requirements pay off for students 

and whether they influence institutional behavior.  

There are many different types of licensing requirements across fields and states, 

but training or instructional hours requirements are the most salient for higher education 

policy and practice. Institutions offering programs in licensed fields must ensure that they 

provide sufficient hours to meet state-mandated minimums to allow students to practice 

in that field upon graduation. These types of requirements have important implications 

for students. All else equal, students in states with higher training hour requirements will 

need to stay in school longer than their counterparts. They will not only incur more direct 

costs in terms of tuition and fees, but they will also incur larger indirect costs: they need 
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more time to complete their credential and must delay the start of their career. These 

additional costs may be reasonable if higher required training hours translate to higher 

earnings post-graduation, but it is not at all clear that this is the case. Lowering training 

hours should lower the cost to students and potentially increase demand for training, but 

there may be wage penalties if the education does not provide students the skills they 

need to be successful and practice their trade safely.  

We assess the relationship between training hours requirements, tuition, and 

student outcomes in the field of cosmetology. Cosmetology licensing requirements have 

been the source of recent debates and policy movement at both the federal and state level. 

In addition to the state-level reductions in required hours we examine here,44 new federal 

regulations will require that any programs participating in federal student aid programs 

not exceed the minimum number of hours training hours required by the state.45 The law, 

part of the 2023 Gainful Employment regulations, is currently being challenged in a 

lawsuit by the American Association of Cosmetology Schools (AACS).46 

Each year, roughly 200,000 students enroll in more than 1,000 cosmetology 

schools that are eligible for federal student aid programs.47 Over three-quarters of them 

 
44 We describe these changes further in Sections 2 and 3. 
45 The restriction is part of the 2023 Gainful Employment Program Hours regulations (34 CFR 
668.14(b)(26)). Previously, programs could require hours up to 150% higher than those required by state 
licensing authorities. See https://www2.ed.gov/policy/highered/reg/hearulemaking/2024/certification-q-
and-a.html. 
46 Spitalniak (2024). 
47 These figures from Fast, Granville, Moutrie (2022) count only Title IV-eligible institutions. Many 
hundreds, if not thousands, more schools operate without access to student aid programs and therefore 
outside of the Department of Education’s purview, making them (and their students) difficult to count. 
Cellini and Goldin (2014) report that about 136 non-Title IV cosmetology schools operate in Florida, while 
Cellini and Onwukwe (2022) find that more than 700 cosmetology and barber schools operate in the state 
of Texas. Non-Title IV programs are captured in our analyses of ACS data, but not Department of Education 
data in College Scorecard 
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are for-profit institutions.48 Students enrolled in cosmetology programs are 

disproportionately women, low-income students, students of color,49 and parents,50 so 

policies affecting the sector have critical implications for equity. News reports suggest 

that state cosmetology boards may be requiring an excessive number of training hours in 

some states,51 and data on the debt and earnings of cosmetology graduates suggest 

disappointing outcomes for students in this field.52 A better understanding of the role that 

required licensing hours play in determining student outcomes is essential for developing 

higher education policy that is both efficient and equitable. 

Using data on licensing hours for all 50 states and the District of Columbia, we 

first undertake a descriptive analysis to assess the correlation between licensing hours and 

both student debt and earnings. We then implement a difference-in-difference design 

based on six states where licensing requirements were lowered between 2011 and 2017.  

Our descriptive analyses suggest that higher licensing hours requirements are 

associated with higher levels of student debt, but the additional hours and debt that 

students do not appear to be associated with higher earnings. Our difference-in-difference 

results based on reductions in hours in several states, show a clear increase in the number 

of program completions in the four years after a state lowers the required hours. We find 

that the number of cosmetology certificates awarded more than doubles for programs in 

states that were subject to a trim in licensing hours. We also find a decline in tuition and 

fees by about 14% in response to a cut, a result that appears to be driven by among 

 
48 Fast, Granville, and Moultrie (2022) document that 77% of Title IV cosmetology schools are for-profit. 
49 Fast, Granville, and Moultrie (2022). 
50 Obatuase, Cheche, and Fishman (2024). 
51 Kolodner & Butrymowicz (2018). 
52 See for example, Cellini and Blanchard (2022). We review the literature in detail in Section 2. 
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smaller institutions. Our results for student debt and earnings are less precise, but we find 

suggestive evidence of lower debt in the post-policy years and we observe no decline in 

earnings. While there we see no impacts on overall enrollment, we see a sizable increase 

in the enrollment Hispanic and Latino students. Taken together, our results suggest that 

cosmetology students benefit from the trimming of mandated licensing hours.  

Section 2 provides background on cosmetology licensing, Section 3 describes our 

data sources. In Section 4, we outline our dynamic difference-in-differences design. 

Section 5 considers the correlation between licensing hours, debt, and earnings for all 

states. Section 6 presents our causal results on the impacts of reductions in licensing 

hours. Section 7 explores heterogenous effects by college and student characteristics. 

Section 8 provides robustness checks and Section 9 concludes. 

 

3.2 Background 

 

Occupational licensing has been studied extensively by economists, going as far 

back as Adam Smith.53 Theoretical arguments about the efficiency of licensing center 

around two primary premises. The first is that licensing may ensure quality and protect 

consumer safety in markets exhibiting asymmetric information or negative externalities. 

The second is that licensing may generate barriers to entry, restricting worker supply, and 

putting upward pressure on wages, potentially resulting in welfare losses in competitive 

markets.  

 
53 As cited by Blair (2022). 
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Empirical work has generated evidence on both of these premises. Overall, the 

research demonstrates that licensing has had little effect on health and safety but does 

increase wages for licensed workers.54 For example, Kleiner and Krueger (2013) estimate 

the wage premium for licensed occupations to be around 18%. More recent estimates by 

Gittelman, Klee, and Kleiner (2018) suggest that the premium may be lower—around 

7.5%. They also find that licensed workers are more likely to be employed and have 

employer-provided health insurance than those in unlicensed occupations. Nunn (2018) 

finds that licensed workers have longer job tenure and lower rates of part-time work, but 

face higher wage inequality than workers in unlicensed sectors. Blair and Chung (2019) 

use a boundary discontinuity design to show that licensing drives large reductions in 

labor supply: between 17 and 27%. In other work, they explore the potential for licensing 

to reduce gender and racial wage gaps, as it may allow firms to rely less on observable 

characteristics in determining wages (Blair and Chung 2020a). Empirically testing their 

model, they confirm that the earnings premium for licensing is higher for Black men, 

Black women, and White women, relative to White men (Blair and Chung 2020b).55 

Many studies have focused on specific fields that require licensing. For example, 

Kleiner and Park (2010) and Dillender et al. (2022) study the easing of licensing 

requirements for health care assistants, and they find that the assistants’ earnings increase 

with licensure. More relevant for this report, Timmons and Thornton (2019) study 

changes to licensing laws for barbers in Alabama and find that de-licensing decreased 

barbers’ average annual earnings and increased the number of cosmetologists in the state. 

 
54 For a helpful summary, see U.S. Department of Treasury Office of Economic Policy, Council of Economic 
Advisers and Department of Labor, 2015. 
55 A helpful summary of this work is contained in Blair (2022): 
https://www.nber.org/reporter/2022number1/new-frontiers-occupational-licensing-research. 
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In a study of two related licensed occupations, Deyo (2022) considers makeup artists and 

shampooers. He compares customer ratings on Yelp for these professions to those of 

unlicensed pet groomers. He finds that the impact of more rigorous education and 

experience requirements for licensure has a counterintuitive negative relationship to 

quality (as measured by ratings), but it is not economically meaningful. Adams, Jackson, 

and Ekelund (2002) study cosmetology specifically, using an instrumental variables 

strategy to assess whether licensing requirements have a causal impact on the prices of 

haircuts and a measure of the quantity of cosmetology services consumed in a state. They 

find that licensing reduces quantity and raises prices for consumers, while generating no 

improvement in quality.  

In the economics of education, a few papers have examined cosmetology 

programs specifically. Cellini and Goldin (2014) document the large number of for-profit 

cosmetology schools that operate without access to federal student aid programs. They 

find that these programs have similar pass rates on licensing exams and charge lower 

tuition than cosmetology schools that participate in federal student aid programs in 

Florida. Cellini and Onwukwe (2022) build on this work to look at cosmetology schools 

in Texas and find that the vast majority of cosmetology schools in Texas do not 

participate in federal student aid programs. Grosz (2022) documents substantial growth in 

cosmetology awards in the California Community College system in the late 1990s and 

early 2000s, despite flat labor market demand for cosmetologists.  

In a policy report, Mejou, Bednarczuk, and Hunter (2021) of the Institute for 

Justice, document the variation in licensing requirements and student costs across states. 

Fast, Granville, and Moultrie (2022) of the Century Foundation build on this work to 
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document the size, scope, student outcomes, and recent policies affecting Title IV-

participating cosmetology programs. They contend that high state licensure requirements 

contribute to the high cost of cosmetology programs and describe how students perform 

unpaid work while at the same time paying tuition that benefits cosmetology schools. A 

key question in policy debates surrounding cosmetology programs is whether 

underreporting of tipped income can explain the low earnings of cosmetology program 

graduates. Cellini and Blanchard (2022) explore this question, estimating that earnings 

are underreported by only about 8%. 

Public debate over cosmetology licensing has been ongoing since at least 2012 

when a high-profile court case questioned whether Jestina Clayton, a Utah resident who 

started an African-style hair braiding business, needed a cosmetology license that would 

require 2,000 hours of schooling (which was unlikely to cover hair braiding) and cost 

roughly $16,000 in tuition.56 The federal judge sided with Ms. Clayton, finding that 

Utah’s cosmetology licensing requirement was “irrational and a violation of her 

constitutionally protected rights.”57  

In 2018, the New York Times pointed a spotlight on the high debt incurred by 

cosmetology students due to high licensing hours requirements in some states.58 The 

article noted that these programs required students to pay tuition for their hours working 

in salons—often in excess of 2,000 hours—while at the same time generating revenue 

from paying customers.  In a memorable example in the Times report: Iowa, at the time, 

required 2,100 hours to become a cosmetologist—more than a full year of 40-hour 

 
56 See for example, New York Times and National Public Radio. The case was Clayton v. Steinagel, 
885 F. Supp. 2d 1212 (D. Utah 2012). 
57 Clayton, 855 F. Supp. 2d at 1215-1216. 
58 Kolodner & Butrymowicz (2018). 

https://www.nytimes.com/2012/06/17/magazine/so-you-think-you-can-be-a-hair-braider.html
https://www.npr.org/transcripts/524007928
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workweeks. In contrast, emergency medical technicians in Iowa required just 132 

hours.59  

Added to the public scrutiny has been interest from the federal government in 

holding low-performing institutions accountable for student outcomes. The recent 

Gainful Employment regulations will likely result in a high proportion of cosmetology 

programs losing access to federal student aid, based on the high debt and low earnings of 

graduates.60 And the Department of Education recently granted debt relief to 28,000 

cosmetology students at Marinello Beauty Schools on the grounds that, among other 

things, the schools “failed to train students in key elements of a cosmetology program, 

such as how to cut hair.”61 

In this paper, we corroborate some of the patterns licensing hours reported in the 

media and explore changes that have been made by state cosmetology boards to licensing 

hours requirements in the last decade. We assess the causal impacts of these changes on 

institutions and students. Our study is among the first to assess the impact of licensing 

hours on tuition, enrollment, and student debt and one of only a handful to consider 

cosmetology licensing, specifically. Our study adds to the literature on licensing and the 

value of postsecondary credentials. It also generates new evidence to inform ongoing 

policy debates on accountability in higher education. 

 

3.3 Data 

 
59 https://www.nytimes.com/2018/12/26/business/cosmetology-school-debt-iowa.html. 
60 https://apnews.com/article/private-college-debt-gainful-employment-
1aa8f695f75d20f2cc6a5d18654808f6  
61 https://www.ed.gov/news/press-releases/education-department-approves-238-million-group-
discharge-28000-marinello-schools-beauty-borrowers-based-borrower-defense-findings  

https://www.nytimes.com/2018/12/26/business/cosmetology-school-debt-iowa.html
https://apnews.com/article/private-college-debt-gainful-employment-1aa8f695f75d20f2cc6a5d18654808f6
https://apnews.com/article/private-college-debt-gainful-employment-1aa8f695f75d20f2cc6a5d18654808f6
https://www.ed.gov/news/press-releases/education-department-approves-238-million-group-discharge-28000-marinello-schools-beauty-borrowers-based-borrower-defense-findings
https://www.ed.gov/news/press-releases/education-department-approves-238-million-group-discharge-28000-marinello-schools-beauty-borrowers-based-borrower-defense-findings
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We combine state-level cosmetology licensing data with data from the College 

Scorecard, the Integrated Postsecondary Education Data System (IPEDS), National 

Conference of State Legislatures (NCSL), and the American Community Survey (ACS).  

To identify states that changed licensing hours, we collected our own state 

licensing data from state legislatures and cosmetology board websites. We reviewed web-

based resources for all 50 states and the District of Columbia to identify changes in 

required hours for cosmetology licensing between 2010 and 2020. We cross-checked our 

data with point-in-time reports of licensing hours in a report published by the Federal 

Trade Commission and on third-party websites.62 

Nine states lowered the required hours for cosmetology licenses in the time period 

we observe: Utah in March of 2013, Wisconsin in April of 2014, Montana and Nevada in 

2015, Colorado and Kentucky in 2017, Idaho and Nebraska in 2018, and South Dakota in 

2019.63 However, to ensure sufficient post-treatment years to measure our outcomes and 

avoid capturing changes related to the COVID-19 pandemic, we focus our difference-in-

difference analyses to policy changes before 2018 and measure outcomes until 2019. A 

limitation of our approach is that the six remaining states are all western or midwestern, 

so our results may not generalize to other states or parts of the country.  

Table 1 describes the timing, nature, and magnitude of each change. The six states 

reduced their mandated hours by between 200 (Nevada) and 500 (Montana) hours, with 

the modal change from 1800 to 1500 hours. Our treatment states have slightly lower 

 
62 https://www.ftc.gov/system/files/documents/public_comments/2017/07/00020-141087.pdf and 
BeautySchool.org. 
63 We plan to add Idaho, Nebraska, and South Dakota in future analyses when more post-years are 
available. 

https://www.ftc.gov/system/files/documents/public_comments/2017/07/00020-141087.pdf
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tuition and fewer completions than other states, as shown in Appendix Table A2. We 

have no reason to believe that licensing changes occurred for other occupations 

simultaneously, as cosmetology is typically governed by its own state board composed of 

industry stakeholders. Nonetheless, we test for this possibility by running a placebo test 

for massage therapy programs in Section 8.  

For our descriptive analysis, we supplement our state cosmetology data with more 

general data on state licensing requirements from the National Conference of State 

Legislatures (NCSL). NCSL collects data on about 30 occupations that are commonly 

licensed in the United States and require less than a bachelor’s degree.64 The data include 

whether or not each state (and the District of Columbia) requires a license, an exam, and 

minimum training hours, or other requirements, as of 2020. 

Data on tuition, enrollment, and certificate completion comes from the IPEDS. 

Wherever possible we use program-level data at the 4-digit Classification of Instructional 

Program (CIP) code-level for code 1204 for “cosmetology and related personal grooming 

services.”65 Completions and tuition and fees are listed at the program level. Tuition is 

measured as sticker price tuition and fees for the complete program. Our measure of 

completion (or awards) is based on the number of students completing the relevant 

program in the academic year. Descriptive statistics for the IPEDS data are reported in 

Table 2. There are between 1,300 and 1,600 cosmetology programs in our data in any 

given year from 2011-2019. Median tuition was around $15,000 per year in 2019 with a 

median of 17 awards given per program, down from 31 in 2011. 

 
64 Interviews with NCSL staff suggest that the 30 occupations were a convenience sample based on 
occupations with readily available data.  
65 In some cases, we aggregate up from 6-digit CIP codes to 4-digit, weighting by the number of students in 
each 6-digit program. 
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Program-level data is not available for enrollment, so we identify “cosmetology 

schools” based on any institution with cosmetology (code 1204) as its largest degree 

program, by enrollment. The majority of these institutions’ names include the word 

“cosmetology,” “beauty,” or “salon,” indicating that students at these institutions were 

most likely cosmetology students and therefore impacted by the changes in licensing 

hours. We use IPEDS full-year enrollment counts, as cosmetology programs often begin 

off-cycle, in the spring or summer.66  

To measure student debt, we turn to the College Scorecard data. We append ten 

rounds of the institution-level data, keeping only institutions with CIP code 1204 listed as 

their largest program.67 As in the IPEDS, this restriction creates an unbalanced panel of 

about 1,900 institutions, and we observe each institution for seven years on average. Our 

measure of debt—median original amount of the loan principal upon entering 

repayment—is pooled across two cohorts and is missing for many small institutions. The 

pooled nature of the Scorecard data makes the analysis and the assignment of “pre” and 

“post” years challenging, but since most of these programs are only about one year long, 

we assume that any cohort that completes a program in a calendar year post policy 

change would be held to the new, lower hour requirements. We adjust debt values for 

inflation to bring all values to 2010 dollars.68 We note that only programs participating in 

federal student aid programs are counted in IPEDS and the Scorecard69 and only federal 

 
66 Academic years run from July to June in the IPEDS, so our full-year count for 2018-19 is based on 
enrollments throughout the year running from July 2018-June 2019. We refer to this year as the later year 
(2019) in our analyses and discussion. 
67 Program-level scorecard data is not available until the 14/15-15/16 pooled cohort.   
68 For each of the rounds of Scorecard data, we take the CPI value from the second year to make this 
adjustment. For example, for the 2010/11 round, we use 2011 CPIs to make the inflation adjustment. 
69 See Cellini and Goldin (2014) for counts of cosmetology programs not participating in Title IV programs. 
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student debt is included in our debt measure, so our analysis represents a lower bound if 

students take on private debt to cover college expenses. Table 3 reports descriptive 

statistics for our institution-level College Scorecard data. The vast majority (more than 

95%) of our sample are for-profit institutions. By 2019, about 9% of cosmetology schools 

are in treated states and years in the Scorecard data.   

To measure the earnings of cosmetologists, we draw on data from the Census 

Bureau’s American Community Survey (ACS) by occupation and state.70 We identify 

cosmetologists using the NAICS code (81211) that most closely matches the 4-digit CIP 

code for cosmetology (1204).  We use hourly wages to capture changes in the 

cosmetology labor market, as it most accurately reflects cosmetologists’ productivity 

and/or quality, distinct from hours worked.71 We have about 14 years of ACS wage data, 

averaging about 6 years in the pre-policy period and 8 years post. In our exploration of 

mechanisms, we further examine changes in employment and self-employment. 

 

3.4 Methods 

To assess the causal impact of changes in state licensure requirements for cosmetologists, 

we estimate difference-in-difference design with an event study framework following 

Callaway and Sant’Anna (2021) to address the staggered timing of changes in licensing 

hours.  

The event study specification is as follows: 

 
70 The College Scorecard has data on earnings, but it is missing for a large number of institutions and--due 
to the time lag in measurement--we can only observe changes for the earliest state (Utah), so we rely on 
the ACS for earnings data instead, but show results for the Scorecard in Appendix Figure 1 as a robustness 
check. 
71 We find no effect on hours worked (see Appendix Figure A5). 

Cellini, Stephanie R.
How do we have any 0s for employment, if they are identified as working cosmetologists? 

Nicolas
In the ACS, we got anyone with the OCC2010 code 4510, regardless of their employment status
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𝑦𝑦𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 𝛼𝛼 + � 𝛾𝛾𝑗𝑗𝐷𝐷𝑠𝑠𝑠𝑠𝑰𝑰(𝑗𝑗 = 𝑡𝑡 − 𝑇𝑇∗) + �𝛽𝛽𝑗𝑗𝐷𝐷𝑠𝑠𝑠𝑠𝑰𝑰(𝑗𝑗 = 𝑡𝑡 − 𝑇𝑇∗) + 𝜇𝜇𝑝𝑝 + 𝜎𝜎𝑡𝑡 + 𝑒𝑒𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝
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where 𝑦𝑦𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 represents the outcome of interest, such as tuition, enrollment, completion, 

debt, and wages. We estimate effects on completions and enrollment in levels as well as 

natural logs to adjust for skewness due to a large number of very small cosmetology 

programs.72 Subscripts p, s, and t, represent programs, states, and calendar year, 

respectively. The binary treatment variable, 𝐷𝐷𝑠𝑠𝑠𝑠, equals one if the state has introduced 

licensing reforms and zero otherwise. The index, j, indicates time elapsed since the policy 

change.  𝑰𝑰(𝑗𝑗 = 𝑡𝑡 − 𝑇𝑇∗) represents event-year dummies that represent the years before and 

after each individual state implemented its reform. Our coefficients of interest, 𝛽𝛽𝑗𝑗, 

represent the impact of changes in licensure hour requirements in each post-change year 

on the outcomes, allowing for heterogeneous effects over time. The parameters, 𝛾𝛾𝑗𝑗 

,indicate pre-treatment effects, allowing for tests of parallel pre-trends. We also include 

program-by-institution fixed effects (𝜇𝜇𝑝𝑝) to control for time-invariant heterogeneity 

across programs, and year fixed effects (𝜎𝜎𝑡𝑡) to control for common changes over time. In 

our analyses of institution-level IPEDS and Scorecard data (for enrollment and debt, 

respectively), we replace program fixed effects with institution fixed effects. 

Our approach addresses concerns that the staggered timing of state licensing 

changes may cause treatment effects to vary over time and across states in standard 

difference-in-differences designs. In the standard approach, when already-treated states 

act as controls in some two-by-two comparisons and as treated in others, double-counting 

 
72 Models based on the natural log of tuition, debt, wages, and cost of books/supplies, and for each of our 
heterogeneity analyses yielded similar results to those for levels. We omit them for brevity (available on 
request). 

Cellini, Stephanie R.
Check that you agree. According to my logic here, we really don’t need tuition, debt, or even wages in logs, as there are few zeros. For wages, the ACS data only has workers, so there should not be zeros. See also my footnote.

Blanchard, Katie
Yes, this makes sense. And there is more variation in size of program than in cost of program, I think. So this looks good!

Nicolas
Agree, but just in case we need the exact figure - the median program has 19 graduates, the average 27, but the 95th percentile has 81 - 4 times as much.

Blanchard, Katie
Maybe we can use something like “reclassifying” rather than double-counting? 



 97 

biases the aggregation of average treatment effects on the treated (ATTs), and some of 

the ATTs may have negative weights.  

We use Callaway and Sant’Anna’s approach (2021) to mitigate problems of 

heterogeneous treatment effects and dynamic effects under staggered timing. The 

Callaway and Sant’Anna method calculates ATT effects for all possible two-by-two 

difference-in-difference comparisons between groups of units treated at different points 

in time. The individual ATTs are estimated by sub-setting the data to only contain 

observations belonging to either the never-treated group or a given treatment cohort at a 

given time. It then uses a standard two-way fixed effects design to recover the ATT for 

that given treatment cohort and time period. These ATTs can be aggregated into further 

parameters of interest, such as by time period, treatment group, or an overall ATT. We 

aggregate the ATTs by year relative to the licensing hour reduction to approximate an 

event study design, using the doubly-robust inverse probability weights based on 

Sant’Anna and Zhao (2020).73 

The identifying assumption necessary to support our difference in difference 

design is that, absent the changes to licensing hour requirements, program enrollment, 

completion, debt levels, and tuition would have followed the same trajectory for 

programs in states that changed requirements and in states that did not. To test the 

plausibility of this assumption we test for parallel pre-trends for states with and without 

changes, based on parameters, 𝛾𝛾𝑗𝑗, using our event study approach. While we cannot test 

directly whether the other policy changes affecting outcomes may have taken place in the 

same year, we have no reason to believe that the timing of changes to licensing hours 

 
73 This weighting allows the most robust outcomes to any misspecifications (Sant’Anna and Zhao 2020). 
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would be correlated with changes to other state or federal higher education policies more 

generally, as licensing boards are separate from higher education systems and 

cosmetology is just one of many hundreds of higher education programs in any given 

state. It is, however, possible that these states had high-profile legal battles (such as that 

described above in Utah) or faced other types of scrutiny in the lead-up to the policy 

change. If these changes were anticipated by students or institutions, we would likely see 

differential pre-trends in the years leading up to the policy change and we would expect 

our estimates to be attenuated. We investigate pre-trends and other identifying 

assumptions further below. 

To test whether changes in licensing hours translate to changes in program hours 

in the first stage, we run our model in equation (1) with program hours from the IPEDS 

data as the outcome. The results of this analysis are presented in Figure 1. Pre-trends are 

not significantly different from zero and all are close to zero in magnitude. In the post-

policy period, the decline in program hours is evident in nearly all post-reform years, 

averaging about a 100-hour decline by year five.74  

 

3.5 Descriptive Analyses 

 

To understand how cosmetology compares to other fields of study, our previous 

work documents that among all fields requiring occupational licensing in the U.S. as of 

2020, cosmetology had the highest mean and median hours at 1,550 and 1,500, 

 
74 Some programs that exceed the minimum training hours and may choose not to make changes to hours 
(Kolodner & Butrymowicz 2018), and some shorter programs may be included in our data that do not lead 
to cosmetology licenses and may not reduce hours (e.g., aesthetician programs). 
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respectively (Acevedo, Blanchard, and Cellini 2022, Table 1, reproduced in Appendix 

Table 1A). Across states, the minimum number of hours required for a cosmetology 

license is 500 and the maximum is 2,100. All states and the District of Columbia have 

minimum required hours. Cosmetology contrasts with other occupations that show more 

variation in the number of states that require licensing and in training hours. For example, 

32 states require licenses for electricians with just 7 of them requiring minimum training 

hours. Plumbers have high mean hours at 1,541 and a maximum of 8,048, but median 

hours are zero, since more than half of the states that require licensing for these 

occupations require no training hours.  

Following our previous descriptive work, we consider the correlation between 

required training hours and student outcomes for cosmetology programs in Figures 2 and 

3. Figure 2 shows the correlation between mean licensing hours for cosmetology and 

median debt at the state level. The figure shows a strong upward sloping relationship. 

Higher licensing hours in a state are associated with higher median debt, with a 

correlation coefficient of 0.5118.75 On the low end of licensing hours and debt are 

Massachusetts and New York, while Oregon, Nebraska, and Iowa are among the states 

with the highest hours and debt. In Figure 3, we examine whether the higher debt 

associated with cosmetology licensing hours might generate higher wages, using ACS 

data by state. Licensing hours do not appear to be correlated with wages. The line of best 

fit between hours and wages is flat—around just $20 per hour—with a correlation 

coefficient close to zero, just -0.0047. While we caution that these estimates are not 

causal, the pattern suggests that high licensing hours requirements in this field may raise 

 
75 Debt results are nearly identical when using median debt, rather than mean. Available on request. 
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debt without generating additional productivity gains. We explore whether the 

relationship between licensing hours and debt and wages are causal in our differences-in-

differences analyses. 

 

3.6 Results 

To explore the causal impact of licensing hours on outcomes we draw on 

reductions to licensing hours within states and over time, as estimated by equation (1) 

and described in Section 4. 

We display the results of the event study analysis on the total number of program 

completions in Figure 4A. Importantly, there appear to be no significant differences 

between treated state-years and controls in the six years pre-period and estimates are all 

very close to zero. In the post-policy period, we see an increase in awards, as predicted. 

Point estimates are positive and significant, rising to about 30 to 50 more awards granted 

per-program in states with lower hours in years five and six. The year-five increase 

represents a doubling of awards over the 2010 control group mean of 30. We show results 

for the natural log of completions in Figure 4B. Results are similar, showing effect sizes 

above 50 log points (or 65 percent) for years 3 through 6 after the change. 

The impact of reduced licensing hours on required tuition and fees is shown in 

Figure 5. Here, we again see pre-trends that are very close to zero, with just one 

significant difference in year j=-2. We see significant changes in tuition three and four 

years after states lowered required training hours. Point estimates suggest effects a 

decline of about $1,000 in year four—or about a 14% decrease relative to the 2010 mean 

of $7,176. Point estimates remain similar in year five, but less precise as our sample 
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shrinks. Lower tuition likely reflects the lower hours needed for completion in the post-

policy period. By year six, although imprecise, the point estimate returns to positive, 

suggesting that tuition changes may be temporary. 

 We also consider student enrollment as an outcome, using the IPEDS institution-

level data, rather than program-level, in Figure 6. Our results are noisier, perhaps in part 

due to the lack of precision in the data and we find noisy zero estimates on total 

enrollment in Panel A. The results of the natural log of enrollment are stronger in Panel 

B, showing an upward trend in log enrollment, of roughly 0.2 to 0.5 log points (or 22 to 

65%) in years 3-5. This difference may be attributed to extreme heterogeneity in 

institution size. Some very small institutions with zero enrollment are dropped in the log 

specification and larger institutions may expand enrollment more. We explore enrollment 

heterogeneity by institution size and student demographics in Section 8 below. 

 We next use the College Scorecard institution-level data to explore the effect of 

reductions in licensing hours on debt. In Figure 7 we run the specification in equation (1) 

on institution-level data for schools with cosmetology as their largest program. First, we 

observe a positive pre-trend in year j=-4 prior to the policy change for the treated states, 

suggesting that debt was higher in states that changed. The post-policy period shows no 

significant effects and standard errors are large, although point estimates are consistently 

negative, suggesting reductions in debt of around $300-500 in years 1-4 post-policy. 

Although inconclusive, the direction of the estimates is consistent with expectations 

based on our findings for tuition: with tuition and supply fees declining, students should 

need to take on less debt. 

Blanchard, Katie
Should probably cut this - when looking at overall enrollment, no observations were dropped. When looking at certain student groups, some did drop. 
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 We turn to the ACS data to study effects of the reduction in licensing hours on 

cosmetologists’ wages in Figure 8. In the post-reform period, we see little impact on 

wages. The coefficients for years 3 and 5 post-policy reveal small but significant 

increases, yet the year 6 coefficient indicates a small negative effect. We view these 

results as evidence that wages do not substantially decrease, as might be expected from 

the cut in licensing hours. If the productivity or quality of cosmetologists were declining 

with more lax standards, we would expect to see large negative impacts. The increased 

supply of cosmetologists as program completions rise would also put downward pressure 

on wages, but we find no evidence that this is the case—at least in the first 5 years after 

the policy change. We explore these results further with several robustness checks in 

Section 8. 

 

3.7 Heterogeneity Analyses 

Our data allow for some disaggregation by institution and student characteristics to 

assess heterogeneous impacts. We first consider differences by institution size. Figure 9 

shows results for completions among the set of larger (above median enrollment) and 

smaller cosmetology schools. In panel A, larger institutions appear to drive the positive 

impacts on awards we see in the full sample. Smaller institutions see smaller increases, as 

might be expected, as completions are measured in levels. 

In Figure 10, we assess differences in the tuition adjustment for large and small 

institutions and our results flip: institutions above the median size show more limited 

declines in tuition and fees, while smaller institutions seem to adjust sharply, potentially 

driving the impacts in the full sample. Small institutions show reductions of about $3,000 
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in tuition five years after the policy change (about a 25% reduction relative to the 2010 

mean). Taken together, our results by institution size suggest that larger institutions—

with higher awards and fewer tuition cuts—may suffer less harm from licensing changes 

than smaller institutions. 

Turning to student demographics, the IPEDS data allows us to look at enrollment by 

race and ethnicity, as well as by gender. While the impact of licensure reductions on total 

enrollment was null in Figure 6, in Figure 11 we observe some changes in enrollment for 

students from traditionally marginalized groups. In Panel A of Figure 11, the coefficients 

on enrollment of Black students are fairly large and positive, although imprecise, two and 

three years after the policy change. In Panel B, enrollment among Hispanic and Latino 

students shows sizable significant positive impacts. Our estimates suggest that licensing 

hour reductions increase the enrollment of Hispanic and Latino students by up to 40 

students per institution in year five. Results for female enrollment (shown in Appendix 

Figure A1) are nearly identical to results for the full sample, showing no discernable 

effects of the change. The similarity is expected since women comprise about 90% of 

enrollment in cosmetology programs.76 

While we prefer our event study analyses, we report average effects pooled across all 

post-policy years for each of our primary outcomes in Table 4. Only the effects on 

completions remain significant when considering average effects. Tuition and fees and 

debt are both negative, as expected, and remarkably similar in magnitude, despite large 

standard errors. 

 

 
76 Fast, Granville, and Moultrie (2022). 
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3.8 Robustness Checks & Placebo Tests 

  We run several robustness checks on our main results. First, we limit the sample 

to the longest cosmetology programs (over one year long) that should be most affected by 

the change in hours. Results are qualitatively similar, but less precise with the smaller 

sample. We also limit our sample to for-profit institutions (which constitute more than 

95% of our Scorecard sample, as shown in Table 2) and we find nearly identical results. 

We also run all models on the natural log of each outcome and find similar results.77 

To further explore the impacts of licensing hours on student costs and institutional 

behavior, we ask whether the cost of supplies might be impacted by licensing changes. If 

supplies must be purchased for each semester or get used up (e.g., shampoo, hair color) 

then students should have lower supply costs. On the other hand, institutions may 

increase the costs of supplies (e.g., scissors, books) to compensate for lost tuition 

revenue. In Figure 12, we observe a small reduction in the cost of supplies in year 1 and 3 

post-policy and a larger drop in year 6. It is possible that the drop in year 6 mediates the 

impact of the rising tuition we observe in the same year. In general, the pattern aligns 

with the tuition results in showing lower costs for students in the years immediately 

following the reduction in hours. 

We next assess whether the licensing changes shifted the composition of 

programs in our data, which would indicate changes to the market and could potentially 

drive other outcomes. We proxy for program entry and exit based their appearance in the 

IPEDS program-level data. If a program appears in year t, but not in t-1 or t+1, we code 

 
77 Available upon request. 
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it as entering or exiting, respectively.78 As shown in Appendix Figure A2, we observe no 

significant impacts on entry or exit in any year. Not only is composition not driving our 

results, but the licensing changes do not appear to have significant impacts on the 

openings and closings of cosmetology programs generally. 

To better understand our wage estimates in the ACS, we draw on College 

Scorecard earnings data and explore employment and hours worked in the ACS. We first 

run our difference-in-difference specification on the College Scorecard earnings data in 

Appendix Figure A3. The Scorecard includes data on graduates’ earnings six years after 

beginning their cosmetology program, but only for combined two-year cohorts. Due to 

these limitations, we can only observe post-treatment years for the state with the earliest 

reductions in licensing hours—Utah in 2013. We find roughly parallel pre-trends and a 

statistically significant positive impact on earnings in the first year after implementation. 

Although this estimate is specific to this state, the results support the findings of our ACS 

earnings analyses: that cosmetologists’ earnings did not decline and may have increased 

in the first few years after the policy change. 

We next turn back to the ACS to consider other labor market impacts of the 

change in cosmetology licensing that might mask or drive changes in wages. In Appendix 

Figure A4, Panel A, we see no discernable pattern in employment of cosmetologists after 

the policy change. In Panel B, we see no impact on the percentage of cosmetologists self-

employed. Appendix Figure A5 considers changes to the hours worked by 

 
78 Our definition cannot distinguish between programs that open or close vs. those that may gain or lose 
access to federal student aid programs under Title IV (and therefore do not need to report to IPEDS) for 
various reasons. We run a standard two-way fixed effects model (TWFE), rather than our preferred 
Callaway and SantAnna approach, as it is not possible to identify program-level ATTs for entrants or exiting 
programs. See Remark 8 in Callaway and Sant’Anna (2021). 

Cellini, Stephanie R.
Please check this note. Why can’t we use Callaway and SantAnna? I totally forgot and I know there is a good a reason. Please edit footnote.

Nicolas
We cannot calculate the ATT for programs with no pre- (entrants) or post- (exit) treatment information - so CS is not suitable for analyzing this behavior. 
If anyone wants to get technical, Remark 8 in their paper says their estimator,  “closely resembles the empirical practice of only reporting event-study type coefficients for the event periods that do not suffer from compositional changes”. Entry and exit lead to compositional changes, and are dropped from the estimator.
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cosmetologists. We find no impacts in years 1-4, but sizable negative and positive effects 

in year 5 and 6, respectively. We consider these results inconclusive. Like the College 

Scorecard data, the year 5 and 6 estimates in the ACS are likely driven by changes in a 

single state (i.e., Utah) that has sufficient post-policy data for identification. 

 Finally, we conduct a placebo test on massage therapy programs. Massage 

therapy programs tend to have similar student demographics, similar program lengths, 

and a similar mix of for-profit and not-for-profit institutions, yet they should not be 

affected by changes to cosmetology licensing hours. We draw on the program-level 

IPEDS data to run our test on our two main outcomes with significant effects: 

completions and tuition. Figure 13 shows the results of our placebo tests. The results for 

completions in Panel A are noisy, with one post-policy coefficient positive, but small in 

magnitude. Tuition and fees for massage programs in Panel B, show a tightly-estimated 

zero in the post-period, making us more confident that the changes we observe for 

cosmetology programs are indeed effects of the policy change. 

 

3.9 Discussion & Conclusion 

 This paper explores the role of minimum training hours requirements for 

cosmetology licensure on students and institutions. We implement a difference-in-

differences design based on six states that lowered the number of hours required for 

licensing between 2011 and 2017. 

Our difference-in-difference analysis reveals striking patterns and suggests that 

lowering required training hours requirements has significant benefits for students. 

Lowering hours results in more program completions, likely due to the lower time cost of 
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certificate completion. We also find that cutting licensing hours lowers tuition, so 

students also benefit from a reduction in out-of-pocket monetary costs.  

Our results on total enrollment are suggestive of positive effects and we see large 

positive enrollment effects for Hispanic/Latino students, in particular. While more 

research is needed to understand reasons for this pattern, it may be that Latino students 

are more sensitive to the lower time cost of education, as ethnographic research has 

documented that Latina students are sensitive to family obligations in the college choice 

process (Dache-Gerbino, Kiyama, and Sapp 2018). Moreover, Hispanic/Latino students 

may be disproportionately recruited into vocational proprietary institutions (Dache-

Gerbino, Kiyama, and Sapp 2018) and targeted by advertising (Cellini and Chaudhary 

2022), which may make the hours changes more salient for this group.  

Our results on student debt and wages are noisy. However, we find suggestive 

evidence that student debt declines, with average treatment effects similar in magnitude 

to the declines in tuition. We would expect that the reduction in licensing hours would 

cause wages of cosmetologists to decline as more workers enter the market. Moreover, if 

additional training hours improve the quality or productivity of cosmetologists, then cuts 

to training hours should lower productivity or quality. In the first five years after the 

change, we observe no reduction in hourly wages for cosmetologists, and perhaps an 

increase. We find a small negative effect in year 6, which may be driven by one state. We 

find no evidence that hours worked, employment, or self-employment are impacted. 

Better data is needed to more accurately assess the impacts of licensing hour changes on 

these outcomes. 
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It is not clear how institutions fare with the change in hours. Institutions reduce 

their tuition for cosmetology programs in the short run and do not appear to compensate 

for those reductions by increasing the costs of books and supplies. However, we find 

some evidence that reductions dissipate in the longer run. Larger institutions generate 

more completions than smaller institutions, while holding tuition relatively stable. 

Smaller institutions lower tuition more while seeing less growth in completion. More 

research needs to be done to fully understand impacts on institutions, but our analysis 

suggests greater benefits—or at least less harm—for larger institutions, relative to 

smaller.  

More research is needed to understand longer-run impacts of licensing hour 

reductions in cosmetology. It is possible that reductions in licensing hours could reduce 

salon safety. Still, we note that even with the reductions in required training hours that we 

document, the hours required to become a licensed cosmetologist remain higher than in 

many fields for which safety may be a bigger concern, such as emergency medical 

technicians and electricians. Data limitations kept us from assessing the causal impacts 

on safety, but we suggest this as a fruitful avenue for future research. More research is 

needed to explore the causal relationship between licensing hours and student outcomes 

in other fields, states, and time periods. 

We recommend that policymakers concerned about student outcomes in higher 

education carefully consider the role of state-mandated training hour requirements in 

cosmetology. We find clear evidence that students benefit from lower hours 

requirements. These benefits may ultimately generate welfare gains if earnings stay stable 

in the long run and safety is not compromised. By lowering the time and monetary cost of 
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certification and bringing down student debt without generating declines in wages, cuts to 

required hours may also help cosmetology programs pass new accountability metrics 

based on debt-to-earnings ratios of graduates. If increasing credential completion and 

lowering tuition are goals of state and federal policymakers, then trimming cosmetology 

licensing hours appears to be a promising strategy. 
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3.10 Tables and Figures 

Figure 3.1. Impact of Reduction of Licensing Hours on Program Length (in hours) 

 

 

Notes: IPEDS program-level data. 
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Figure 3.2. State-Level Correlation Between Licensing Hours and Mean Debt, 
Cosmetology Certificate Programs 

 
 
Figure 3.3. State-Level Correlation Between Licensing Hours and Hourly Wages, 
Cosmetology Certificate Programs 
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Figure 3.4. Difference-in-difference Estimates of the Effect of Reductions in Licensing 
Hours on Cosmetology Program Completions 

 

 

 
 

Figure 3.5. Difference-in-Difference Estimates of the Effect of Reductions in Licensing 
Hours on Tuition and Fees 

 

  

B. Total Completions A. Log Completions 
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Figure 3.6. Difference-in-Difference Estimates of the Effect of Reductions in Licensing 
Hours on Enrollment 
 

A. Total Enrollment 
 
 

 
 
Notes: Enrollment is full-year enrollment based on institution-level IPEDS data.  
 
Figure 3.7. Difference-in-Difference Estimates of the Effect of Reductions in Licensing 
Hours on Student Debt 

 
Source: Scorecard institution-level data. 
Notes: Time is in years relative to the year of policy implementation. Calendar year fixed effects are 
included. Debt values are adjusted for inflation to 2010 dollars and measured at the time of completion. 
 
 

B. Log Enrollment 
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Figure 3.8. Difference-in-Difference Estimates of the Impact of Reductions in Licensing 
Hours on Hourly Wages of Cosmetologists 
 

 
 
Notes: American Community Survey data.  
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Figure 3.9. Difference-in-Difference Estimates of the Impact of Reductions in Licensing 
Hours on Completions, by Institution Size 

 
 
 

    
 
Notes: IPEDS program-level data. Large institutions are those with enrollment above the median of 14 students.  
 

Figure 3.10. Difference-in-Difference Estimates of the Impact of Reductions in Licensing 
Hours on Tuition & Fees, by Institution Size  

 
 
 

 
 
Notes: IPEDS program-level data. Large institutions are those with enrollment above the median of 14 students.  
 
 
 
 

 

 

A. Large Institutions B. Small Institutions 

A. Large Institutions B. Small Institutions 
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Figure 3.11. Difference-in-Difference Estimates of the Impact of Reductions in Licensing 
Hours, by Student Demographics 

 

   
Notes: IPEDS institution-level data.  
 
 
 
Figure 3.12. Difference-in-Difference Estimates of the Impact of Reductions in Licensing 
Hours on Cost of Supplies 

 
 
Notes: IPEDS program-level data. Includes books and supplies. 
  

A. Black Students B. Hispanic/Latino 
Students  
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Figure 3.13. Placebo Test: Effect of Reductions in Cosmetology Licensing Hours on 
Massage Therapy Completions & Tuition & Fees 
 
 
 

 
 
Notes: IPEDS program-level data.  
 
 

 
 
 
Table 3.1. Cosmetology Licensing Changes, Treated States  
    
State Year of Change Hours Changed Change 
Utah 2013 2000 to 1600 -400 
Wisconsin 2014 1800 to 1550 -250 
Montana 2015 2000 to 1500 -500 
Nevada 2015 1800 to 1600 -200 
Colorado 2017 1800 to 1500 -300 
Kentucky 2017 1800 to 1500 -300 
Idaho* 2018 2000 to 1600 -400 
Nebraska* 2018 2100 to 1800 -300 
South Dakota* 2019 2100 to 1500 -600 

    
Notes: Author's data collected from state cosmetology board and legislature websites 2010-2020. See 
text for details. States with * are not included in our difference-in-difference design, as we do not 
have sufficient post-policy data. 

 
 
 

A. Completions  B. Tuition & Fees  
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Table 3.2. Descriptive Statistics, IPEDS Program-Level Data  
        
   Tuition & Fees  Completions 
Year Programs   Mean Median   Mean Median 
2010 1,315  11,723 11,995  47 31 
2011 1,403  12,200 12,600  49 33 
2012 1,479  12,441 13,100  46 30 
2013 1,511  12,703 13,498  41 29 
2014 1,576  13,078 13,864  39 25 
2015 1,473  13,135 13,800  34 22 
2016 1,477  13,472 14,300  33 22 
2017 1,501  13,847 14,475  32 21 
2018 1,537  14,139 14,860  30 20 
2019 1,537   14,435 15,000   26 17 

        
Notes: Author's tabulations of program-level data for CIP code = 1204 (cosmetology).  
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Table 3.3. Descriptive Statistics, Institution-Level College Scorecard 
Data 
     
Year All Percent For-Profit Treated Percent Treated 
2011 1,278 98% 0 0% 
2012 1,378 98% 0 0% 
2013 1,465 98% 33 2% 
2014 1,472 98% 61 4% 
2015 1,505 98% 77 5% 
2016 1,465 98% 73 5% 
2017 1,296 97% 113 9% 
2018 1,259 98% 110 9% 
2019 1,229 97% 106 9% 
2020 1,208 97% 105 9% 

     

Notes: Author's tabulations of College Scorecard data based on largest program by enrollment in 
CIP code 1204 (cosmetology).  
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Table 3.4. Average Treatment Effects: Impact of Reducing Cosmetology Licensing Hours 
        
        

  Awards 
Log 

Awards 

Tuition 
& Fees 

($) Debt ($) Enrollment 
Log 

Enrollment 
Hourly 
Wages 

        
Average Effects 7.211*** 0.212** -316.3 -290.7 -0.605 0.055  
    (St. Error) (1.803) (0.072) (176.1) (171.7) (21.48) (0.040)  
                
        

Notes: *** p<0.01, ** p<0.05, * p<0.1. Estimates are based on the average of all post-treatment years and separate 
regressions for each outcome, with controls as described for equation (1).   
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Appendix A 

 
Appendix Figure A3.1. Impact of Licensing Hour Reductions on Female Enrollment 
 

 
 
Notes: IPEDS institution-level data.  
 
Appendix Figure A3.2. Robustness Check: Program Entry and Exit 
 
 

 
 
Notes: Estimates based on two-way fixed effects models (TWFE) using IPEDS data. Entry and exit are measured based 
on a program’s appearance in the IPEDS in year t, but not t-1 (for entry) or t+1 (for exit). 
 

 
 
 

B. Program Entry A. Program Exit 
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Appendix Figure A3.3. Robustness Check: Difference-in-Difference Estimates of the 
Impact of Licensing Hour Reductions in Utah, College Scorecard Data 

 
Notes: College Scorecard institution-level data. Only one state policy change included (Utah in 2013). Earnings are 
measured six years after entry. 
 
Appendix Figure A3.4. Impact of Licensing Hour Reductions on Employment and Self-
Employment of Cosmetologists 

 

 

 
 
Notes: ACS state-level data for cosmetologists. 
 
 
 
 
 

A. Percent Employed B. Percent Self-Employed 



 123 

Appendix Figure A3.5. Impact of Licensing Hour Reductions on Hours Worked Among 
Cosmetologists 

 
Notes: ACS state-level data for cosmetologists. 
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Appendix Table A3.1. Licensing and Training Hours, by Occupation (from Acevedo, 
Blanchard, Cellini 2022, Table 1) 
     Number of 

states 
requiring 
training 
hours 

 
     Number of 

states 
requiring 
licensing   Mean Median Minimum Maximum 

Barber 1417 1500 1000 2100 50 51 
Certified Nursing 
Assistant 98 90 75 180 51 51 
Cosmetologist 1550 1500 500 2100 51 51 
Dental Hygienist 1600 1600 1600 1600 1 51 
EMT 154 160 0 315 25 24 
Electrician 98 0 0 1000 7 32 
General Contractor 2 0 0 60 4 22 
HVAC Contractor 28 0 0 1000 3 32 
Home Inspector 43 0 0 180 24 30 
Licensed Practical 
Nurse 0 0 0 0 0 51 
Manicurist 377 350 0 750 50 50 
Massage Therapist 500 500 0 1000 46 46 
Occupational Therapist 
Assistant 0 0 0 0 0 46 
Pharmacy Technician 22 0 0 480 4 36 
Physical Therapy 
Assistant 0 0 0 0 0 51 
Pipe-Fitter 1471 0 0 8048 14 35 
Plumber 1541 0 0 8048 13 34 
Pre-School Teacher 0 0 0 0 0 51 
Radiologic Technologist 185 0 0 1850 1 42 
Real Estate Agent 73 60 0 180 44 46 
Real Estate Appraiser 19 20 0 60 28 51 
Respiratory Therapist 0 0 0 0 0 50 
Security-Fire Alarm 
Installer 26 0 0 576 13 16 
Skin Care Specialist 621 600 260 1000 50 50 
Transit City or School 
Bus Driver 1 0 0 26 2 51 
Veterinary Technician 0 0 0 0 0 37 

Notes: Mean, median, minimum, and maximum required training hours are calculated for all states that 
have licensing requirements for the occupation, including those that have no training hours requirement 
(coded as 0 hours), but have other requirements, such as an examination. The number of states requiring 
non-zero training hours are listed in column (5) and the number of states requiring any license are in 
column (6). Licenses are coded in the NCSL data and include variations in definitions across occupations 
and states. Values not coded in hours were coded as missing.  
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Appendix Table A3.2. Descriptive Statistics for Treated and Control States 
       

  Tuition and Fees  Completions  Earnings 
    Treated Control   Treated Control   Treated Control 
2010  7,176 8,525  14 31  19,939 21,106 
2011  7,323 9,235  15 33  12,837 13,802 
2012  7,720 9,645  13 31  13,007 15,201 
2013  8,053 9,944  15 29  13,031 16,745 
2014  8,802 10,327  18 28  13,332 18,268 
2015  8,984 10,413  18 25  13,715 18,179 
2016  9,329 10,817  18 25  17,460 19,459 
2017  10,742 11,385  22 26  19,386 19,401 
2018  11,875 11,800  24 26  23,688 20,581 
2019   16,502 16,519   26 25   22,194 23,048 

          
Notes: Tuition and completion data from IPEDS, earnings data from ACS.   
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