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Abstract

Service-based student loan programs are widely used to encourage teachers to work in high-
need schools and subject areas, yet relatively little is known about how teachers’ careers evolve
beyond required service periods. Using administrative data from Texas and differences in teacher
loan eligibility and initial school eligibility, this paper studies employment and earnings outcomes
surrounding the five-year service requirement of the Teacher Loan Forgiveness Program (TLFP).
I find no evidence of higher retention during the service period itself. Instead, exits from Texas
public schools (TXPS) rise after the five-year threshold, with responses concentrated among
teachers with higher student loan balances. Among teachers who remain in TXPS, school-
level retention also declines, indicating increased mobility within the system, though without
systematic shifts in school characteristics, earnings, or labor supply. Taken together, the results
indicate that the TLFP primarily alters the timing of employment decisions within TXPS rather
than generating sustained improvements in retention, highlighting the limitations of one-time,

service-based incentives as a long-term teacher workforce strategy.
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1 Introduction

Teacher shortages are a persistent challenge in U.S. education, particularly in high-need schools
and fields such as special education, mathematics, and science (Garcia and Weiss, 2020). Recent
estimates show a minimum of 36,000 vacant teaching positions and 163,000 roles are filled by
underqualified educators, with low-income schools and high-need subject areas bearing the brunt
of the crisis (Carver-Thomas et al., 2021; Nguyen et al., 2022). Low salaries combined with the
rising costs of higher education have led to declining enrollment in teacher preparation programs
and high turnover rates that have exacerbated teacher shortages, further contributing to staffing
instability (Podolsky and Kini, 2016; Ingersol et al., 2018; Ingersoll et al., 2019; Sargrad et al.,
2019; Loeb and Myung, 2020; Wilson and Kelley, 2022).

The consequences of teacher turnover extend beyond staffing challenges. High attrition disrupts
student learning, with research linking frequent teacher changes to lower academic achievement
(Ronfeldt et al., 2013). Moreover, teacher turnover imposes significant financial costs on school
districts—replacing a single teacher costs an average of $25,000, reflecting recruitment, hiring, and
training expenses (Sutcher et al., 2019; Learning Policy Institute, 2024). In high-turnover districts,
the financial burden diverts resources from student-focused initiatives, further widening educational
inequities.

To address these challenges, policymakers have implemented numerous initiatives aimed at re-
ducing the financial costs of entering the teaching profession and incentivizing teachers to remain
in the profession. A central motivation for these efforts is the financial strain faced by new teachers:
more than half borrow to finance their education, with average balances exceeding $50,000 (Her-
scheopf et al., 2021; Garcia et al., 2023). With relatively low salaries, these debt burdens heighten
the appeal of financial incentives tied to service, making loan forgiveness a particularly salient pol-
icy lever for recruitment and retention. In line with these concerns, as of July 2023, 18 states offer
teacher-specific loan forgiveness programs (Isola, 2023). Many states also provide a range of other
incentives, including annual bonuses, retention incentives, mortgage assistance, and tax credits.

In addition to state-level initiatives, large federal student loan forgiveness programs are also
available to teachers. Programs such as the Teacher Loan Forgiveness Program (TLFP) and Public
Service Loan Forgiveness (PSLF) provide student loan forgiveness to eligible public-sector workers,
including teachers, conditional on meeting service requirements. Together, these state and federal
initiatives form an important part of the policy landscape facing the teacher workforce, underscoring
the importance of understanding their effects over teachers’ careers.

This paper studies how teachers’ employment decisions change following the five-year service
requirement of the TLFP. The TLFP and similar programs are intended to encourage teachers
to remain in high-need schools and subject areas, yet little is known about whether they affect
teachers’ employment decisions beyond the required service period. By focusing on outcomes after
the five-year service window, this paper provides new evidence on the extent to which the TLFP

promotes sustained retention in public schools.



Using administrative data from Texas, I show that teachers eligible for the TLFP are more
likely to leave Texas public schools (TXPS) after the five-year service period, with effects con-
centrated among teachers with large student loan balances. For teachers who remain in TXPS,
school-level retention also declines at this point. However, I find no evidence that this increased
mobility corresponds to systematic shifts in school characteristics or to changes in earnings or labor
supply. Together, these findings indicate that the TLFP primarily shifts the timing of employment
decisions rather than producing durable improvements in retention within TXPS.

The remainder of the paper proceeds as follows. Section 2 provides background on the Teacher
Loan Forgiveness Program, while Section 3 situates the paper within the literature on student debt
and financial incentives for teachers. Section 4 describes the data used in the analysis. Section 5
presents the empirical framework and discusses the results. Section 6 concludes with a discussion

of the findings, their implications for teacher retention policies, and directions for future research.

2 Teacher Loan Forgiveness Program

The Teacher Loan Forgiveness Program (TLFP), coordinated by the U.S. Department of Education,
aims to address teacher shortages by incentivizing educators to work in low-income schools and
high-need subjects. The program provides up to $17,500 in federal student loan forgiveness to
teachers who meet professional qualification requirements and complete a period of service. Teachers
in secondary mathematics, secondary science, and special education (SPED) are eligible for the
maximum $17,500 in forgiveness, reflecting higher demand in these fields, while all other eligible
teachers qualify for $5,000. The program applies to teachers with federal subsidized or unsubsidized
loans issued after October 1st, 1998.

To qualify, teachers must hold a bachelor’s degree, obtain full state certification, and demon-
strate subject-area competence.! For elementary school teachers, this requires proficiency in reading,
writing, mathematics, and the core elementary curriculum, while secondary school teachers must
demonstrate expertise in their assigned subject through testing, degree completion, or advanced
certification.

The service requirement consists of five consecutive years of full-time teaching in low-income
schools or educational service agencies listed on the Teacher Cancellation Low Income (TCLI)
Directory. States submit qualifying schools annually to the Department of Education, typically
using a cutoff of at least 30% of student enrollment from low-income or economically disadvantaged
families.? The service period must be completed consecutively, though years served continue to count
if a school later loses eligibility while a teacher remains employed at that school. Upon completing

the service period and making at least 60 qualifying monthly loan payments, teachers must submit

! Certification and licensure requirements cannot be met by emergency, temporary, or provisional measures.

2Schools operated by the Bureau of Indian Education or that are in districts receiving Title I funds also qualify.
Private schools do not qualify unless they are 501(c)(3) nonprofits, participate in Title I, and meet the state’s low-
income threshold. In 2017-18, 24.3% of private schools participated in Title I, with participating schools averaging
42% of students eligible for free or reduced-price lunches, leaving relatively few private schools eligible for TLFP
forgiveness (Taie and Goldring, 2019).



a certified Teacher Loan Forgiveness Application to each loan servicer to receive loan forgiveness.

Although the TLFP is intended to improve teacher retention, its reach has been limited in
practice. Since its inception in 1998, the program has forgiven loans for more than 200,000 teachers,
totaling over $3 billion in loan forgiveness. Prior work documents substantial administrative frictions
in the program’s implementation, including complex application procedures and servicing errors
that delay or deny forgiveness for otherwise eligible teachers (Nowicki, 2015).

The TLFP also operates alongside other student loan forgiveness programs, most notably Public
Service Loan Forgiveness (PSLF). Under PSLF, borrowers may receive forgiveness of remaining fed-
eral loan balances after ten years of qualifying public service and 120 qualifying payments. Because
service years cannot count simultaneously toward both programs, some teachers who are eligible
for the TLFP may pursue PSLF, particularly those with larger loan balances. Nevertheless, PSLF
accounts for only 12.2% of all federal student loan forgiveness, while the teacher-specific TLFP ac-
counts for 22.1% (Hanson, 2024). Thus, despite overlap with PSLF, the TLFP remains the primary
teacher-specific loan forgiveness program and a central component of the policy environment facing

teachers.

3 Literature Review and Contributions

3.1 Literature Review

A large literature on teacher labor markets emphasizes compensation as a central driver of recruit-
ment and retention, particularly in high-need schools and subject areas. Low salaries are strongly
associated with early-career attrition (Ashiedu and Scott-Ladd, 2012; Dee and Goldhaber, 2017),
especially in low-income schools (Ingersoll, 2004; Ingersoll and May, 2012; Podolsky and Kini, 2016;
Garcia and Weiss, 2020). Although permanent salary increases can improve retention (Feng, 2009),
their costs have led policymakers to increasingly rely on alternative compensation mechanisms.

A growing body of work examines the effects of short-term incentive programs on teacher
retention. Clotfelter et al. (2008) find that an annual $1,800 bonus reduced turnover among certified
math, science, and SPED secondary teachers in targeted schools by 17%. Similarly, Cowan and
Goldhaber (2018) report a 31-41% reduction in turnover from a $5,000 annual bonus for teachers
in high-poverty schools in Washington State. Glazerman et al. (2013) show that selective transfer
incentives of $20,000 paid over two years increased retention during the payout window, but that
these effects dissipated once payments ended.

These studies show that temporary compensation incentives can reduce teacher turnover, though
evidence on whether these effects persist beyond the incentive period is limited. Most existing work,
however, focuses on compensation delivered through wages or bonuses, with comparatively less at-
tention paid to compensation provided through student loan forgiveness or repayment assistance.
Related research shows that reductions in debt increase mobility (Di Maggio et al., 2020), while
higher debt burdens push individuals toward higher-paying occupations (Rothstein and Rouse,
2011; Luo and Mongey, 2019). Together, these findings suggest that debt forgiveness can mean-



ingfully influence employment decisions, making it a potentially important yet understudied policy
lever.

Survey and administrative evidence indicate that student loan forgiveness is both widespread
and behaviorally salient. Recent survey data from the Consumer Financial Protection Bureau show
that roughly 22% of federal student loan borrowers have applied for some form of debt relief
(Caldwell et al., 2024). Among borrowers who received forgiveness, 11% report that it enabled
them to move, 9% to change jobs or start a business, and nearly half indicate that it allowed them
to save more, pointing to meaningful effects on mobility, job choice, and financial behavior.

Complementary evidence comes from Dinerstein et al. (2025), who find that student loan for-
giveness leads to a short-run decline in earnings of roughly $44 per month (2.3%), consistent with
reduced labor supply following forgiveness. The same study documents increased transitions out
of public service, in line with forgiveness relaxing job lock created by service-based eligibility re-
quirements. Together, these findings underscore that loan forgiveness can affect not only when
individuals change jobs, but also how much they work and where they are employed.

Studies on service-oriented professions show that student loan repayment and forgiveness pro-
grams shape job choice and retention decisions. Pathman et al. (2004) find that loan repayment
programs for physicians encourage practice in lower socioeconomic areas and increase retention in
those settings, while Scheckel et al. (2019) show that positions eligible for loan forgiveness attract
greater interest, particularly among physicians with higher debt levels. Survey evidence from social
workers in Massachusetts similarly indicates that loan forgiveness is perceived as a factor reducing
turnover intentions, highlighting its salience for workforce retention decisions (Fakunmoju and Ker-
sting, 2016). Finally, Field (2009) studies the random assignment of financial aid packages to law
students and find that those offered tuition waivers in exchange for committing to public-interest
work were 36% more likely to enter public-interest law than students offered loan forgiveness after
completing such service.

Turning to educators specifically, survey results from TLFP recipients indicate that loan forgive-
ness shapes both pre-career and within-career decisions. Among teachers who received forgiveness,
15% report that they moved, 50% report increased saving, and 4% report changing jobs after re-
ceiving relief (Caldwell et al., 2024). In addition, 20-25% of applicants report that the program
influenced their major, career choice, or employer selection, pointing to effects on both retention
and initial entry into the teaching profession.

Additional research from teacher-focused loan repayment and forgiveness programs shows that
these incentives shape educators’ career decisions within the profession. The North Carolina Teach-
ing Fellows program, which provides forgivable loans for teaching in STEM or special education
fields, exhibits high retention during the commitment period but lower retention after service re-
quirements end (Henry et al., 2012). Likewise, survey evidence from Noyce Scholarship recipients
indicates that 70% report the program influenced their decision to teach in—and remain at—a
high-need school through the required service commitment (Podolsky and Kini, 2016).

Estimated effects on teacher retention from program evaluations are more mixed. Feng and Sass



(2018) find that Florida’s Critical Teacher Shortage Program, which offered $10,000 in loan repay-
ment staggered over four years, reduced middle and high school mathematics and science teacher
turnover by 8.9-10.4%. In contrast, Russell (2020) examine school-level retention rates around the
30% threshold for Teacher Loan Forgiveness Program (TLFP) eligibility in Massachusetts, New
York, North Carolina, and South Carolina, and find no difference in retention between marginally
eligible and ineligible schools.

Most closely related to this study is the analysis of school-level TLFP eligibility using teacher-
level data from Michigan conducted by Jacob et al. (2024). By focusing on teacher retention out-
comes and restricting the sample to new teachers, the authors study a population particularly rele-
vant for examining loan forgiveness incentives. Using a regression discontinuity design that compares
teachers whose first-year schools fall just above or below the 30% TLFP eligibility threshold, they
show that teachers do not sort into eligible schools, with no significant discontinuities in teacher de-
mographics or school characteristics at the cutoff. They further estimate no differences in retention
during years two through five and interpret these results as evidence that school eligibility does not
affect teachers’ employment decisions. However, in a contingent valuation survey, the authors find
that teachers place a positive value on working in TLFP-eligible schools. Average valuations are
approximately $500, rising to about $3,000 when eligibility is made explicit, with larger valuations

among teachers with federal student loans and those eligible for higher forgiveness amounts.

3.2 Contributions

This paper builds on recent work examining the TLFP by extending the analysis along several
important dimensions. Whereas prior work focuses on school-level eligibility for the program, this
study incorporates detailed teacher-level information to more precisely capture eligibility criteria.
Using linked administrative data from Texas that connect teachers to their student loan records, I
identify which teachers hold eligible federal loans. In addition, certification, licensing, and degree
records allow me to determine when teachers meet the program’s professional qualification re-
quirements. Together, these data enable a more accurate characterization of eligibility and support
cleaner estimates of the effects of program eligibility at the teacher level.

A second contribution is the extension of the time horizon over which outcomes are evaluated.
Existing studies primarily examine retention during the five-year service requirement window. In
contrast, this analysis considers outcomes both during and after the service requirement period,
allowing for an assessment of longer-run responses. This distinction is important for understanding
whether service-linked incentives generate persistent changes in workforce attachment or primarily
delay attrition until incentives expire.

Beyond retention, this study examines a broader set of labor market outcomes. For teachers
who remain, I analyze changes in supplemental earnings and engagement in employment outside the
classroom, capturing adjustments in work activity beyond their primary teaching role. For teachers
who exit, I examine subsequent earnings and sector of employment, shedding light on where teachers

work after leaving TXPS. Together, these outcomes provide a more comprehensive view of how



program incentives shape teachers’ labor supply and career trajectories beyond retention.

Finally, this study examines how responses to the Teacher Loan Forgiveness Program vary across
teachers. I explore heterogeneity along several dimensions, with particular emphasis on differences in
student loan balance and the amount of loan forgiveness for which teachers are eligible. Documenting
this variation helps inform how loan-forgiveness policies may differentially affect teachers facing

different financial circumstances.

4 Data

Data for this paper come from the Houston Education Research Center, which integrates detailed
longitudinal data from multiple state agencies. Specifically, these include postsecondary records
from the Texas Higher Education Coordinating Board (THECB), certification files from the State
Board for Educator Certification (SBEC), public school employment records from the Texas Educa-
tion Agency (TEA), and quarterly earnings reported to the Texas Workforce Commission (TWC).
Together, these sources allow me to track teachers’ education, certification, employment, and earn-
ings trajectories before and after the TLFP’s five-year service requirement.

The THECB files contain complete financial aid histories, including all grants, scholarships, and
federal and state student loans received. I use these data to identify teachers with loans eligible
for TLFP forgiveness and to measure loan balances. The files also report graduation dates, institu-
tions, and majors, which I use to verify degree completion and subject-area alignment with TLFP
eligibility criteria. The SBEC files provide detailed information on teachers’ certification, including
issuance dates, certification type (standard, emergency, provisional, or temporary), program field,
and certifying organization and route.

Employment data from the Texas Education Agency (TEA) document every public school
position held by educators in Texas and report the associated school, district, grade level, subject,
and full-time equivalency (FTE). From these records, I construct annual indicators for employment
in TXPS, as well as school- and district-level retention. The TEA data also allow me to determine
whether teachers qualify for $5,000 or $17,500 in TLFP forgiveness based on their subject area and
grades taught. Finally, the files report base pay and supplemental earnings, capturing compensation
for additional duties such as athletics, clubs, performing arts, or tutoring.

The TWC data provide quarterly wage reports from employers covered by Texas Unemployment
Insurance and include the corresponding North American Industry Classification System (NAICS)
industry codes. These files allow me to measure outside earnings, employment sector, and transitions
out of the public school system. All earnings are adjusted to 2024 dollars using the Bureau of Labor
Statistics” Consumer Price Index for All Urban Consumers (Series ID: CUURO0000SAO).

By combining TEA and TWC records, I construct a proxy for employment in private schools
using NAICS industry codes and public school employment records. I classify an individual as
employed in a private school if they do not appear in the TEA’s public school employment records

and report earnings in the NAICS industry group (four-digit) or national industry (six-digit) code



for “Elementary and Secondary Schools.”® T also construct two additional outcomes: (1) exit from
teaching, defined as no longer working in either a public or private school but remaining employed
in Texas, and (2) exit from the Texas workforce, defined as having no reported earnings for an
entire year.

For my analysis, I restrict the sample to teachers who earned a bachelor’s degree from a Texas
public university and whose first year of teaching was full-time and fully certified in a Texas public
school between the 2000-01 and 2013-14 academic years. This restriction aligns the analytic sample
with the population for whom the TLFP service requirement is well-defined and most salient, as eli-
gibility requires five consecutive years of full-time, fully certified teaching. Teachers who enter under
provisional certification or part-time appointments often follow different certification timelines and
exhibit higher early-career churn, making it difficult to distinguish program-induced retention from
exits driven by credentialing or employment constraints. Excluding these individuals focuses the
analysis on teachers who began their careers as fully credentialed educators and can be observed for
at least eight years after entry, capturing both the TLFP’s five-year service window and subsequent
outcomes.

I further restrict the analytic sample to teachers employed at regular instructional campuses.
Teachers whose initial placements were in alternative settings, such as juvenile justice facilities,
disciplinary alternative programs, residential or hospital schools, virtual-only campuses, and special-
purpose academies, are excluded. Although some of these campuses appear on the TCLI Directory,
they serve highly specialized student populations and operate under staffing models that differ
from those of standard school environments. This restriction provides a more consistent basis for
comparing teachers’ career trajectories and assessing the TLFP’s effects.

Panel A of Table 1 summarizes demographic and entry characteristics for the 87,012 teachers
in the resulting analytic sample. Teachers enter the profession at an average age of 26, and the
workforce is predominantly female (85%) and White (64%), with Hispanic/Latino teachers com-
prising 28% and Black and Asian teachers accounting for 5% and 2%, respectively. This composition
closely mirrors the statewide teacher workforce during these years (Landa, 2024). Nearly nine in
ten teachers enter through traditional certification routes, a higher share than the statewide aver-
age. This pattern reflects the requirement that teachers’ first year be full-time and fully certified,
which excludes many alternative-route entrants who begin teaching under temporary or provisional
licenses. 30% hold an advanced degree, and just over two-thirds have loans eligible for forgiveness
under the TLFP.

Panel B restricts to the 68% of teachers with loans eligible for TLFP forgiveness. The average
eligible loan balance is $44,718 (2024 dollars), with balances exceeding $9,531 for 90% of teachers,
$54,331 for one-quarter, and $80,522 for one-tenth. Most eligible teachers (89%) qualify for $5,000
in forgiveness, while 11% qualify for $17,500 based on their subject area and grade assignment.
Among those eligible for the higher forgiveness amount, approximately two-thirds are secondary

mathematics or science teachers, with the remaining one-third in special education. Finally, 83%

3See NAICS (2024) for a detailed breakdown of NAICS codes.



Panel B:
Panel A: . .
o . Eligible Loan Teacher
Teacher Descriptives . .
Descriptives

Outcome Value | Outcome Value
Starting Age 25.98 | TCLI Directory 0.83
White 0.64 | $17,500 Forgiveness Eligibility 0.11
Hispanic/Latino 0.28 Eligible Loan Distribution
Black 0.05 | 10th Percentile $9,531
Asian 0.02 | 25th Percentile $19,629
Female 0.85 | Median $33,936
Traditional Certification Route ~ 0.89 | Mean $44,718
Advanced Degree 0.30 | 75th Percentile $54,331
TLFP Eligible Loans 0.68 90th Percentile $80,522
N 87,012 | N 59,495

Notes: Panel A includes all TXPS teachers in the analytic sample and reports demographic
descriptive statistics. Panel B restricts to to teachers with TLFP-eligible loans. The TCLI
Directory indicator equals one if the teacher’s first school appears on the TCLI Directory,
reflecting initial school eligibility for the TLFP. Panel B also reports forgiveness amount
eligibility and the distribution of eligible loan balances. Loan balances are reported in 2024
dollars, deflated using the Bureau of Labor Statistics’ College Tuition and Fees Price Index
(Series ID: CUUROOOOSEEBO1).

Table 1. Teacher and Loan Descriptive Statistics

began their careers in schools listed on the TCLI Directory, reflecting the broad reach of the program
across TXPS.

5 Empirical Strategy and Results

5.1 Teacher Sorting at Eligibility Threshold

I begin by examining whether teachers sort into TLFP-eligible schools at career entry, an early
margin through which loan forgiveness incentives may operate. Specifically, I test whether observ-
able characteristics differ between teachers with and without TLFP-eligible loans around the 30%

economically disadvantaged threshold using Equation 1:*

Xi = o+ Above;s 1—1 + Loans; + Ris,tzl + B(Above;s 1=1 X Loans;) + )

(Aboveis =1 % Ris,tzl) + (Loans; x Ris,tzl) + (Loans; x Above;s =1 X Ris’tzl) + €5

“For the 2003-04 to 201314 school years, 94.2% of schools above the 30% economically disadvantaged threshold
appear on the TCLI Directory, compared to 8.7% of schools below it. Appendix Figure A.1 illustrates the sharp
increase in inclusion at the threshold. Small deviations from the cutoff reflect reporting anomalies, rounding in small
schools, and eligibility rules for certain non-traditional or Bureau of Indian Education-affiliated schools.



where X; represents an observable teacher characteristic (e.g., race/ethnicity, gender, age, certifi-
cation route, student loan balance, or forgiveness eligibility amount); Above;s =1 is an indicator for
whether teacher i’s initial school is above the 30% economically disadvantaged threshold; Loans;
equals one if teacher ¢ has loans eligible for forgiveness under the TLFP; and Ris’tzl denotes the
centered percentage of economically disadvantaged students at teacher ’s initial school. The coef-
ficient of interest, [, captures differences in observable characteristics at the eligibility threshold
between teachers with and without eligible loans. Bandwidths are selected using the procedures of
Calonico et al. (2014), yielding an optimal bandwidth of 18.64 percentage points (pp). I also report
sensitivity checks using alternative bandwidths of 10 and 30 pp.

Variable (1) (2) (3)
Optimal BW  +/-10 +/-30
Forgiveness Amount: $17,500 0.006 -0.013 0.000
(0.0184) (0.0258)  (0.0144)
Proportion with TEACH Grant -0.001 -0.010 0.002
(0.0076) (0.0101)  (0.0063)
Advanced Degree 0.000 0.006 -0.002
(0.0243) (0.0334)  (0.0192)
Traditional Route 0.004 -0.002 -0.004
(0.0175) (0.0243)  (0.0138)
Age -0.313 -0.168 -0.270
(0.3367) (0.4631)  (0.2690)
White 0.042** 0.088***  (0.041**
(0.0206) (0.0280)  (0.0167)
Black -0.013 -0.024%*  -0.023%**
(0.091) (0.0123)  (0.0074)
Hispanic -0.023 -0.053%* -0.010
(0.0174) (0.0235)  (0.0142)
Asian -0.005 -0.008 -0.005
(0.0073) (0.0100)  (0.0058)
Female 0.016 0.011 0.007
(0.0203) (0.0283)  (0.0159)
N 24,443 12,792 40,219

Notes: This table contains teacher sorting estimates around the 30% economi-
cally disadvantaged threshold that determines TLFP school eligibility. Coeflicients
represent discontinuities in observable teacher characteristics at the threshold.
Columns report results using the optimal bandwidth and bandwidths of 10 and
430 pp. Standard errors clustered at the initial school level are in parentheses.
*p<0.10; **p<0.05; ***p<0.01.

Table 2. Teacher Sorting into Eligible Schools

Table 2 reports estimates of sorting into TLFP-eligible schools around the 30% economically
disadvantaged threshold using the optimal bandwidth and the two alternative bandwidths. Across
most observable characteristics, estimates are insignificant and close to zero. However, there are
patterns of sorting along racial lines primarily for White teachers with eligible loans, who are 4.1-8.8
pp more likely to enter eligible schools at the threshold depending on bandwidth. Estimates for
Hispanic and Black teachers are less consistent across specifications and are only statistically sig-
nificant in the alternative bandwidths. Beyond these patterns, there is little evidence of systematic

differences in entry characteristics around the eligibility threshold.
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5.2 Difference-in-Difference-in-Differences

I next estimate the impacts of the TLFP using a difference-in-difference-in-differences (DDD) frame-
work that leverages variation in both teacher loan eligibility and initial school eligibility. This design
isolates the effect of beginning one’s career in a TLFP-eligible school on outcomes after the five-year
service window for teachers with eligible loans.

A simpler difference-in-differences (DiD) design is insufficient in this setting, as designs that
rely only on loan eligibility or school eligibility generate differential retention trends in the first
five years of teaching. The two panels of Figure 1 present event-study estimates from these DiD

specifications, showing that outcomes diverge before teachers reach the five-year mark.
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Notes: This figure contains event study estimates from the DiD conditioning on teachers having eligible loans (top
figure) and teachers starting at an eligible school (bottom figure). Estimates are relative to the final year of the
five-year service window (year 5).

Figure 1. DiD Event Studies: Exit TXPS

Specifically, comparing teachers with eligible loans in eligible and ineligible schools (top panel
of Figure 1) conflates potential TLFP impacts with baseline differences in retention across school
types, as exit rates are higher in eligible schools during the first five years of teaching. Conversely,
comparing teachers with and without eligible loans within eligible schools (bottom panel of Figure
1) captures differences associated with loan status, as teachers with eligible loans exhibit higher
early-career exit rates independent of school eligibility. Intuitively, the DDD design compares the
difference in outcomes for teachers with eligible loans at eligible versus ineligible schools to the

corresponding difference for teachers without eligible loans, thereby removing retention patterns
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that arise from school eligibility or loan status alone.

The DDD specification is outlined below in Equation 2:

Yist = o +TCLIisy—1 + Loans; + Afterd; + (I'CLI;s—1 % Loans;) +
(TCLIis4—1 x Afterdi) + (Loans; x Afterb;) + (2)
ﬁ(TCL[iS’t:l x Loans; X Afte?"52‘t) + Xis,t:l + 6Cohort(i) + At + €5t

where TC'LI;;—1 is an indicator equal to one if teacher ¢’s initial school s is on the TCLI directory;
Loans; equals one if teacher i has loans eligible for forgiveness under the TLFP; and After5;; is
an indicator equal to one beginning in teacher i’s sixth year of teaching (and in all subsequent
years). Xjs+=1 includes teacher characteristics at entry (race, gender, advanced degrees, age, and
certification route) and initial school characteristics (percent economically disadvantaged, charter
status, and elementary/secondary designation). Cohort fixed effects (dconort(iy) capture differences
across entering cohorts, while calendar-year fixed effects (A;) absorb common shocks to retention
and labor market conditions. Standard errors are clustered at the initial school level.

The coefficient of interest, 3, captures the post-five-year effect of initial placement in a TLFP-
eligible school for teachers with eligible loans. The outcome variable Y;.; encompasses multiple
dimensions of teacher employment, including retention outcomes (exiting TXPS, moving to a pri-
vate school, exiting teaching, and school- and district-level retention); school and job characteristics
(changes in employing school characteristics and holding multiple positions within or outside teach-
ing); and labor market outcomes (annual earnings and sector of employment).

Importantly, the A fter5; indicator does not require teachers to remain at the same school or at
a TLFP-eligible school for five consecutive years, as conditioning on such continuity would introduce
selection bias through post-entry mobility decisions.® Additionally, because I cannot observe which
teachers apply for or receive loan forgiveness, estimates reflect the effect of potential eligibility
associated with initial placement at a TLFP-eligible school after five years.

As with other DiD approaches, the validity of this approach rests on a parallel trends assump-
tion. In this setting, absent the TLFP, the difference in retention between eligible and ineligible
schools would have evolved similarly for teachers with and without eligible loans (Olden and Mgen,
2022). To assess the plausibility of this assumption, I estimate event studies using the specification

in Equation 3.

Yiet = a+ TCLIiS’t:l + Loans; + (TCLIiS’t:l X LOCLTLSZ') +
3 3
Z (DU X TCLIZ‘&t:l) + Z (DU X LOG?”LSi) +
- j— 3)
3
Kj (Dij X TCLIi&t:l X Loansi) + Xis,t:l + 5Cohort(i) + At + €5t
j——4

® Among teachers with eligible loans who start their careers at a TLFP-eligible school and remain in TXPS for at
least five years, 88.0% teach at an eligible school for the full five years. In contrast, 84.9% of teachers without eligible
loans remain at an eligible school during their first five years in TXPS.
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where j indexes years relative to the end of the five-year service window and D;; is an indicator
for event time. The coefficients of interest, x;, capture the dynamic effects of initial placement in
a TLFP-eligible school for teachers with eligible loans, relative to teachers without eligible loans.
These coefficients are plotted in event-study graphs to examine dynamic patterns before and after

the five-year service window.

5.2.1 Employment

Table 3 reports estimates from Equation 2 on teachers’ employment outcomes. Panel A reports
effects on overall employment patterns five years after entry. Teachers with eligible loans who
began in TLFP-eligible schools are 1.2 pp more likely to exit TXPS, approximately an 11% increase
relative to the baseline exit rate. This effect is driven primarily by a 0.9 pp reduction in remaining
in the Texas workforce. There are no significant effects on employment in private schools or overall

teaching employment.

Panel A: Employment Outcomes (All)

Outcome Exit In Texas In Texas In
TXPS Private Schools Workforce Teaching
0.012%* 0.003 -0.009%* 0.003
(0.0063) (0.0040) (0.0053) (0.0040)

N 609,077 609,077 609,077 542,218

Panel B: School Outcomes (Teachers in TXPS)
Outcome School District Eligible % Economically
Retention Retention School Disadvantaged

-0.012%* -0.005 0.011 -0.042
(0.0057) (0.0045) (0.0080) (0.3242)

N 483,268 483,268 483,268 483,268

Notes: Panel A reports effects on employment outcomes for all teachers in the
analytic sample. Panel B conditions on remaining in TXPS and reports effects
on school- and district-level retention and school characteristics. The “In Teach-
ing” outcome is constructed only for individuals with employment reported in
Texas. Standard errors clustered at the initial school are in parentheses. *p<0.10;
**p<0.05; ***p<0.01.

Table 3. Employment and School Characteristics

Figure 2 presents event study estimates for these outcomes. For exiting TXPS, pre-trends are
flat, indicating similar exit trajectories over the first five years. Differences emerge after year six,
with loan-eligible teachers who began in TLFP-eligible schools increasingly more likely to leave
TXPS in years seven and eight. A similar dynamic appears for remaining in the Texas workforce,
with declines beginning in the same period. The one-year lag may reflect the timing of forgiveness
processing or the time required to secure alternative employment after reaching eligibility. Estimates
for private school and overall teaching employment remain flat throughout.

Importantly, employment effects emerge only after teachers reach the point of potential for-
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Notes: This figure contains event study estimates for teacher employment outcomes. Estimates are relative to the
final year of the five-year service window (year 5).

Figure 2. Event Studies: Teacher Employment Outcomes

giveness. Teachers remain in TXPS through the service window but exit at higher rates once they
become eligible for forgiveness. Because the data capture employment only within Texas, some
teachers may continue teaching elsewhere. As a result, the observed declines reflect departures
from TXPS rather than definitive exits from the teaching profession, in line with the null effects
on remaining in teaching within Texas.

Panel B of Table 3 reports estimates for teachers who remain in TXPS, examining employment
decisions within the public school system. School retention declines by 1.2 pp beginning in year
six, meaning that teachers are less likely to remain in the same school after the five-year service
window. As shown in Figure 3, school retention estimates fluctuate in the pre-period but do not
show a clear downward trend before year five. Estimates then drop in year six, though the post-
period pattern is not monotonic. However, this mobility occurs primarily within districts and is not
accompanied by systematic changes in school characteristics, such as eligibility status or the share
of economically disadvantaged students. Other outcomes show no statistically significant changes,
indicating limited adjustments along additional within-system margins.

Overall, these results show that employment adjustments emerge after the five-year service
window along two distinct margins: increased exits from TXPS and reduced school retention among

those who remain. The fact that these shifts occur at the point of potential forgiveness eligibility,
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Figure 3. Event Study: Retention Outcomes and School Characteristics

rather than gradually over time, suggests that the TLFP affects the timing of employment decisions
rather than strengthening long-run retention within TXPS. The next section examines whether

adjustments extend to teachers’ earnings and other employment choices.

5.2.2 Earnings and Other Employment

While much of the research on teacher loan forgiveness focuses on retention and attrition, loan
forgiveness may also shape labor supply decisions among teachers who remain in public schools. By
reducing student loan balances, forgiveness relaxes financial constraints and could lessen the need
for additional work. At the same time, because the TLFP provides a one-time reduction that often
covers only a modest share of remaining debt, these constraints are unlikely to disappear entirely.
Examining earnings and employment arrangements for teachers who remain in TXPS therefore
provides insight into whether the TLFP affects labor supply and employment decisions within the
public school system.

To study these within-profession adjustments, I examine earnings and employment outcomes
for teachers who remain in TXPS over their first eight years. These include the log of total annual

earnings across all reported employment, as well as indicators for earnings from outside the public
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school system, holding a non-teaching position within TXPS alongside a teaching assignment,
and receipt of supplemental pay. Together, these measures capture multiple margins along which

teachers may adjust their labor supply while remaining in public school employment.

Outcome Estimate
Log of Earnings -0.003
(0.0020)
Any Outside Earnings -0.001
(0.0056)
Non-Teaching TXPS Positions 0.001
(0.0016)
Any Supplemental Pay 0.009
(0.0095)
N 398,128

Notes: This table reports effects on employ-
ment outcomes for teachers who remain in
TXPS for their first eight years. Standard er-
rors clustered at the initial school are in paren-
theses. ¥*p<0.10; **p<0.05; ***p<0.01.

Table 4. Earnings and Employment Outcomes for Teachers Remaining in TXPS

Table 4 reports results for these outcomes. Overall, I find no evidence that reaching the five-year
service threshold is associated with changes in earnings or employment patterns among teachers
who remain in TXPS. The event-study estimates in Figure A.3 similarly show no clear pattern.
In contrast to the increases in exit and declines in school retention documented earlier, potential
forgiveness does not appear to alter labor supply behavior among those who stay in the public
school system.

To examine whether financial motives are reflected in teachers’ exit decisions, I next analyze
post-exit labor market outcomes for those who leave TXPS. Changes in earnings and subsequent
employment sectors illuminate whether departures are associated with movement to higher-paying
opportunities or reflect transitions unrelated to earnings gains. Comparing teachers who leave before
five years with those who exit after remaining more than five years provides a way to assess whether
post-exit patterns differ with the timing of departure.

I implement this by adapting the DDD framework to focus on outcomes around teacher exit.
For earnings, I compare changes in average annual earnings between the two years prior to exit and
the two years following exit for teachers whose departure occurs before versus after five years. This
approach evaluates whether exit timing relative to the service window is associated with different

post-exit earnings profiles. Equation (4) outlines the specification used for this analysis:

AYis = a+ TCLI;s1—1 + Loans; + ExitAfterd; + (T'C Ll;s1—1 x Loans;) +
(TCLI;s =1 x ExitAfterd;) + (Loans; x ExitAfterb;) + (4)
B(TCLI;s =1 x Loans; X ExitAfterd;) + Xis =1 + ExitY ear; + €;s
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where AY;s denotes the change in average annual earnings between the two years prior to exit and
the two years following exit, and ExitAfterb; is an indicator equal to one if teacher i exits TXPS
after their fifth year. Using two-year averages balances concerns about short-term fluctuations
against sample coverage. Longer windows would exclude teachers who exit early or near the end of
the observation period, while a one-year window is more sensitive to transitory earnings variation.
I report results using the one-year window as a robustness check.

As this analysis centers on exit timing, I replace the calendar-year and cohort fixed effects with
exit-year fixed effects (ExitY ear;), which account for broader labor market conditions at the time
of departure. This specification also replaces the time-varying A fterb;; indicator with ExitAfterb;,
reflecting the focus on whether teachers exit before or after five years. The coefficient of interest, (3,
captures differences in post-exit earnings associated with exit timing relative to the service window.

When examining employment sector outcomes, I use the same framework but replace the
earnings-change outcome with indicators for post-exit employment sector. I define sectors using
NAICS two-digit industry codes, grouping post-exit employment into four mutually exclusive cat-
egories: education, public service (excluding education), private sector (excluding education), and
exit from the Texas workforce. Education includes employment in educational services (NAICS 61);
public service includes health care and social assistance, other service organizations, and public ad-
ministration (NAICS 62, 81, and 92); private sector employment includes all remaining NAICS
two-digit industries; and exit from the Texas workforce is defined as having no reported earnings in
Texas. For teachers with earnings in multiple sectors following exit, I classify their primary sector
in each post-exit year (year one and year two separately) as the sector in which they report the
highest total earnings in that year.

Table 5 reports estimates for post-exit employment sector and earnings outcomes.® Teachers
who exit after the five-year service threshold are modestly less likely to remain in education in the
two-year window (5.2 pp), but there is no corresponding increase in transitions into public service
or private sector employment, nor evidence of increased exits from the Texas workforce. Earnings
estimates similarly show small and statistically insignificant differences across both the two-year
and one-year windows.” Overall, these results provide little evidence that exits occurring after the
five-year service window reflect systematic movement toward higher-paying or broad shifts across

sectors.

5.3 Heterogeneity

While the results presented above show how potential eligibility shapes employment decisions after
five years, these effects may conceal important heterogeneity across teachers. Eligibility for loan
forgiveness may interact with teachers’ existing financial constraints and career opportunities. For

instance, differences in loan balances, forgiveness amounts, and outside labor-market options may

6See Appendix Figures A.4-A.6 for event studies for these outcomes.
"Sample sizes differ across sector and earnings outcomes because earnings changes are only observed for teachers
with reported earnings in both the pre- and post-exit windows.
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Outcome 2 Years 1 Year

Primary Sector: Education  -0.052* -0.004
(0.0288)  (0.0234)

Primary Sector: Public 0.002 0.000
(0.0114)  (0.0080)

Primary Sector: Private 0.000 -0.011
(0.0176)  (0.0141)

Out of Texas Workforce 0.049 0.016
(0.0298)  (0.0249)

Teachers 26,562 36,999
Change in Earnings -1167 -1455
(2459) (1433)

N 15,139 33,295

Notes: This table reports effects on primary sector of em-
ployment and change in earnings for teachers who ever
leave TXPS. Standard errors clustered at the initial school
are in parentheses. ¥*p<0.10; **p<0.05; ***p<0.01.

Table 5. Sector and Earnings Outcomes Leavers

shape how teachers respond. Initial school environments and individual characteristics may further
mediate these responses.

To examine this heterogeneity, I extend the baseline DDD specification shown in Equation 2 to
allow the post-five-year effect of initial placement in a TLFP-eligible school to vary across groups.

Equation 5 shows the specification used for this analysis:

Yist = a+ DDD;s + Group; + (DDD;g x Group;) +
Xis,tzl + 5C0hort('i) + At + €t

()

where DDD;y contains the baseline DDD terms from Equation 2, the coefficient on the triple-
interaction (T'C'Ll;s¢—1 x Loans; x Afterd;;) captures the post-five-year effect for the reference
group, and its interaction with Group; captures how this effect differs across groups. I alter Equation
4 in a similar manner to explore the earnings and employment sector of those who leave the TXPS
system.

I define the group indicator Group; by assigning teachers to mutually exclusive categories within

each of the following teacher- and school-level dimensions:

1. Student loan balance: Less than $10,000 (reference), $10,001-$20,000, $20,001-$35,000, $35,001—
$55,000, $55,001-$80,000, and $80,001+, corresponding to the 10th, 25th, 50th, 75th, and 90th
percentiles of the distribution.

2. Forgiveness amount eligibility: Eligibility for $5,000 in loan forgiveness (reference) or $17,500,
with the $17,500 category further split into special education and secondary mathemat-

ics/science teachers.
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3. Certification route: Traditional certification (reference), post-baccalaureate certification, or

alternative certification

4. Race/ethnicity: White (reference), Black, Hispanic/Latino, Asian, and other race/ethnicity

categories.

5. Initial school economic disadvantage: Less than 50% economically disadvantaged (reference),

[50%, 70%), [70%,90%) and 90%-+.

5.3.1 Employment Outcomes

I begin by examining how employment outcomes vary with teachers’ student loan balances. Panel A
of Table A.1 shows that exit from TXPS generally increases with loan balance, with the largest and
only statistically significant effect for teachers holding between $55,000 and $80,000 in eligible loans
(4.0 pp relative to those with less than $10,000). In contrast, there is little evidence of differential
movement into private schools or continued teaching across balance categories. Instead, teachers
with larger loan balances—particularly those above $35,000—are significantly less likely to remain
in the Texas workforce. This pattern suggests that reaching the five-year service threshold loosens
the tie to public schools, and that teachers with substantial debt may use that flexibility to make
broader labor-market or geographic transitions rather than remaining in-state.

Panel B examines heterogeneity by the economic disadvantage of teachers’ initial schools. Teach-
ers whose initial placements fell below 50% economically disadvantaged enrollment are 1.5 pp more
likely to leave TXPS after five years. Exit rates for teachers who began in schools with higher levels
of economic disadvantage are not different from those in schools below 50%. Across the remaining
outcomes, there is no evidence of meaningful differences in private school employment or continued
teaching. Similarly, teachers from schools below 50% economically disadvantaged enrollment are
slightly less likely to remain in the Texas workforce, while estimates for higher-disadvantage schools
are statistically indistinguishable from zero.

Panels C and D examine heterogeneity by forgiveness amount, subject area, and certification
route. Across these dimensions, there is little evidence that employment responses differ meaning-
fully from the baseline effects. Teachers eligible for larger $17,500 forgiveness amounts do not exhibit
statistically different exit or employment patterns relative to those eligible for $5,000. Similarly,
employment outcomes do not vary substantially by certification pathway.

In contrast, Panel E reveals meaningful heterogeneity by race/ethnicity. Relative to White
teachers, Black teachers are 13 pp less likely to exit TXPS after five years and are also less likely to
transition into private schools (3.8 pp). At the same time, they are 7.6 pp more likely to remain in
the Texas workforce. Asian teachers exhibit a similar pattern in exit behavior, with a 7.8 pp lower
likelihood of leaving TXPS, and are also more likely to remain in the Texas workforce (8.6 pp).
Estimates for Hispanic/Latino teachers and teachers from other races/ethnicities are not different

from those of White teachers across these outcomes.
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5.3.2 Earnings and Other Employment Outcomes (Stayers)

I next examine heterogeneity in earnings and within-profession employment adjustments among
teachers who remain in TXPS, with results reported in Table A.2. Panels A and B show little
variation by loan balance or by the economic disadvantage of teachers’ initial schools. Across these
dimensions, estimates for total earnings, outside earnings, and non-teaching roles are largely similar.
The only difference appears in supplemental pay, where teachers who began in schools with 50-90%
economically disadvantaged enrollment are 1.8-1.9 pp less likely to receive supplemental pay after
five years relative to those who started in schools below 50%.

Differences by forgiveness amount and subject area are modest (Panel C). Secondary science
and mathematics teachers experience a 1.1% increase in total earnings and are 5.3 pp more likely
to report outside earnings relative to the $5,000 reference group, while special education teachers
show no comparable adjustments. Variation by certification route is similarly limited (Panel D),
though teachers certified through a post-baccalaureate program exhibit a small increase in total
earnings (1.4%), whereas alternatively certified teachers are less likely to receive supplemental pay.

A more distinct pattern emerges by race and ethnicity. In Panel E, total earnings do not differ
significantly across groups after five years, but Black teachers are 10.4 pp less likely to hold outside
earnings and 11.4 pp less likely to receive supplemental pay relative to White teachers. These results
are consistent with a reduction in multiple job holding among Black teachers after reaching the

five-year service threshold, even though overall earnings do not decline.

5.3.3 Earnings and Other Employment Outcomes (Leavers)

Tables A.3 and A.4 examine heterogeneity in post-exit sector and earnings outcomes among teachers
who leave TXPS. Overall, there is limited evidence of systematic differences in post-exit employment
sector across loan balance, initial school context, forgiveness amount, subject area, or certification
route. While a few individual estimates are statistically significant, effects are generally small and
rarely match across the one- and two-year windows. One exception appears among special education
teachers, who are 20-25 pp less likely to be out of the Texas workforce following exit. Beyond this
case, sectoral transitions after leaving TXPS do not vary meaningfully across groups.

Earnings outcomes tell a similar story. Across all panels and both time windows, none of the
estimated differences in post-exit earnings are statistically significant, providing no evidence of

systematic variation across groups.

6 Conclusion

This paper examines how teachers respond to potential eligibility for student loan forgiveness under
the TLFP, with particular attention to employment decisions after the program’s five-year service
requirement. Using detailed administrative data from Texas and a DDD framework that exploits

variation in teacher loan eligibility and initial school eligibility, I find no evidence that the TLFP
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increases retention during the five-year service window or produces sustained improvements in long-
term attachment to TXPS. Instead, potential eligibility shifts the timing of exit, with teachers more
likely to leave TXPS after satisfying the five-year requirement, particularly among those with large
student loan balances. However, because the data capture employment only within Texas, these
estimates reflect exits from TXPS rather than definitive exits from the teaching profession, as some
teachers may continue teaching in other states that are not observed in these data.

For teachers who remain in TXPS, I find evidence of reduced school-level retention after the five-
year service window. At the same time, this movement does not correspond to systematic changes
in the types of schools in which teachers work, nor is it accompanied by differences in earnings,
supplemental pay, or employment outside the classroom. This pattern indicates that post-service
adjustments within TXPS are limited to school switching rather than broader changes in placement
or compensation.

Heterogeneity analyses reveal that responses to loan forgiveness eligibility vary across certain
teacher and institutional characteristics. Teachers with mid-to-high student loan balances are more
likely to leave TXPS after five years, consistent with debt relief playing a larger role in shaping
employment decisions for those with higher balances. There are also differences by race/ethnicity,
with Black teachers substantially less likely to exit after five years and, among those who remain,
less likely to engage in outside earnings or supplemental work after reaching the service threshold.

These findings have several implications for the design of teacher retention policies. First, one-
time, service-contingent loan forgiveness appears insufficient to promote sustained retention in
public schools. Even relatively large forgiveness amounts may be small relative to teachers’ remain-
ing debt burdens and alternative career opportunities, limiting their ability to support long-term
retention beyond the service period. Second, policies that rely on discrete eligibility thresholds may
be associated with elevated exits once service obligations are met. Retention strategies that provide
more continuous financial support—such as incremental loan forgiveness or compensation paths
that evolve with experience—may therefore be better suited to stabilizing the teacher workforce
over time.

Several limitations of this study point to directions for future research. Because the administra-
tive data used in this study do not identify which teachers apply for or receive loan forgiveness, the
estimates reflect the effects of potential eligibility rather than program take-up. Linking forgiveness
receipt directly to employment outcomes would allow for a more direct assessment of the program’s
effectiveness in shaping teacher retention and career trajectories. This is particularly important
given the scale of federal investment in teacher loan forgiveness programs, which involves billions
of dollars in loan forgiveness. Future work that links administrative records across states or data
systems would also help distinguish exits from specific public school systems from continued employ-
ment in public schools elsewhere. Better data on both forgiveness receipt and teachers’ employment
across public school systems would substantially improve policymakers’ ability to evaluate whether
these expenditures meaningfully influence teacher behavior.

Future work should extend this analysis along several substantive dimensions. While this pa-
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per focuses on employment and earnings outcomes, additional research should examine impacts on
teacher quality, including whether exits after the service period disproportionately involve more
or less effective teachers. More broadly, comparative evaluations of alternative program designs
would be especially valuable. For example, programs that provide incremental loan forgiveness or
repayment assistance over longer horizons, as well as policies such as the TEACH Grant that con-
dition aid on continued service rather than forgiving existing debt, may generate different retention
responses. Extending similar analyses to other states and policy contexts would help clarify which
features of financial incentive programs are most effective in supporting long-term teacher retention.

Overall, the evidence suggests that while loan forgiveness programs like the TLFP may influence
the timing of teacher exits, they are unlikely to resolve persistent teacher shortages on their own.
Addressing long-term retention will likely require policies that go beyond one-time financial relief
and instead confront the broader financial and career constraints facing teachers throughout their

careers.

22



References

Ashiedu, J. and B. Scott-Ladd (2012). Understanding teacher attraction and retention drivers:
Addressing teacher shortages. Australian Journal of Teacher Education (Online) 37(11), 23-41.

Caldwell, 1., T. Conkling, W. Garrett, C. Gibbs, C. Luce, and M. Murto (2024). Insights from
the 2023- 2024 Student Loan Borrower Survey. Consumer Financial Protection Bureau Office of
Research Reports Series.

Calonico, S., M. Cattaneo, and R. Titiunik (2014). Robust nonparametric confidence intervals for
regression-discontinuity designs. Econometrica 82, 2295-2326.

Carver-Thomas, D., M. Leung, and D. Burns (2021). California teachers and COVID-19: How the
pandemic is impacting the teacher workforce. Learning Policy Institute.

Clotfelter, C., E. Glennie, H. Ladd, and J. Vigdor (2008). Would higher salaries keep teachers in
high-poverty schools? Evidence from a policy intervention in North Carolina. Journal of Public
Economics 92(5-6), 1352-1370.

Cowan, J. and D. Goldhaber (2018). Do bonuses affect teacher staffing and student achievement
in high poverty schools? Evidence from an incentive for national board certified teachers in
Washington State. Economics of Education Review 65, 138-152.

Dee, T. and D. Goldhaber (2017). Understanding and addressing teacher shortages in the United
States. The Hamilton Project 5, 1-28.

Di Maggio, M., A. Kalda, and V. Yao (2020). Second chance: Life without student debt. NBER
Working Paper No. w25810.

Dinerstein, M., S. Earnest, D. Koustas, and C. Yannelis (2025). Student loan forgiveness. Technical
report, National Bureau of Economic Research Working Paper 33462.

Fakunmoju, S. and R. Kersting (2016). Perceived effects of student loan forgiveness on turnover
intention among social workers in Massachusetts. Social Work 61, 331-339.

Feng, L. (2009). Opportunity wages, classroom characteristics, and teacher mobility. Southern
Economic Journal 75(4), 1165-1190.

Feng, L. and T. Sass (2018). The impact of incentives to recruit and retain teachers in “hard-to-
staftf” subjects: An analysis of the Florida Critical Teacher Shortage Program. CALDER Working
Paper No. 141.

Field, E. (2009). Educational debt burden and career choice: Evidence from a financial aid experi-
ment at NYU Law School. American Economic Journal: Applied Economics 1, 1-21.

Garcia, E., W. Wei, S. Patrick, M. Leung-Gagne, and M. DiNapoli Jr (2023). In debt: Student loan
burdens among teachers. Learning Policy Institute.

Garcia, E. and E. Weiss (2020). Examining the factors that play a role in the teacher shortage
crisis: Key findings from EPI’s’ perfect storm in the teacher labor market series. Economic Policy
Institute.

23



Glazerman, S., A. Protik, B.-r. Teh, J. Bruch, and J. Max (2013). Transfer incentives for high-
performing teachers: Final results from a multisite randomized experiment. Executive Summary.
NCEE 2014-4004. National Center for Education Evaluation and Regional Assistance.

Hanson, M. (2024). Student loan forgiveness statistics. Education Data Initiative. https://
educationdata.org/student-loan-forgiveness-statistics.

Henry, G., K. Bastian, and A. Smith (2012). Scholarships to recruit the “best and brightest” into
teaching: Who is recruited, where do they teach, how effective are they, and how long do they
stay? Educational Researcher 41(3), 83-92.

Herschcopf, M., M. Puckett Blais, E. Taylor, and S. Pelika (2021). Student loan debt among
educators: A national crisis. National Education Association.

Ingersol, R., E. Merrill, D. Stuckey, and G. Collins (2018). Seven trends: The transformation of
the teaching force. Updated October 2018. CPRE Research Report # RR 2018-2. Consortium
for Policy Research in Education.

Ingersoll, R. (2004). Why do high-poverty schools have difficulty staffing their classrooms with
qualified teachers?, Volume 493. Citeseer.

Ingersoll, R. and H. May (2012). The magnitude, destinations, and determinants of mathematics
and science teacher turnover. Educational Evaluation and Policy Analysis 34(4), 435-464.

Ingersoll, R., H. May, and G. Collins (2019). Recruitment, employment, retention and the minority
teacher shortage. Fducation Policy Analysis Archives 27(37).

Isola, D. (2023). Teacher loan forgiveness, grants, and scholarships - By state. Get the Facts Out.
https://getthefactsout.org/teacher-state-loan-forgiveness/.

Jacob, B., D. Jones, and B. Keys (2024). The value of student debt relief and the role of ad-
ministrative barriers: Evidence from the Teacher Loan Forgiveness Program. Journal of Labor
Economics 42(S1), S261-5292.

Landa, J. (2024). Employed teacher demographics, 2016-17 through 2023-24. Technical report,
Texas Education Agency.

Learning Policy Institute (2024). 2024 update: What’s the cost of teacher turnover? Learning Pol-
icy Institute. https://learningpolicyinstitute.org/product/2024-whats-cost-teacher-
turnover.

Loeb, S. and J. Myung (2020). Economic approaches to teacher recruitment and retention. In The
Economics of Education, pp. 403—414. Elsevier.

Luo, M. and S. Mongey (2019). Assets and job choice: Student debt, wages, and amenities. NBER
Working Paper No. w25801.

NAICS (2024). NAICS code drill-down tool. NAICS Association. https://www.naics.com/six-
digit-naics/.

Nguyen, T., C. Lam, and P. Bruno (2022). Is there a national teacher shortage? A systematic
examination of reports of teacher shortages in the United States. EdWorkingPaper No. 22-631.
Annenberg Institute for School Reform at Brown University.

24


https://educationdata.org/student-loan-forgiveness-statistics
https://educationdata.org/student-loan-forgiveness-statistics
https://getthefactsout.org/teacher-state-loan-forgiveness/
https://learningpolicyinstitute.org/product/2024-whats-cost-teacher-turnover
https://learningpolicyinstitute.org/product/2024-whats-cost-teacher-turnover
https://www.naics.com/six-digit-naics/
https://www.naics.com/six-digit-naics/

Nowicki, J. (2015). Better management of federal grant and loan forgiveness programs for teachers
needed to improve participant outcomes. Government Accountability Office Report GAO-15-314.

Olden, A. and J. Mgen (2022). The triple difference estimator. The Econometrics Journal 25(3),
531-553.

Pathman, D., T. Konrad, T. King, D. Taylor, and G. Koch (2004). Outcome of states’ scholarship,
loan repayment, and related programs for physicians. Medical Care 42, 560-568.

Podolsky, A. and T. Kini (2016). How effective are loan forgiveness and service scholarships for
recruiting teachers? Learning Policy Institute.

Ronfeldt, M., S. Loeb, and J. Wyckoff (2013). How teacher turnover harms student achievement.
American Educational Research Journal 50(1), 4-36.

Rothstein, J. and C. E. Rouse (2011). Constrained after college: Student loans and early-career
occupational choices. Journal of Public Economics 95, 149-163.

Russell, L. (2020). Effects of the federal Teacher Loan Forgiveness Program on school-level out-
comes. Working Paper. https://cpb-us-w2.wpmucdn.com/web.sas.upenn.edu/dist/0/610/
files/2020/09/PaperDraft_LoanForgive.pdf.

Sargrad, S., K. Harris, L. Partelow, N. Campbell, and L. Jimenez (2019). A quality education for
every child: A new agenda for education policy. Center for American Progress.

Scheckel, C., J. Richards, J. Newman, M. Kunz, B. Fangman, L. Mi, and K. Poole (2019). Role of
debt and loan forgiveness/repayment programs in osteopathic medical graduates’ plans to enter
primary care. The Journal of the American Osteopathic Association 119, 227-235.

Sutcher, L., L. Darling-Hammond, and D. Carver-Thomas (2019). Understanding teacher shortages:
An analysis of teacher supply and demand in the United States. FEducation Policy Analysis
Archives 27, 1-28.

Taie, S. and R. Goldring (2019). Characteristics of public and private elementary and secondary
schools in the United States: Results from the 2017-18 National Teacher and Principal Survey.
First look. NCES 2019-140. National Center for Education Statistics.

Wilson, S. and S. Kelley (2022). Landscape of teacher preparation programs and teacher candidates.
evaluating and improving teacher preparation programs. National Academy of Education.

25


https://cpb-us-w2.wpmucdn.com/web.sas.upenn.edu/dist/0/610/files/2020/09/PaperDraft_LoanForgive.pdf
https://cpb-us-w2.wpmucdn.com/web.sas.upenn.edu/dist/0/610/files/2020/09/PaperDraft_LoanForgive.pdf

A Appendix

1.00 1
X ] -
-
[ ]

0.751
fond
=
g
&
i)
O
F 0.50
=
=
c
=2
=
=]
(=9
=
o .

0.25 1

0.00 1

0 25 50 75 100

Percent Economically Disadvantaged
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a teacher’s year in teaching toward the TLFP service requirement.

Figure A.1l. First Stage
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Notes: This figure contains event study estimates for earnings and other employment outcomes for teachers remaining
in TXPS. Estimates are relative to the final year of the five-year service window (year 5).

Figure A.3. Event Study: Earnings and Employment Outcomes for Teachers Remaining in TXPS
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Notes: This figure contains event study estimates for primary sector of employment for individuals who leave TXPS.
Estimates are relative to the final year of the five-year service window (year 5).

Figure A.4. Event Study: Primary Sector of Employment for Leavers

29



Primary Sector: Private Primary Sector: Private

(2 Years After Exit) (1 Year After Exit)
0.20 I 0.201 1
0.15 : 0.151 :
c 0.10 : C 0.104 :
g 005 ! S 0.057 !
g 0.00 --%---{----&-:--{---%-- g 0.00--}--{--0-1'--}--- --{---{--
£ 005 : £ -0.051 : {
-0.10 : -0.101 :
-0.15 I -0.151 I
020 : 0201 :
3 4h 5t 6h Tt and 3d 4 5th 6h 7th 8th
First Year Not in Teaching First Year Not in Teaching
Primary Sector: Out of Texas Workforce Primary Sector: Out of Texas Workforce
(2 Years After Exit) (1 Year After Exit)
0.20 I 0.201 1
0.15 : 0.151 :
. 0.10 : . 0.101 :
.g 0.05 : g 0.051 :
9 000T-¢---1---®-r-9----¢-- Q 000T-F--F--0-r-$--r--F-----
£ 005 : £ -0.051 :
-0.10 : -0.101 :
-0.15 I -0.151 I
020 : -0.201 :
3 4h 5t 6h Tt and 3d 4 5th 6h 7t 8th
First Year Not in Teaching First Year Not in Teaching

Notes: This figure contains event study estimates for primary sector of employment for individuals who leave TXPS.
Estimates are relative to the final year of the five-year service window (year 5).

Figure A.5. Event Study: Primary Sector of Employment for Leavers
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Notes: This figure contains event study estimates for earnings for individuals who leave TXPS. Estimates are relative
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Figure A.6. Event Study: Change in Earnings for Leavers
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Panel A: Eligible Loans (1) (2) (3) (4)

. In Texas . In Texas
Exit TXPS Private Schools In Teaching Workforce
Reference: <$10,000 -0.006 0.004 -0.005 0.010
(0.0136) (0.0087) (0.0085) (0.0111)
$10,001-$20,000 -0.012 -0.001 0.024** -0.006
(0.0167) (0.0104) (0.0106) (0.0135)
$20,001-$35,000 0.017 0.000 0.002 -0.014
(0.0149) (0.0096) (0.0089) (0.0121)
$35,001-$55,000 0.023 -0.001 0.005 -0.025%*
(0.0149) (0.0096) (0.0087) (0.0120)
$55,001-$80,000 0.040%** 0.000 0.005 -0.042%%*
(0.0160) (0.0109) (0.0097) (0.0124)
$80,001+ 0.024 -0.005 0.012 -0.038%**
(0.0178) (0.0128) (0.0114) (0.0130)
Panel B: Initial School % Economically Disadvantaged
Reference: <50% 0.015* 0.005 0.005 -0.012*
(0.0079) (0.0051) (0.0052) (0.0067)
50% to <70% -0.008 -0.005 -0.007 0.007
(0.0072) (0.0049) (0.0047) (0.0059)
70% to <90% 0.003 0.004 -0.006 0.001
(0.0073) (0.0049) (0.0045) (0.0058)
90%+ 0.000 -0.005 -0.006 -0.003
(0.0087) (0.0062) (0.0049) (0.0066)
Panel C: Forgiveness Amount
Reference: $5,000 0.013* 0.00 0.003 -0.010%*
(0.0068) (0.0043) (0.0041) (0.0057)
$17,500, Special Education -0.007 -0.023 0.005 -0.012
(0.0342) (0.0239) (0.0215) (0.0287)
$17,500, Secondary Science/Mathematics 0.005 0.004 -0.011 0.007
(0.0219) (0.0150) (0.0155) (0.0174)
Panel D: Certification Route
Reference: Traditional 0.017** 0.007 -0.001 -0.009
(0.0067) (0.0042) (0.0042) (0.0057)
Post-Bac -0.033 -0.018 0.019 -0.013
(0.0247) (0.0151) (0.0190) (0.0224)
Alternative -0.035 -0.010 0.032* 0.007
(0.0282) (0.0189) (0.0180) (0.0228)
Panel E: Race/Ethnicity
Reference: White 0.011 0.001 0.002 -0.012*
(0.0071) (0.0044) (0.0046) (0.0061)
Hispanic/Latino 0.001 0.001 -0.009 0.009
(0.0213) (0.0134) (0.0113) (0.0177)
Black -0.130%** -0.038* 0.013 0.076***
(0.0311) (0.0226) (0.0184) (0.0238)
Asian -0.078* 0.029 0.020 0.086**
(0.0424) (0.0293) (0.0352) (0.0395)
Other -0.028 0.002 0.016 0.026
(0.0542) (0.0336) (0.0368) (0.0453)
N 609,077 609,077 542,218 609,077

Notes: This table reports effects on employment outcomes for all teachers in the analytic sample. Panel A reports
estimates by loan balance, Panel B by initial school % economically disadvantaged, Panel C by forgiveness amount
and subject, Panel D by certification route, and Panel E by race/ethnicity. Standard errors clustered at the initial
school are in parentheses. ¥*p<0.10; **p<0.05; ***p<0.01.

Table A.1. Employment Heterogeneity
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Panel A: Eligible Loans (1) (2) (3) (4)

Log of Any Outside Non-Teaching S 1l&ny 1
Earnings Earnings TXPS Position upplementa
Pay
Reference: < $10,000 -0.001 0.006 0.001 -0.001
(0.0039) (0.0112) (0.0041) (0.0190)
$10,001-$20,000 0.000 -0.018 0.000 -0.004
(0.0049) (0.0136) (0.0052) (0.0231)
$20,001-$35,000 0.000 -0.003 0.001 -0.001
(0.0045) (0.0125) (0.0042) (0.0207)
$35,001-$55,000 -0.004 -0.017 -0.002 0.014
(0.0042) (0.0125) (0.0045) (0.0198)
$55,001-$80,000 -0.004 0.002 -0.001 0.021
(0.0048) (0.0140) (0.0049) (0.0224)
$80,001+ 0.001 0.002 0.000 0.034
(0.0051) (0.0161) (0.0050) (0.0246)
Panel B: Initial School % Economically Disadvantaged
Reference: <50% 0.000 -0.001 0.001 0.022*
(0.0026) (0.0070) (0.0020) (0.0119)
50% to <70% -0.001 0.001 0.001 -0.019*
(0.0026) (0.0064) (0.0016) (0.0106)
70% to <90% -0.005* -0.001 -0.001 -0.018*
(0.0024) (0.0061) (0.0016) (0.0104)
90%+ 0.001 -0.001 0.001 -0.009
(0.0028) (0.0069) (0.0016) (0.0119)
Panel C: Forgiveness Amount
Reference: $5,000 -0.004** -0.007 0.001 0.007
(0.0021) (0.0060) (0.0017) (0.0100)
$17,500, Special Education 0.003 0.041 -0.017 0.038
(0.0108) (0.0346) (0.0110) (0.0541)
$17,5000, Secondary Science/Mathematics 0.011* 0.053*** 0.000 -0.008
(0.0070) (0.0204) (0.0062) (0.0335)
Panel D: Certification Route
Reference: Traditional -0.003 -0.003 0.001 0.012
(0.0021) (0.0058) (0.0017) (0.0101)
Post-Bac 0.014* 0.014 -0.001 0.012
(0.0073) (0.0237) (0.0076) (0.0373)
Alternative -0.012 0.011 -0.002 -0.096**
(0.0089) (0.0233) (0.0070) (0.0425)
Panel E: Race/Ethnicity
Reference: White -0.001 -0.001 0.002 0.012
(0.0023) (0.0062) (0.0019) (0.0107)
Hispanic/Latino -0.007 0.006 -0.005 -0.016
(0.0071) (0.0206) (0.0042) (0.0334)
Black -0.007 -0.104** -0.005 -0.114%*
(0.0136) (0.0518) (0.0076) (0.0685)
Asian -0.004 -0.021 0.000 0.042
(0.0141) (0.0457) (0.0066) (0.0600)
Other 0.005 0.002 0.002 -0.062
(0.0133) (0.0529) (0.0062) (0.0855)
N 398,128 398,128 398,128 398,128

Notes: This table reports effects on employment outcomes for teachers who remain in TXPS for their first eight
years. Panel A reports estimates by loan balance, Panel B by initial school % economically disadvantaged, Panel C
by forgiveness amount and subject, Panel D by certification route, and Panel E by race/ethnicity. Standard errors
clustered at the initial school are in parentheses. ¥*p<0.10; **p<0.05; ***p<0.01.

Table A.2. Earnings Heterogeneity: Stayers
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2 Years 1 Year

Primary Employment Sector Education Public Private Out of | Education Public Private Out of
Panel A: Eligible Loans TXWF TXWF
Reference: < $10,000 -0.139** 0.007 0.013 0.005 -0.013 -0.001 -0.049 -0.011
(0.0616) (0.0258) (0.0383)  (0.0513) (0.0494) (0.0181) (0.0306)  (0.0432)
$10,001-$20,000 0.105 -0.035 -0.024 0.005 -0.004 -0.020 0.024 0.026
(0.0739) (0.0353) (0.0473)  (0.0628) (0.0597) (0.0229)  (0.0375)  (0.0525)
$20,001-$35,000 0.091 -0.003 0.009 -0.009 0.006 -0.003 0.054 0.003
(0.0671) (0.0279)  (0.0409)  (0.0560) (0.0550) (0.0199) (0.0344)  (0.0464)
$35,001-$55,000 0.129* 0.008 -0.027 -0.005 0.049 0.008 0.023 0.007
(0.0686)  (0.0292) (0.0419)  (0.0554) | (0.0552)  (0.0201) (0.0336)  (0.0465)
$55,001-$80,000 0.102 -0.010 -0.030 0.021 0.020 0.007 0.063 0.018
(0.0792) (0.0312)  (0.0469)  (0.0630) (0.0640) (0.0215)  (0.0387)  (0.0532)
$80,001+ 0.023 0.008 -0.003 -0.015 -0.086 0.009 0.060 0.002

(0.0825)  (0.0356) (0.0491)  (0.0645) | (0.0685)  (0.0241) (0.0380)  (0.0551)

Panel B: Initial School % Economically Disadvantaged ‘

Reference: <50% -0.039 0002  -0.014  0.000 0.006 20.001  -0.006  0.000
(0.0363)  (0.0146) (0.0238)  (0.0281) | (0.0207)  (0.0103) (0.0194)  (0.0323)
50% to <70% -0.025 0002  0.011 0.007 -0.025 0001  -0.018  0.045
(0.0351)  (0.0137) (0.0226) (0.0269) | (0.0284)  (0.0108) (0.0188)  (0.0310)
70% to <90% 0.013 0007 0015  -0.027 -0.004 0.008  -0.009  0.006
(0.0349)  (0.0145) (0.0225)  (0.0266) | (0.0284)  (0.0106) (0.0183)  (0.0311)
90%+ -0.063 20.019  0.039 0.042 -0.008 20.005 0022  -0.003

(0.0438)  (0.0177) (0.0248)  (0.0334) | (0.0359)  (0.0128) (0.0201)  (0.0380)

Panel C: Forgiveness Amount ‘

Reference: $5,000 -0.058* 0.001  -0.002 0.012 -0.006 0.005  -0.014 0.007
(0.0302)  (0.0121) (0.0187) (0.0238) | (0.0248)  (0.0085) (0.0150)  (0.0200)

$17,500, Special Education 0.129 0.047 0109  -0.247%%% 0.014 20059 0.004  -0.205%%
(0.1446)  (0.0735) (0.0716)  (0.0871) | (0.1242)  (0.0576) (0.0744)  (0.0796)

$17,5000, Secondary Science/Mathematics 0.024 0015  -0.033  -0.004 -0.008 0.042 0008  -0.023

(0.1098) (0.0357)  (0.0697)  (0.0836) (0.0859) (0.0259)  (0.0565)  (0.0692)

Panel D: Certification Route ‘

Reference: Traditional -0.050 0004  -0.007  0.010 -0.043* 0001  -0.016 0.008
(0.0307)  (0.0122) (0.0186)  (0.0240) | (0.0258)  (0.0086) (0.0148)  (0.0265)

Post-Bac -0.086 0002 0016  -0.135 -0.020 20002  0.010 0.166
(0.1215)  (0.0436) (0.0754)  (0.0907) | (0.1032)  (0.0320) (0.0635)  (0.1101)

Alternative 0.056 20018 0.116 0.002 0.089 20.003  0.093  -0.044

(0.1202)  (0.0497) (0.0801)  (0.0976) | (0.0984)  (0.0380) (0.0613)  (0.1024)

Panel E: Race/Ethnicity ‘

Reference: White -0.030 0.000  -0.001  -0.013 0.010 -0.003  -0.013 0.006
(0.0315)  (0.0123) (0.0197)  (0.0250) | (0.0253)  (0.0089) (0.0160)  (0.0274)
Hispanic,/Latino -0.206* 0031  0.114*  0.023 -0.123 0.008  0.072 0.062
(0.1075)  (0.0382) (0.0647) (0.0763) | (0.0878)  (0.0222) (0.0538)  (0.0932)
Black 0.577* 0026 -0.136"*  0.091 0.151 0059  -0.049  -0.162
(0.3137)  (0.0687) (0.0672) (0.1044) | (0.4221)  (0.0452) (0.0634)  (0.4532)
Asian 0.117 -0.001 0025  0.0232 -0.035 0.041  -0.029 0.018
(0.1949)  (0.0746) (0.1097)  (0.1586) | (0.1585)  (0.0602) (0.0880)  (0.1668)
Other -0.109 0127  -0.158  -0.136 -0.302 20059 -0.082  0.397*
(0.2389)  (0.1348) (0.1295)  (0.1476) | (0.2073)  (0.0874) (0.1021)  (0.2247)
N 26,562 26,562 26,562 26,562 | 36,999 36,999 36,999 36,999

Notes: This table reports effects on primary sector of employment for teachers who ever leave TXPS. Panel A reports
estimates by loan balance, Panel B by initial school % economically disadvantaged, Panel C by forgiveness amount
and subject, Panel D by certification route, and Panel E by race/ethnicity. Standard errors clustered at the initial
school are in parentheses. *p<0.10; **p<0.05; ***p<0.01.

Table A.3. Sector Heterogeneity: Leavers
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Panel A: Eligible Loans 2-Years 1-Year

Reference: < $10,000 -3919 -2935
(4754)  (2862)
$10,001-$20,000 9827 807
(6117)  (3954)
$20,001-$35,000 3007 3528
(5214)  (3194)
$35,001-$55,000 3298 1024
(5129)  (3254)
$55,001-$80,000 727 3011
(5443)  (3712)
$80,001+ -914 -3664

(5795)  (4022)

Panel B: Initial School % Economically Disadvantaged

Reference: <50% -690 -500
(3163)  (2056)
50% to <70% -3688 -2732
(2857)  (1969)
70% to <90% 1824 -1206
(2850)  (1942)
90%+ 735 1397

(3365)  (2356)

Panel C: Forgiveness Amount

Reference: $5,000 -909 -830
(2717) (1566)
$17,500, Special Education 6045 -1982
(10721)  (7640)
$17,5000, Secondary Science/Mathematics -6083 -7805

(9105)  (5606)

Panel D: Certification Route

Reference: Traditional -1013 -1413
(2605) (1525)

Post-Bac -882 -3067
(10544)  (6353)

Alternative -5627 497

(11255)  (5884)

Panel E: Race/Ethnicity

Reference: White -1193 -1307
(2715)  (1566)
Hispanic/Latino 1069 913
(8819)  (5367)
Black -4304 2741
(8853)  (6422)
Asian -3222 -5440
(18973)  (11452)
Other -2844 -1486
(22927)  (12027)
N 15,139 33,295

Notes: This table reports effects on change in earnings for teachers who
ever leave TXPS. Panel A reports estimates by loan balance, Panel B
by initial school % economically disadvantaged, Panel C by forgiveness
amount and subject, Panel D by certification route, and Panel E by
race/ethnicity. Standard errors clustered at the initial school are in
parentheses. *p<0.10; **p<0.05; ***p<0.01.

Table A.4. Earnings Heterogeneity: Leavers
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