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Abstract: Performance-based funding (PBF) policies are an increasingly common way for states 

to tie funding for public colleges and universities to student outcomes. Yet amid growing 

concerns about student debt, the potential exists for PBF to affect student debt and ability to 

repay loans in both intended and unintended ways. In this paper, we use the first comprehensive 

dataset of PBF policies to examine the effects of PBF on student debt. We found no effects of 

PBF on student debt in the two-year sector and some evidence of increased debt among 

university students from more affluent families.  
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Over the last two decades, student loan debt has become one of the most prominent 

concerns in American society. Outstanding student debt has more than quadrupled in inflation-

adjusted dollars, approaching $1.6 trillion by mid-2021 (Federal Reserve Bank of New York, 

2021). The share of students who ever default on their federal student loans has risen 

substantially over time, with much higher default rates among Black borrowers and students who 

did not complete college than other students (Houle & Addo, 2019; Scott-Clayton, 2018). 

Default rates are reduced somewhat by the presence of income-driven repayment plans 

that reduce or eliminate payments if borrowers have low earnings (Karamcheva et al., 2020). 

However, income-driven repayment plans require annual certification of income and are 

confusing for many borrowers to navigate (Pew Charitable Trusts, 2020), meaning that many 

students fail to remain enrolled in the programs. And even if students are able to remain in 

income-driven repayment, the inability to repay loans is a serious policy concern. If students are 

unable to repay their loans without government assistance, it raises concerns about the economic 

return on their investment. Taxpayers are ultimately responsible for student loan balances that 

are not repaid, and the Congressional Budget Office projects that more than $200 billion in 

student loans disbursed in the 2020s will eventually be forgiven (Karamcheva et al., 2020). 

Concerns about the value of higher education and its contribution to the public good have 

increased efforts to hold colleges accountable for student outcomes (Kelchen, 2018a). One 

prominent accountability effort is for states to tie a share of their funding for public colleges and 

universities to student outcomes. Thirty-two states used performance-based funding (PBF) to 

allocate at least some funding to public higher education in Fiscal Year 2020, and 41 states have 

done so at some point over the last 25 years (Rosinger et al., 2022).  



Historically, the majority of PBF systems have rewarded colleges for the number of 

students who make progress towards earning a credential and eventually graduate. But as 

policymakers have become increasingly concerned about the return on an investment in higher 

education to students and society (Blagg & Blom, 2018; Kelchen, 2018a), a growing number of 

PBF policies have directly incentivized colleges based on the earnings or job placements of their 

former students or the number of students graduating in high-demand or STEM fields that tend 

to have higher earnings (Rosinger et al., 2022). During the 2010s, the share of states including 

workforce outcomes in their PBF systems increased from one-third of PBF states to two-thirds of 

PBF states (authors’ calculations based on reviews of state policy documents).  

A sizable body of literature has examined the effects of PBF policies on student access 

and completion (see Ortagus et al. (2020) for a review of the literature). Most research has found 

modest or no effects on enrollment and degree production, with some evidence that PBF has had 

unintended consequences for students from historically underrepresented groups. Research on 

post-college outcomes is scarce, and there is no published research examining whether PBF 

policies have affected student debt outcomes. These outcomes are particularly important from an 

equity perspective because institutional responses to PBF have often benefited students from 

higher-income families and white students at the expense of lower-income and racially 

minoritized students (Kelchen & Stedrak, 2016; Umbricht et al., 2017). If PBF policies benefit 

already-advantaged students while harming less-advantaged students, existing wealth gaps will 

continue to grow. 

While it is important to understand any potential relationships between PBF and student 

debt, the direction of the effect could depend on institutional responses. If institutions focus on 

improving affordability to help more students have the financial means to complete their 



credentials, for instance, by increasing funding for need-based aid, then student debt could 

decrease. On the other hand, if institutions instead invest in additional services to improve 

student outcomes (e.g., Webber & Ehrenberg, 2010) and pass the charges along to students, then 

debt could increase.  

Different groups of students could also see their student debt burdens affected in different 

ways by institutional responses to PBF. For example, initiatives designed to help students 

graduate more quickly may help reduce debt among students who complete college. However, if 

institutions successfully respond to PBF incentives focused on student persistence but are unable 

to affect whether those same students actually complete a credential, student debt levels could 

increase for students who earn additional college credits but do not complete a degree.  It is 

particularly important to understand whether and how PBF affects the debt burdens of 

historically underrepresented students, such as students from lower-income families. For 

example, if a college invests in student services and increases tuition in an effort to help improve 

the quality of education, debt for students from higher-income families may increase while debt 

for Pell Grant recipients may or may not increase depending on the priority that the institution 

places on need-based aid.  

In this paper, we leverage the most thorough source of data on states’ PBF policies that 

includes information on the percent of funds tied to student outcomes and the existence of 

metrics based on workforce outcomes or the success of historically underrepresented groups in 

higher education. Our research questions are the following: 

 

(1) To what extent does the presence of a funded PBF policy affect student debt? 

(2) To what extent do variations in state commitments to PBF affect student debt? 



(3) To what extent does the presence of workforce or equity metrics in state PBF policies 

affect student debt? 

(4) Do the effects of PBF policy design vary by a student’s completion status or Pell Grant 

receipt? 

Conceptual Framework and Literature Review 

 The concept of performance funding in higher education is an outgrowth of the New 

Public Management movement in public administration, in which public-sector organizations 

were required to meet explicit performance metrics in an effort to improve organizational 

accountability (Osborne & Gaebler, 1992). The notion of introducing performance metrics is 

underpinned by principal-agent theory, which postulates that organizations will respond to 

financial incentives from funders and make changes as needed to meet performance metrics 

(Jensen & Meckling, 1976; Spence & Zeckhauser, 1971). However, a large body of literature has 

found that these accountability systems throughout public management have generally been 

ineffective in improving outcomes and have actually led to some unintended consequences 

(Denhardt & Denhardt, 2015; Moynihan, 2006; Radin, 2000).  

In the case of PBF, state governments have incentivized colleges and universities to focus 

on student outcomes, such as completing credentials, since Tennessee adopted the first PBF 

system in 1979 (Ortagus et al., 2020). Quasi-experimental research has generally showed a mix 

of null and modest positive or negative effects of PBF policies on the number of associate and 

bachelor’s degrees awarded (Boland, 2020; Favero & Rutherford, 2020; Hillman et al., 2014; 

Hillman et al., 2015; Hillman et al., 2018; Li & Kennedy, 2019; Li & Ortagus, 2019; Ortagus et 

al., 2021b; Tandberg et al., 2014; Ward & Ost, 2021). However, there is also some evidence that 



longstanding PBF programs may be more effective in improving student outcomes as institutions 

are able to better respond after building capacity (Tandberg & Hillman, 2014).  

While PBF remains firmly ensconced in the higher education finance landscape, there is 

broad recognition that funding based on student outcomes can lead to unintended consequences 

on students from historically marginalized groups in higher education. Prior research has found 

negative effects of PBF on racially minoritized students, minority-serving and lesser-resourced 

institutions, and Pell Grant recipients due to institutions becoming more selective or otherwise 

trying to shape their student body in a way that will generate more funds (Gándara & Rutherford, 

2020; Hagood, 2019; Hillman & Corral, 2017; McKinney & Hagedorn, 2017; Umbricht et al., 

2017). Advocacy groups and researchers now generally consider equity metrics that reward 

colleges for graduating underrepresented student groups to be a best practice in PBF systems 

(Cielinski & Pham, 2017; Elliott et al., 2021), and there is some evidence that including equity 

metrics may help to reduce the unintended consequences associated with PBF (Gándara & 

Rutherford, 2018; Kelchen, 2018b).  

There have been both intended and unintended effects of PBF policies on credentials 

awarded that could potentially affect students’ post-college outcomes, such as student loan debt. 

One intended effect of some states’ PBF systems is to encourage students to major in STEM, as 

these fields tend to produce graduates who out-earn students in other fields (Melguizo & 

Wolniak, 2012; Webber, 2014). Li (2020) showed that PBF policies that incentivize colleges to 

produce more STEM graduates are successful in achieving that outcome. If this is the case, then 

student debt may increase in the four-year sector due to the presence of differential tuition 

policies in STEM fields (Kim & Stange, 2016) and the high cost of lab supplies and textbooks. 

However, several studies have also found that community colleges have increased short-term 



certificate production as a result of PBF at the expense of associate degrees with higher labor 

market returns (Hillman et al., 2015; Hillman et al., 2018; Li & Ortagus, 2019). The 

prioritization of short-term certificates in response to a PBF system could result in less debt for 

two-year students and completers in particular even if their earning outcomes are adversely 

affected. 

Tying a share of state funding directly to the earnings of former students or other 

workforce outcomes is becoming an increasingly popular component of PBF systems (Rosinger 

et al., 2022). Beginning in 2013, the Texas State Technical College system had 85% of its 

formula funding for instruction tied to the extent to which former students earn more than the 

minimum wage (Selingo & Van Der Werf, 2016). Florida adopted legislation in 2021 that tied all 

state funding for workforce-oriented programs at community colleges to job placement and 

earnings, with a bonus for improving the earnings of historically underserved groups of students 

(Fain, 2021). The only research to consider the effect of PBF policies on earnings was Kelchen et 

al. (2021), which found some positive effects of PBF on earnings in the four-year sector and no 

effects in the two-year sector. Yet we do not know how PBF policies influence related longer-

term student outcomes, such as student debt. 

The logical rationale of the present study is rooted in prior work showing that PBF-

adopting institutions increase tuition at higher rates than their non-PBF peer institutions (Hu & 

Villareal, 2019). One could argue that an increased likelihood in degree completion could also 

lead to increases in student loan debt, but we are less compelled by this rationale due to null or 

modest results pertaining to degree completion among PBF adopters (Ortagus et al., 2020). The 

logical rationale of our study pertaining to community colleges, in particular, is motivated in part 

by previous work showing that PBF adopters are more likely to push students toward shorter-



term certificates rather than associate degree programs (Hillman et al., 2015; Hillman et al., 

2018; Li & Ortagus, 2019).  

For the present study, we hypothesize that PBF will not affect student loan debt among 

community college students due to the offsetting influence of increased tuition alongside shifts 

toward certificate production; however, we hypothesize that PBF will lead to increases in student 

loan debt among four-year students who are paying higher tuition but not being pushed toward 

certificate programs. Regarding subgroups, prior work has established that student loan debt is 

not distributed equally. As such, we hypothesize that traditionally disadvantaged subgroups, such 

as low-income students, had larger increases in debt than their peers, particularly in the four-year 

sector where we anticipated increases in the aggregate. Although we hypothesize that Pell Grant 

recipients would also have increases in debt, we would expect the magnitude of those effects to 

be smaller due to the presence of need-based aid.  

We would also expect concentrated increases among higher-income students who 

typically attend selective public institutions with higher tuition without access to need-based aid 

(e.g., Avery & Hoxby, 2004). Importantly, the revenue obtained from students from high-income 

families paying the full amount of tuition and fees could be used to provide aid for students from 

low- and middle-income families. Finally, prior work suggests that PBF-adopting institutions 

react to PBF in strategic ways, even if those efforts do not necessarily improve degree 

completion (Ortagus et al., 2020). If those efforts lead to improvements in persistence for non-

completers, in particular, we would expect to see increased debt among non-completers if they 

are induced to remain in college a little longer but are unable to complete a degree. 

Sample, Data, and Methods 



 We used the first comprehensive longitudinal dataset of state performance funding policy 

details combined with data from the U.S. Department of Education on student outcomes and 

institutional characteristics to examine our research questions. The following section contains 

details on our sample, data, and methods.  

Sample 

 We analyzed degree-granting two-year and four-year public colleges and universities that 

operated at some point between Fiscal Years 1997 and 2019, classifying institutions by level 

using the most recent Carnegie basic classification available. This means that community 

colleges with a small number of baccalaureate degree programs are included in the two-year 

sector instead of the four-year sector, which does not follow the default Integrated Postsecondary 

Education Data System (IPEDS) classification that relies on the highest degree awarded. Our 

analytic sample includes 571 four-year universities and 1,111 two-year colleges. 

Data 

Data on state PBF policies come from the first-ever detailed longitudinal dataset of policy 

details compiled by the InformEd States team through examining state policy documents and 

communicating with state higher education agencies and system offices to obtain more 

information as needed (Ortagus et al., 2021a).6 This dataset contains information on PBF policies 

from Fiscal Years 1997 through 2020, and data are typically at the state by educational level 

(such as four-year public universities in Wisconsin). If only some institutions within a level were 

subject to PBF in a given year (such as two-year public colleges in Wisconsin for certain years), 

the data is broken down using these subgroups. 

 
6 For more details on the data collection process, see Kelchen et al. (2019).  



The InformEd States dataset includes several important details about state policies. It can 

distinguish between PBF policies that actually received funding in a given year and PBF policies 

that were approved to be in effect but were not funded. We found that nearly 20% of approved 

PBF observations were not funded, which could water down the effects of PBF if not 

appropriately considered in analyses. The dataset also includes the percentage of state general 

funds for higher education tied to performance metrics, which allows us to consider the intensity 

of PBF policies. Finally, there are indicators for whether there were equity provisions that 

incentivized outcomes for students from historically underrepresented groups (low-income, 

racially minoritized, adult, and/or academically underprepared students) or workforce provisions 

that incentivized STEM or health care majors as well as student earnings outcomes. We 

combined the workforce provisions into one metric because states frequently included several of 

these provisions at the same time or allowed colleges to choose from a menu of workforce-

related options. 

 Table 1 contains details about when states had funded PBF systems, workforce metrics, 

and equity metrics across two-year and four-year institutions between Fiscal Years 1997 and 

2020. The number of states with PBF policies has ebbed and flowed over time, with declines in 

funded systems occurring in the aftermath of the 2001 recession and the Great Recession that 

match prior research (Dougherty et al., 2012). In the early 2010s, there was a sharp increase in 

the number of states with a funded PBF system. In the four-year sector, the number of PBF states 

rose from six in 2011 to 22 in 2020 while rising from six in 2011 to 30 in 2020 for community 

colleges. While some states, such as Kentucky and Missouri, had workforce and equity 

provisions in the late 1990s, the share of states with these additional metrics increased sharply 



during the 2010s. By 2020, nearly all four-year PBF systems had a workforce and an equity 

metric compared to about two-thirds of two-year PBF systems. 

[INSERT TABLE 1 HERE] 

The set of outcomes in this analysis, which comes from the U.S. Department of 

Education’s College Scorecard, reflects median federal undergraduate student debt burdens 

(excluding Parent PLUS loans) among those who borrowed. The College Scorecard provides 

two-year pooled cohorts for students entering repayment from Fiscal Years 1997 and 1998 to 

Fiscal Years 2018 and 2019. Each cohort except for 1997 and 2019 show up in two different data 

files. For example, the FY2015 cohort is pooled with 2014 in one file and 2016 in another file. 

To estimate the 2015 cohort, we averaged the two files that contained that cohort. We then 

adjusted all of these debt burdens into 2020 dollars using the Consumer Price Index.  

Our primary measure of student debt is the median federal student debt of all students at a 

given college who entered repayment (defined as six months after leaving college) in a fiscal 

year. There are separate measures for non-completers and completers, which we considered due 

to potential effects on retention or completion rates at particular colleges that could affect the 

composition of the non-completer and completer pools. We also examined students who received 

a Pell Grant at any point in college compared to students who never received Pell. States 

frequently include the success of Pell recipients in their performance funding metrics, and states 

and colleges often target need-based financial aid programs based on Pell receipt.7 

Unfortunately, there are no data available on debt by race/ethnicity because the FAFSA currently 

does not ask students about how they self-identify. 

 
7 We also considered family income tercile (less than $30,000 per year, $30,001 to $75,000 per year, and more than 

$75,001per year), first-generation status, and dependency status. For the sake of brevity and because Pell receipt is 

the most common performance funding metric, we focus on Pell in this analysis. 



We also included a number of college characteristics that have been shown to affect 

student debt independent of PBF policies (e.g., Hillman, 2015; Kelchen, 2021) and could also 

affect how institutions respond to PBF incentives. These variables were in-state tuition and fees, 

average grants per student, percent of students receiving aid, state appropriations per student, 

local appropriations per student, instructional expenditures per student, and full-time equivalent 

student enrollment. We also included demographic characteristics and economic conditions of 

states that could shape both college enrollment patterns and student borrowing. These covariates 

included per-capita income, unemployment rate, and population size by race and ethnicity. 

Table 2 contains the summary statistics of our dataset, broken down by sector and 

whether a college ever operated under PBF between 1997 and 2019. Notably, the share of funds 

tied to student outcomes during this panel was relatively low, with a mean of only four to five 

percent of state appropriations being subject to PBF among funded observations. In both the two-

year and four-year sectors, debt burdens were higher at colleges that never had PBF than those 

that ever had PBF. In-state tuition prices and state appropriations were substantially higher at 

never-PBF institutions. 

[INSERT TABLE 2 HERE] 

Methods 

We used two different econometric methods to estimate the effect of the presence of 

funded PBF systems and policy characteristics on (logged) student debt outcomes. The first 

method, which we preregistered through the Open Science Framework, is generalized difference-

in-differences (DiD) with two-way (institution and year) fixed effects. This method is frequently 

used in state policy research because it can be used with continuous treatment variables, when 

the treatment is adopted in different years across states, and when states adopt, abandon, and then 



re-adopt the treatment. We followed guidance of other studies that examined PBF policies 

nationally (e.g., Gándara & Rutherford, 2020; Hagood, 2019) by using all untreated observations 

as the comparison group. We did this because only nine states never adopted PBF during the 

period of study and prior research suggests state characteristics are only weakly related to PBF 

adoption (Li, 2017; McLendon et al., 2006). 

The standard two-way fixed effects (TWFE) model operates by compiling weighted sums 

of the average treatment effects for each state and year. This has been critiqued for not 

appropriately handling pre-treatment trends with staggered adoption and for allowing negative 

weights for certain observations (e.g., de Chaisemartin & D’Haultfoeuille, 2020; Goodman-

Bacon, 2021; Imai & Kim, 2021). To address this concern, we also used a new two-stage 

technique by Gardner (2021) that identifies institution and year effects using untreated 

observations in a first stage and then estimates treatment effects in a second stage after excluding 

the institution and year effects. We present TWFE and Gardner results for all binary or 

categorical policy variable specifications that are listed below. 

The PBF policy details in the InformEd States dataset allowed us to estimate the effects 

of several policy characteristics. We first considered the effects of having any funded PBF 

policy, in which we considered approved but not funded PBF policies as a part of the comparison 

group. If colleges responded to policies that were not funded, then any treatment effects that we 

estimate are likely on the conservative side. To consider whether dosage affected student 

outcomes, we next divided funded PBF systems into terciles based on observed dosages between 

Fiscal Years 1997 and 2019 and compared them to observations without funded PBF. The tercile 

cutoffs were 1.11% and 5.00% for two-year colleges and 1.75% and 5.50% for four-year 

universities. Colleges often shifted terciles as dosage changed or they moved into and out of 



PBF, with just under 20% of institutions that ever had PBF changing categories in a given year. 

As an alternative measure of dosage (available in the Appendix), we used a continuous measure 

of the percentage of state funding tied to performance metrics at a given institution in a given 

year. Our hypothesis is that stronger PBF policies would have stronger effects on debt as they 

could induce institutions to make more substantial responses. We additionally tested the 

percentage of total institutional revenue allocated based on performance to account for some 

institutions being more reliant on state funding than others.  

The final two sets of analyses consider the specific incentives present in some PBF 

systems. One analysis includes indicator variables for whether colleges were subject to a PBF 

policy with workforce metrics or a PBF policy without workforce metrics, with colleges not 

operating under a funded PBF policy as the reference group. We then conducted a similar 

analysis for equity metrics. If a state’s PBF policy changed over time (in terms of dosage and/or 

incentives), its classification also changed in our dataset to capture the details of a particular 

policy in a given year. Just under 15% of institutions that ever had PBF changed equity or 

workforce categories each year. Our hypothesis for workforce metrics is that they would increase 

debt if they encourage students to select high-demand fields that often have differential tuition 

policies or expensive books and supplies (Stange, 2015). Given that low-income student 

completion is the most prevalent equity-oriented PBF metric, we anticipate that the presence of 

PBF equity metrics will mitigate any potentially harmful effects of PBF on student debt for low-

income students.  

All of our regressions controlled for the institution-level and state-level covariates 

detailed in Table 2. The results without covariates are nearly identical, and are available in the 

Appendix. We included institution fixed effects to account for time-invariant heterogeneity (e.g., 



institutional culture or history) and time fixed effects to account for common shocks, such as 

changes to federal student aid policy or the effects of recessions, that are likely to influence 

enrollment and student outcomes in similar ways regardless of PBF policy changes. The TWFE 

model can be expressed: 

𝑦𝑖𝑡 = 𝛽0+𝛽1PBFit + 𝛶Xit + ZXst+ 𝜆𝑖 + 𝛿𝑡 + 휀i𝑡               

where 𝑦𝑖𝑡 is the outcome at institution i in time t; PBF is the PBF policy variable in a given year 

(e.g., binary funded PBF variable; binary variables indicating the presence of a PBF policy with 

and without a workforce metric (relative to no PBF); and binary variables indicating the presence 

of a PBF policy with and without an equity metric (relative to no PBF); X are time-varying 

institution-level covariates and Z are time-varying state-level covariates; 𝜆𝑖  and 𝛿𝑡 are institution 

and year fixed effects; and 휀i𝑡  is the error term. We used the did2s command in Stata from Butts 

(2022) to estimate the Gardner (2021) two-stage DiD approach, which first estimates a model 

regressing the outcome on institution- and state-level covariates and fixed effects for untreated 

observations and then estimates a model regressing the residualized outcome from the first stage 

model on the policy indicator. 

In all models, we adjusted all financial variables into 2020 dollars using the Consumer 

Price Index and logged financial and enrollment variables. Standard errors were clustered at the 

state level. We used p<.01 as the threshold for statistical significance instead of conducting a 

Bonferroni correction for multiple hypothesis testing to reflect the number of separate 

regressions in this paper. 

A particular analytic challenge with debt outcomes is that data are reported on when 

students left college instead of when they started college. We attempted to use covariates and 

PBF characteristics from the year of likely college entry in our preferred specification, and we 



had to make some assumptions to do so based on data from the 2012/2017 Beginning 

Postsecondary Students study. Among first-time students at two-year colleges, 27% graduated 

from that institution within six years and 11% were still enrolled there; the corresponding four-

year figures are 56% and 16% (authors’ calculations using BPS data). For debt at graduation, we 

assumed that students took three years to graduate from a two-year college and five years to 

graduate from a four-year university since a large share of students take longer than the 

traditionally expected period of time to graduate. Three years for the community college sector is 

appropriate as just 8% complete earlier than three years and 11% complete within the following 

three years. In the four-year sector, most students complete in four or five years. We went with 

five years because the tail for bachelor’s degree completion is longer than for associate degree 

completion.  

For the student debt of non-completers, we used the ratio of non-completer debt to 

completer debt (from Table 2) along with increases in annual federal student loan borrowing 

limits to inform our estimate of the length of time students remained in college. This led us to 

assume in our preferred specification that students dropped out of two-year institutions after 

approximately one year and dropped out of four-year institutions after approximately two years. 

Finally, all of the other student debt measures combine non-completers and completers into one 

measure. Based on completion rates and the estimated time periods for non-completers and 

completers, we assumed that the typical student at a two-year college attended for two years and 

the typical student at a four-year university attended for four years.  

While TWFE DiD analyses allow for treatments to be introduced and removed across 

multiple time periods, a potential limitation of this method is that treatment effects may not be 

consistent over time like canonical DiD analyses in which treatment takes place in one time 



period and the treatment is never removed (Goodman-Bacon, 2021). We used the did2s 

command in Stata from Butts (2022) that is the event study analogue of Gardner’s TWFE 

technique. This analysis allows for the use of binary treatment variables; to this point, event 

studies do not support continuous or categorical treatment variables or observations moving in 

and out of treated statuses. In the event study model, the policy variable (PBF) is replaced by a 

series of policy variables indicating time relative to treatment timing (e.g., one year before PBF, 

one year after PBF), with one year prior to the policy change serving as the referent year. 

We used two different analytic samples for the event study models, with the same control 

variables as the TWFE estimates. Beginning with all states that had PBF at some point between 

1997 and 2019 (35 states in the two-year sector and 33 in the four-year sector), we first dropped 

states that had already adopted PBF in 1997. This exclusion of five states in the two-year sector 

and six states in the four-year sector allows us to have pre-treatment observations for all 

institutions that adopted PBF during our panel. The second analytic sample fits the canonical 

event study requirement by excluding treatment states that dropped PBF before the end of the 

panel. Some states kept PBF policies on the books but did not fund the policies in certain years 

due to budget shortfalls; we counted these situations as a continuous treatment period. This 

resulted in 20 states being in the treatment group for two-year colleges and 17 for four-year 

universities. In both cases, the control group is institutions that had yet to adopt a funded PBF 

model. We also estimated TWFE models with funded PBF as the policy variable with these two 

restricted samples to better compare the results with the event study results. 

A potential concern of our analysis is that PBF policies could affect the composition of 

the cohort of student loan borrowers as well as our subgroups. For example, if PBF induces 

students who initially would not have borrowed to take on a modest amount of debt, the 



characteristics of the cohort may have changed. Additionally, if a college responded to PBF by 

successfully helping more students graduate, the composition of the completer and non-

completer pools may have changed. We checked this by running Gardner estimates and event 

studies with the number of students in each subgroup as the outcome of interest, with the results 

available in Appendix 1. We generally found no statistically significant effects on cohort sizes, 

suggesting that the composition of subgroups likely did not change in a meaningful way. The 

only exception was a modest increase in the non-completer cohort in the four-year sector. We 

kept this potential change to the composition of the borrower pool in mind when interpreting the 

results, as it likely reflects shifting some students from borrowing to not borrowing (or vice 

versa).  

We additionally tested whether students’ retention rates differed as a result of PBF, as 

that could indicate compositional shifts in the non-completer pool even if completion rates were 

unchanged. We tested this in two ways. First, we used a College Scorecard measure of two-year 

and three-year retention rates at the same institution for all students receiving federal loans. As 

shown in Appendix 2, the event studies for this measure are insignificant across both two-year 

and four-year institutions. We also tested our subgroups (such as completers and non-

completers) using College Scorecard data, but those samples include all Title IV recipients 

instead of borrowers only. We found no effects using this test, but interpret the results with 

caution given the share of Title IV recipients who have Pell Grants and not student loans. 

Limitations 

 Although it is crucial for policymakers and researchers to consider student debt 

outcomes, there are several important limitations. The first limitation is that only federal 

undergraduate student loans were included in the College Scorecard dataset until the late 2010s. 



This excludes private loans, Parent PLUS loans, and federal graduate student loans. Together, 

these three sources of loans made up approximately 17% of all borrowing for college in Fiscal 

Year 1997 and 35% of borrowing in Fiscal Year 2019 (authors’ calculations using data from Ma 

et al. (2020)). While Parent PLUS loans and graduate student loans are available in the newest 

iteration of the College Scorecard, they are only presented for students who completed a 

credential and the majority of PBF systems do not incentivize graduate student outcomes or do 

so for only a subset of research universities. 

 Another limitation is that debt is measured at the Federal Student Aid OPEID level 

instead of the IPEDS UnitID level. Many institutions (at the UnitID level) have their own 

program participation agreement with Federal Student Aid for federal financial aid, but some 

systems share agreements (Kelchen, 2019). This means that debt data reflect multiple UnitIDs in 

some cases but not others. About 20% of the sample exhibited this parent-child reporting 

relationship, with more two-year colleges than four-year colleges being affected. Some of these 

clusters were within the same degree level (two-year or four-year), such as Rutgers University 

and Louisiana’s technical college system. In other cases, clusters crossed degree levels. Regional 

branch campuses of Ohio public universities and Pennsylvania State University followed this 

pattern. But since these relationships were generally stable over time and systems typically had 

the same PBF metrics, these should not materially affect the direction of our estimates. 

 A final limitation of our research is that we were unable to control for all of the other 

policies and practices that could have also affected student debt at the institution level during the 

full period of study. Some of these include the intensity of merit aid programs at particular 

institutions (Sjoquist & Winters, 2015), excess credit hours policies designed to encourage 

students to graduate more quickly (Kramer et al., 2018a), caps or freezes on tuition increases 



(Deming & Walters, 2017), and tuition-setting authority (Kramer et al., 2018b). While state-level 

data exist for some of these policies in certain years, there is currently insufficient institution-

level data on these policies over time. This is an area in which additional data collection would 

be valuable to the field of higher education.  

Results 

 We begin by presenting the results of DiD regressions (standard TWFE and Gardner) 

using a binary measure of a funded PBF policy as the treatment of interest and logged debt as the 

outcome, with the coefficients shown in Table 3 for four-year universities and in Table 4 for 

two-year colleges. We did this for three samples: the full sample, excluding colleges that had 

PBF in 1997, and also excluding colleges that dropped PBF before 2019 (the canonical event 

study sample). In the four-year sector, there are no clear effects of having a funded PBF policy 

on debt for all students or for different subgroups or samples. We found some evidence of an 

increase in debt among non-Pell Grant recipients after the adoption of PBF in the TWFE results 

using the canonical DiD sample, but these results were not significant across TWFE models or in 

Gardner models, so we interpret this finding with caution. The TWFE coefficients are generally 

more positive than the Gardner coefficients, but no TWFE coefficients were significant at p<.01 

across all of the different regressions. 

[INSERT TABLE 3 HERE] 

 Among two-year colleges (Table 4), there were no consistent effects of having a funded 

PBF policy on overall student debt burdens or for the subgroups. Similar to the four-year results, 

the two-year results generally had more negative point estimates using Gardner than TWFE 

models.  

[INSERT TABLE 4 HERE] 



 We then considered whether the dosage of PBF policies affected student debt. We 

focused on using terciles of dosage (Table 5) so we could use the Gardner two-stage models. The 

results show a general lack of differential effects across dosage terciles. In both sectors, there 

were positive effects of debt for non-completers among low-dosage PBF policies that 

disappeared for higher-dosage policies. This could be a function of students progressing farther 

toward a degree even when they did not finish, but we also interpret this finding with caution in 

the four-year sector because the size of the non-completer cohort also increased. Among four-

year universities, the coefficients were generally indistinguishable from zero. In Appendix 3, we 

present TWFE results using two continuous dosage metrics (percentage of state funds tied to 

outcomes and the percentage of total institutional revenue tied to outcomes) and find 

insignificant effects of dosage on debt.  

[INSERT TABLE 5 HERE] 

 We then considered the effects of workforce provisions within PBF policies through 

Gardner analyses that had indicator variables for PBF with workforce provisions and PBF 

without workforce provisions, with no funded PBF as the reference group (Table 6). There were 

no significant differences in either the PBF with workforce or PBF without workforce 

provisions. The coefficients tended to be slightly more positive for the PBF without workforce 

category in the four-year sector and the PBF with workforce category in the two-year sector but 

none were statistically significant. 

[INSERT TABLE 6 HERE] 

Our final DiD analysis examined the effects of equity metrics using the same framework 

as the workforce metrics analysis (comparing PBF with equity metrics and PBF without equity 

metrics to no funded PBF policy). As shown in Table 7, there were no effects of PBF with or 



without equity metrics in either sector. The coefficients are generally slightly more positive for 

PBF with equity in the four-year sector and PBF without equity in the two-year sector, but these 

differences are not significant. 

[INSERT TABLE 7 HERE] 

We then conducted event study analyses using the presence of a funded PBF policy as the 

policy variable of interest. Figures 1 shows the event study plots for four-year universities, and 

Figures 2 shows the plots for two-year colleges. In Appendix 4, we show the plots in models 

estimated without covariates. For the sake of brevity, we show the results for the canonical event 

study only that excludes institutions that had PBF in Fiscal Year 1997 as well as those that 

dropped PBF before 2019. The results for only excluding pre-period adoptions are generally 

similar and shown in Appendix 5. 

In our DiD models with a binary treatment variable for four-year universities (from Table 

3), there were no consistent significant findings. The event study models show a modest increase 

in debt for the total cohort with student debt who started 1-2 years following the adoption of 

PBF, with no consistent pre-treatment trend occurring. The increases in debt appear to be 

primarily driven by students who did not receive Pell Grants, suggesting alongside the TWFE 

results from this same sample that somewhat more advantaged students may be induced to take 

on additional debt as a result of PBF. We confirmed that the cohort sizes by family income and 

Pell receipt were not affected by PBF, suggesting that the composition of the borrower pool is 

not driving these results. However, we cannot explain the mechanism behind this potential 

increase, which could potentially be due to higher net tuition charges or increases in persistence 

among non-completers with higher family incomes. And since these results do not entirely match 

the DiD estimates across all specifications, we interpret them with some caution. Event study 



results for Pell Grant recipients follow a similar pattern as non-Pell Grant recipients, but the 

coefficients are less precise and thus offer less clear evidence of increases in debt among this 

subgroup. 

[INSERT FIGURE 1 HERE] 

Among community colleges, there are no clear effects of PBF on student debt, either 

overall or across subgroups. The point estimates are generally positive for the first two fully 

treated cohorts before turning negative for later cohorts, but the results are statistically 

insignificant. This pattern of null findings generally aligns with the DiD results. 

[INSERT FIGURE 2 HERE] 

Discussion and Future Work 

 During the same period in which 41 states adopted PBF policies to hold public colleges 

and universities more accountable for their students’ outcomes (Rosinger et al., 2022), student 

loan debt has risen to unprecedented levels. A variety of stakeholders and influential advocacy 

groups have expressed concerns about student debt, especially given disparate impacts of debt on 

Black and low-income students and students who do not complete a degree. Despite growing 

concerns about rising student loan debt, prior research has shown that educational debt may 

actually benefit college students in the long run as long as students are able to complete college 

and repay their student loans (Hout, 2012). However, disparities in student loan debt and 

repayment highlight the importance of considering these outcomes for specific student groups. 

 In this paper, we offer the first analyses of the impact of various types of PBF policies on 

student loan debt. We find some evidence that PBF increased the student loan debt of students 

from higher-income families in the four-year sector. However, the results varied somewhat 



across model specifications and should be interpreted with caution. Among community colleges, 

our models generally indicated that PBF had little effect on debt burdens.  

 The implications of our findings reveal several considerations for higher education policy 

and practice. From a policy lens, the specific design elements of PBF systems have changed in 

non-trivial ways over the years, but researchers rarely consider the impact of PBF policy design 

on outcomes of interest (Ortagus et al., 2020). This study offers insight into whether workforce 

and equity metrics, both of which have become common features of PBF policies in recent years 

(Rosinger et al., 2022), shape student loan debt. We find no effects of either type of metric on 

student debt, which is notable for workforce metrics in particular as they have been shown to 

induce more students into higher-cost STEM fields (Li, 2020). In this case, a null finding may be 

good news for students.   

 Our most notable finding is that student loan debt may have increased for students from 

higher-income families following the adoption of a PBF system while students from lower-

income families were not consistently affected. Because student loan repayment rates are 

strongly correlated with family incomes (Kelchen & Li, 2017), higher debt burdens may not 

necessarily be an issue for students from more affluent families. Yet the mechanism behind these 

findings deserves additional attention. Research on tuition deregulation policies has found that 

public universities in Texas protected students from lower-income families from the brunt of 

tuition increases through offering additional grant aid (Kim & Stange, 2016). Research focused 

on institutional tuition and financial aid strategies by family income following the adoption of 

PBF would shed light on this question. Another possibility is that PBF increases the number of 

credits taken per semester while not increasing retention or completion rates, advancing non-

completers farther toward a degree. This possibility also deserves future study. 



Although policymakers have expressed concerns pertaining to rising student loan debt, 

few state policies are explicitly designed to reduce student loan debt. Some states have 

introduced sporadic efforts to reduce excess credits or incentivize colleges to be more efficient in 

terms of students’ time to degree (Kramer et al., 2018a) as well as supporting colleges to send 

letters reminding students about their debt burdens (Darolia & Harper, 2018). Even PBF policies 

that focus explicitly on improving student outcomes do not account for student loan debt 

outcomes despite frequent revisions that occur to these policies. PBF policies now tie a larger 

share of state funds to student outcomes and directly incentivize equity-oriented measures, but no 

PBF policy to date has considered student loan debt, focusing instead on incentivizing additional 

credit hours earned, retention rates, graduation rates, and several labor market outcomes 

(Rosinger et al., 2022). However, even explicit metrics focused on debt and repayment may face 

limitations. Prior research has shown that policies designed to reduce debt may be subject to 

unintended consequences, actually increasing student loan debt in the two-year sector 

(Chakrabarti et al., 2020).  

From a practical lens, future research can examine whether students who accrue 

additional student loan debt in PBF-adopting states are in a better position financially in the long 

run than they would have been had they not accumulated additional educational debt. Prior work 

has shown that students, particularly community college students, may benefit from borrowing 

more money to pay for their educational pursuits (e.g., Black et al., 2020), suggesting that 

increases in student loan debt can be a complex issue that requires a nuanced discussion of 

potential benefits and challenges.  

In future work, researchers can continue to explore these complex but important issues at 

the intersection of state policy and post-college student outcomes. As one example, future 



research should examine the trajectories of non-completers and completers attending PBF-

adopting institutions and whether specific types of PBF metrics or policy details have differential 

impacts on those students based on their completion status. This is a critical policy consideration 

as researchers and policymakers continue to explore the conditions under which college students, 

even in the absence of degree completion, either face financial difficulties or end up in a better 

financial position than they would have been if they did not attend college at all. Although 

further research is needed to better understand the labor market effects of PBF adoption on 

students who failed to complete college, College Scorecard data on students’ earnings are not 

available separately for non-completers and completers in the older data and focus solely on 

college graduates in data releases during the late 2010s.  

Another example of further research to be addressed in the future is the extent to which 

post-college outcomes, such as student debt and repayment, vary according to race/ethnicity. 

Unfortunately, current data limitations associated with College Scorecard data do not allow for 

analyses to consider differences by students’ race/ethnicity. Such analyses are critically 

important given government policies that have led to racial disparities in wealth that necessitate 

greater reliance on student loans, which then reinforces the racial wealth gap (Houle & Addo, 

2019). There is also insufficient panel data on student loan repayment rates in the College 

Scorecard to fully support modern event study techniques, but this issue should be resolved over 

time as advances in DiD design in the presence of differential treatment timing and effects 

continues. Finally, the role and influence of the COVID-19 pandemic has yet to be explored as 

researchers continue to explore the ways in which state policies intersect with students’ post-

college outcomes, but future work will be forced to consider the impact of a pandemic on student 

debt and a host of other outcomes.  
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Table 1: Funded PBF status by state and year, 1997-2020. 

  Two-year colleges Four-year universities 

State Any PBF Workforce PBF Equity PBF Any PBF Workforce PBF Equity PBF 

Alabama 2019-20  2019-20    

Arizona    2013-17 2013-17  

Arkansas 

1997, 2008, 

2019-20 2019-20 2019-20 1997, 2008, 2019-20 2019-20 2019-20 

California 2019-20 2019-20 2019-20    

Colorado 

2001-03, 

2016-20 

2001-03, 2016-

20 

2001-03, 2016-

20 2001-03, 2016-20 2016-20 2001-03, 2016-20 

Connecticut 2017-20      

Florida 1997-2020 1997-2020 

1997-99, 2016-

19 1997-99, 2008, 2013-20 1998, 2008, 2013-20 2015-20 

Hawaii 2012-20 2012-20 2012-20 2017-20 2017-20 2017-20 

Illinois 

1999-2001, 

2013-20 1999-2001 

1999-2001, 

2013-20 2013-14 2013-14 2013-14 

Indiana 2010-20 2010, 2013-20 2010-20 2007-20 2013-20 2009-20 

Kansas 2006-20 2013-20 2013-20 2006-20 2006-20 2006-20 

Kentucky 

1997-98, 

2018-20 

1997-98, 2018-

20 

1997-98, 2018-

20 1997-98, 2018-20 1997-98, 2018-20 1997-98, 2018-20 

Louisiana 2017-20 2017-20 2017-20 2017-20 2017-20 2017-20 

Massachusetts 2014-17 2016-17 2014-17 2016-17 (non-UMass) 2016-17 (non-UMass) 

2016-17 (non-

UMass) 

Maine    2014-18 (most) 2014-18 (most) 2014-18 (most) 

Michigan 2013-20   2006-07, 2013-20 2006-07, 2013-20 2015-20 

Minnesota 

2008-09, 

2012-19 2014-19 2012-13, 2016 

2008-09, 2012-17 [all], 

2018-19 [MnSCU] 

2008-09, 2014-17 [all], 

2018-19 [MnSCU] 2008-09, 2014-17 

Missouri 

1997-2001, 

2014-16 

1997-2001, 

2014-16 

1997-2001, 

2014-16 1997-2001, 2014-16 2014-16 1997-2001 

Mississippi    2014 2014 2014 

Montana 2015-20 2015 2015-20 2015-20 2015 2015-20 

North Carolina 1999-2020  1999-2020    

North Dakota 2014-20   2014-20   

New Jersey 2000-02  2000-02 2000-02, 2020  2000-02, 2020 



New Mexico 2013-20 2013-20 2013-20 2013-20 2013-20 2013-20 

Nevada 2015-20 2015-20 2015-20 2015-20 2015-20 2015-20 

New York 

2014-18 

(most) 2014-18 (most) 2014-18 (most)    

Ohio 

1997-99, 

2011-20 2011-20 2011-20 1998-2020 2008-20 1998-2020 

Oklahoma 2002-20  2012-20 2002-20  2012-20 

Oregon    2008-20 2015-20 2012-20 

Pennsylvania    2001-19 (PASSHE) 2001-19 (PASSHE) 2001-19 (PASSHE) 

Rhode Island 2019-20 2019-20  2019-20 2019-20 2019-20 

South Carolina 

1998-2002 

(all), 2014-20 

(SCTCS) 1998-2002 (all), 2014-20 (SCTCS) 1998-2002 1998-2002  

South Dakota    2000-03, 2005-13 2000-03, 2005-13  

Tennessee 1997-2020 1997-2020 2011-20 1997-2020 2011-20 2011-20 

Texas 2014-20 2014-20 2014-20 2009-11 2009-11 2009-11 

Utah 2014-20 2015-20 2014-20 2014-20 2015-20 2014-20 

Virginia 2017-20 2017-20 2017-20    

Vermont 2020   2020 (non-UVM) 2020 (non-UVM)  

Washington 

1998-99, 

2010-20  2010-20 1998-99 1998-99  

Wisconsin 

2015-20 

(WTCS) 

2015-20 

(WTCS) 2015-20 (WTCS) 2019-20 2019-20 2019-20 

Wyoming 2013-20 2013-20     

Source: Authors' review of state policy documents. 

Notes:       
(1) A state was included if the PBF system remained approved between periods in which funding occurred. For example, Florida kept a PBF system on the 

books for community colleges between 2009 and 2013 before resuming funding in 2014. If a state stopped funding a system before 2020 but it remained on 

the books through 2020, the last year of funding was included. 

(2) Arkansas is counted as funded in FY 1997 even though funds passed into law were later withheld. 

 

  



Table 2: Summary statistics of the dataset. 

  Four-year universities Two-year colleges 

  Ever PBF Never PBF Ever PBF Never PBF 

  Mean (SD) Mean (SD) Mean (SD) Mean (SD) 

Any funded PBF 34.6 (47.6) 0 -- 35.2 (47.8) 0 -- 

Percent PBF (if funded) 5.2 (17.0) 0 -- 3.7 (14.2) 0 -- 

Workforce premium 23.0 (42.1) 0 -- 19.7 (39.8) 0 -- 

Any equity premium 25.6 (43.7) 0 -- 26.3 (44.0) 0 -- 

Debt: All 11,161  (3,943) 12,576  (4,475) 5,135  (2,088) 5,406  (2,524) 

Debt: Completers 19,825  (4,719) 19,934  (5,236) 8,906  (4,057) 9,678  (4,350) 

Debt: Non-completers 7,116  (2,096) 7,745  (2,508) 4,583  (1,344) 4,613  (1,351) 

Debt: Pell 12,102  (4,528) 13,471  (4,998) 5,297  (2,346) 5,571  (2,818) 

Debt: Not Pell 10,036  (3,341) 11,629  (4,133) 5,009  (1,831) 5,210  (2,286) 

FTE enrollment 10,954  (10,313) 10,210  (9,398) 4,702  (8,553) 3,459  (6,214) 

Undergrad share of FTE 87.6  (9.5) 88.5  (10.4) 100  -- 100 -- 

Per-FTE instructional spending 8,402  (3,892) 9,511  (5,403) 5,567  (2,831) 6,204  (3,600) 

Share of undergrads part-time 23.3  (15.0) 20.0  (16.3) 58.8  (13.8) 53.1  (18.2) 

In-state tuition 7,246  (2,887) 7,653  (3,519) 3,433  (2,046) 3,881  (2,498) 

Amount of state grant 3,072  (1,755) 3,413  (1,903) 1,677  (870) 1,514  (896) 

Amount of institutional grant 3,989  (2,256) 4,341  (2,674) 1,599  (1,056) 1,620  (1,288) 

Percent receiving state grant 36.4  (21.6) 39.0  (22.6) 32.9  (22.2) 31.4  (27.9) 

Percent receiving institutional grant 40.8  (22.8) 35.8  (22.4) 15.1  (17.2) 16.3  (18.5) 

Per-FTE state appropriations 7,503  (4,008) 9,712  (6,553) 4,766  (3,411) 5,353  (4,966) 

Per-FTE local appropriations 32  (330) 50  (577) 1,978  (3,055) 2,020  (2,898) 

Per-capita state income 44,963  (6,959) 49,709  (8,995) 47,346  (8,122) 43,789  (7,120) 

State unemployment rate 5.5  (1.8) 5.6  (1.9) 5.7  (2.0) 5.6  (1.8) 

State share of adults w/BA 19.0  (4.3) 20.9  (4.7) 19.8  (4.4) 18.8  (4.4) 

State number of young students 580,968  (521,172) 946,390  (934,844) 955,176  (930,819) 422,418  (296,804) 

Share of Black young adults 12.8  (10.5) 16.5  (11.5) 13.4  (9.0) 19.5  (16.5) 



Share of Hispanic young adults 10.0  (11.2) 10.8  (10.8) 13.5  (13.1) 7.0  (8.4) 

Share of Native young adults 1.4  (2.8) 0.7  (1.8) 1.1  (2.4) 0.8  (1.6) 

Number of observations 7,973 5,237 19,703 5,250 

Number of colleges 343 238 844 267 

Sources: Authors' data collection (all PBF policy variables), College Scorecard (debt, repayment, and earnings outcomes), Bureau of Labor 

Statistics and Census (state-level demographic and economic characteristics), Integrated Postsecondary Education Data System (all others) 

Notes:         

(1) All financial values were adjusted into 2020 dollars using the Consumer Price Index.     

(2) Repayment outcomes were only available for cohorts entering repayment between Fiscal Years 2006 and 2014. 

 

 



 

 

Table 3: Effects of a funded PBF policy on student debt outcomes at four-year 

universities. 

  Full sample No 1997 PBF 

Canonical event 

study 

Group of interest TWFE Gardner TWFE Gardner TWFE Gardner 

All students 0.018 -0.006 0.028 0.009 0.067 0.029 

 
(0.021) (0.023) (0.024) (0.026) (0.031) (0.036) 

Completers 0.007 -0.046 0.026 -0.013 0.058 -0.002 

 (0.022) (0.035) (0.029) (0.027) (0.038) (0.037) 

Non-completers 0.039 0.012 0.047 0.036 0.059 0.048 

 (0.020) (0.033) (0.022) (0.023) (0.031) (0.032) 

Pell recipient 0.010 -0.009 0.017 -0.002 0.054 0.020 

 
(0.023) (0.024) (0.026) (0.029) (0.036) (0.040) 

Not Pell recipient 0.017 0.002 0.026 0.011 0.073** 0.031 

 
(0.018) (0.018) (0.021) (0.022) (0.024) (0.030) 

Notes:             

(1) All models include the control variables shown in Table 2, institution and year fixed 

effects, and state-clustered standard errors. Each coefficient is the result of a separate 
regression. 

(2) * signifies p<.01. ** signifies p<.005, and *** signifies p<.001.   

(3) Control variables and PBF information are aligned with a cohort's estimated first year of 

entry into college. 

(4) The "no 1997 PBF" sample excludes colleges that had PBF in 1997, while the canonical 
event study sample also excludes colleges that no longer operated under PBF in 2019. 

 

  



 

 

Table 4: Effects of a funded PBF policy on student debt outcomes at two-year colleges. 

  Full sample No 1997 PBF 

Canonical event 

study 

Group of interest TWFE Gardner TWFE Gardner TWFE Gardner 

All students 0.022 -0.015 0.019 -0.016 0.028 -0.037 

 (0.012) (0.027) (0.013) (0.030) (0.017) (0.037) 

Completers 0.010 -0.025 -0.005 -0.040 0.020 -0.061 

 (0.019) (0.033) (0.020) (0.033) (0.031) (0.048) 

Non-completers 0.026 0.006 0.000 0.015 0.008 0.006 

 (0.011) (0.017) (0.009) (0.011) (0.014) (0.013) 

Pell recipient 0.022 -0.004 0.018 -0.003 0.033 -0.012 

 (0.013) (0.022) (0.014) (0.020) (0.019) (0.027) 

Not Pell recipient 0.012 -0.004 0.006 -0.011 0.016 -0.023 

 (0.011) (0.020) (0.011) (0.022) (0.017) (0.029) 

Notes:             

(1) All models include the control variables shown in Table 2, institution and year fixed 

effects, and state-clustered standard errors. Each coefficient is the result of a separate 

regression. 

(2) * signifies p<.01. ** signifies p<.005, and *** signifies p<.001.   

(3) Control variables and PBF information are aligned with a cohort's estimated first year of 

entry into college. 

(4) The "no 1997 PBF" sample excludes colleges that had PBF in 1997, while the canonical 

event study sample also excludes colleges that no longer operated under PBF in 2019. 

 

  



 

 

Table 5: Effects of PBF dosage (terciles) on student debt outcomes using Gardner two-stage 

models. 

  Four-year universities Two-year colleges 

Group of interest Low Medium High Low Medium High 

All students 0.017 -0.012 -0.021 0.016 -0.038 -0.024 

 (0.023) (0.027) (0.042) (0.014) (0.046) (0.042) 

Completers 0.012 -0.086 -0.064 0.010 -0.062 -0.024 

 (0.019) (0.054) (0.049) (0.027) (0.053) (0.048) 

Non-completers 0.069* -0.021 -0.009 0.028** 0.021 -0.030 

 (0.026) (0.052) (0.032) (0.009) (0.016) (0.039) 

Pell recipient 0.008 -0.008 -0.027 0.018 -0.005 -0.026 

 (0.028) (0.025) (0.047) (0.014) (0.030) (0.041) 

Not Pell recipient 0.018 -0.009 -0.002 0.012 -0.026 0.000 

 (0.019) (0.022) (0.036) (0.015) (0.037) (0.026) 

Notes:             

(1) All models include the control variables shown in Table 2, institution and year fixed 

effects, and state-clustered standard errors. Each coefficient is the result of a separate 

regression. 

(2) * signifies p<.01. ** signifies p<.005, and *** signifies p<.001.  
(3) Control variables and PBF information are aligned with a cohort's estimated first year of 

entry into college. 

(4) The tercile cutoffs were 1.75% and 5.50% for four-year universities and 1.10% and 5.00% 

for two-year colleges. The reference group is no funded PBF policy. 

 

  



 

 

Table 6: Effects of PBF workforce metrics on student debt outcomes using Gardner two-stage 

models. 

  Four-year universities Two-year colleges 

Group of interest 

PBF, no 

workforce 

PBF with 

workforce 

PBF, no 

workforce 

PBF with 

workforce 

All students 0.010 -0.013 -0.045 0.008 

 (0.028) (0.028) (0.037) (0.031) 

Completers -0.050 -0.043 -0.047 -0.008 

 (0.059) (0.032) (0.044) (0.042) 

Non-completers 0.022 0.008 0.007 0.005 

 (0.063) (0.021) (0.010) (0.027) 

Pell recipient 0.008 -0.018 -0.018 0.005 

 (0.028) (0.031) (0.021) (0.031) 

Not Pell recipient 0.019 -0.006 -0.034 0.017 

 (0.020) (0.023) (0.027) (0.022) 

Notes:         

(1) All models include the control variables shown in Table 2, institution and year fixed 

effects, and state-clustered standard errors. Each coefficient is the result of a separate 

regression. 

(2) * signifies p<.01. ** signifies p<.005, and *** signifies p<.001. 

(3) Control variables and PBF information are aligned with a cohort's estimated first year of 

entry into college. 

(4) The reference group is no funded PBF policy.  
 

  



 

 

Table 7: Effects of PBF equity metrics on student debt outcomes using Gardner two-stage 

models. 

  Four-year universities Two-year colleges 

Group of interest 

PBF, no 

equity PBF with equity 

PBF, no 

equity PBF with equity 

All students -0.020 0.006 -0.004 -0.019 

 (0.027) (0.027) (0.029) (0.032) 

Completers -0.074 -0.034 0.019 -0.043 

 (0.067) (0.030) (0.0033) (0.037) 

Non-completers -0.025 0.027 -0.010 0.009 

 (0.056) (0.027) (0.026) (0.015) 

Pell recipient -0.018 -0.005 0.000 -0.006 

 (0.024) (0.030) (0.027) (0.023) 

Not Pell recipient -0.008 0.006 0.010 -0.009 

 (0.020) (0.023) (0.020) (0.024) 

Notes:         

(1) All models include the control variables shown in Table 2, institution and year fixed 

effects, and state-clustered standard errors. Each coefficient is the result of a separate 

regression. 

(2) * signifies p<.01. ** signifies p<.005, and *** signifies p<.001. 

(3) Control variables and PBF information are aligned with a cohort's estimated first year of 

entry into college. 

(4) The reference group is no funded PBF policy.  
 

  



 

 

 



 

 

 

  



 

 

Appendix 1: Event studies examining debt cohort sizes as the outcome. 

 

 



 

 

 

 

 

 

 

 

  



 

 

Appendix 3: Effects of PBF dosage (percent) on student debt outcomes using TWFE 

models. 

  PBF as share of state funding PBF as share of total revenue 

Group of 
interest 

Four-year 
universities 

Two-year 
colleges 

Four-year 
universities 

Two-year 
colleges 

All students -0.0004 -0.0011 -0.0010 -0.0034 

 (0.0006) (0.0009) (0.0022) (0.0029) 

Completers -0.0018 -0.0017 -0.0066 -0.0054 

 (0.0010) (0.0008) (0.0039) (0.0024) 

Non-

completers -0.0006 -0.0005 -0.0025 -0.0017 

 (0.0009) (0.0009) (0.0033) (0.0028) 

Pell recipient -0.0004 -0.0010 -0.0007 -0.0030 

 (0.0007) (0.0010) (0.0024) (0.0030) 

Not Pell 

recipient -0.0001 -0.0009 0.0003 -0.0028 

 (0.0004) (0.0004) (0.0015) (0.0011) 

Notes:         
(1) All models include the control variables shown in Table 2, state and year fixed effects, and 

state-clustered standard errors. Each coefficient is the result of a separate regression. 

(2) * signifies p<.01. ** signifies p<.005, and *** signifies p<.001.  
(3) Control variables and PBF information are aligned with a cohort's estimated first year of 

entry into college. 

 

  



 

 

Appendix 4: Event study results with no control variables. 

 

 
 

 

 

 



 

 

Appendix 5: Event study results, only excluding 1997 adoptions. 

 

 


