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ABSTRACT
ESSAYS ON HIGHER EDUCATION FINANCE AND PERFORMANCE

BY
KYELA H. GADI
JANUARY 2025
Committee Chair: Dr. K. Jurée Capers
Major Department: Public Management and Policy

Amid rapidly changing U.S. demographics, enhancing equitable educational
opportunities through state finance policies for higher education is critical for the nation’s
economic and workforce development. However, implementing state finance policies as “one
size fits all” approaches in a stratified higher education context without considering differences
across student groups, and institution types may create disparate impacts that impede educational
opportunities. This three-essay dissertation conducts an early finance equity audit that examines
the heterogenous effects of three contemporary state finance policies on three critical educational
inputs — student enrollment, institutional spending, and instructional faculty composition — that
matter to student success in public higher education institutions in the two-year and four-year
sectors. Using quasi-experimental methods, the study evaluates the differential and dynamic
effects of universal free college programs, performance-based funding, and tuition freezes on
educational inputs in public institutions, with a focus on institutions serving disproportionate
populations of minoritized student groups. Collectively, the study generates and contributes
robust evidence that may help states in employing equity-enhancing finance strategies to boost

educational opportunities more effectively and equitably.
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Chapter 1. Introduction
1.1. Introduction

A sea wave of state finance policies is restructuring the funding and educational
opportunities in U.S. public higher education. Structural shifts in state higher education finance
policies are increasingly prioritizing investments that help students earn college credentials and
secure jobs for economic growth (Harnisch et al., 2024). Accordingly, states employ a broad mix
of finance and policy interventions, including free college programs for students, performance-
based funding for public institutions, and tuition price controls for public institutions, to boost
educational opportunities, often implementing these state interventions as “one size fits all”
structural changes. However, “our higher education system, like the larger society, is growing
more and more unequal” (Century Foundation, 2013, p.12). The policy problem with
implementing state finance policies as “one size fits all” approaches in an already stratified
higher education context signals the likelihood of driving disparate impacts that exacerbate
entrenched disparities in educational opportunities.

Disparities in college financing across student groups and unequal funding across higher
education institutions persist. Many economically and racially minoritized students attend the
poorest colleges (Hillman, 2020; Kelchen et al., 2023; Cheslock & Shamekhi, 2020). The poorest
colleges spend the least on educational and related expenses critical for student success (Hillman,
2020; Cheslock & Shamekhi, 2020). Many students attend college and accrue debts but without
earning a credential (Harnisch et al., 2024). A growing concern is that structural shifts in state
finance policies that do not account for the heterogeneous nature of financial needs of students
by class and race and ethnicity as well as the unequal institutional resources across institution

types may alter educational inputs in higher education in ways that exacerbate inequities for the



public, given that who attends college and which college they attend matter to educational
attainment and economic growth (Hillman, 2020; Kelchen et al., 2023; Cheslock & Shamekhi,
2020). Consequently, “one size fits all” structural changes in state finance policies could create
disparate impacts on critical educational inputs, such as student enrollment, institutional
spending, and instructional faculty composition, in important ways that matter to advancing
educational opportunities more equitably.

The purpose of this dissertation is to understand whether and how the implementation of
contemporary state finance policies in a stratified higher education context drives heterogenous
changes in educational inputs across public higher education institutions. Specifically, the study
evaluates the 1) enrollment effects of a universal free college program for traditional and
minoritized student groups in community colleges, 2) dynamic changes in educational and
related spending in public four-year institutions subject to performance-based funding (PBF),
and 3) dynamic changes in the composition of instructional faculty in public four-year
institutions subject to tuition freezes. The dissertation places particular focus on
underrepresented students from low-income backgrounds and students of color, and institutions
serving minoritized student populations. Structural changes in state finance policies could
distribute resources to students in ways that do not equitably help students with the most
financial needs to attend and complete college. Additionally, shifts in state finance policies may
restructure educational resources in public institutions in ways that widen persistent disparities in
educational inputs critical for improving student success. Unequal educational inputs may be
particularly concerning for historically underfunded institutions serving disproportionate shares

of minoritized students and for closing gaps in educational attainment for economic prosperity.



Employing an equity lens, | argue that inequities in educational inputs in higher education
persist when state finance policies are designed and implemented broadly without accounting for
or addressing differences in the needs of diverse student groups, and the capacities of diverse
institution types more adequately (Flores, 2022; Hillman et al., 2024). Because financial
resources for college varies across student groups (Perna, 2006), state finance policies that do not
consider differences in college financing capabilities between students from less and more
privileged backgrounds may not improve educational opportunities equitably (Nguyen, 2020;
House & Dell, 2020). Likewise, disparities in institutional resources exist across public colleges
and universities (Hillman, 2020; Kelchen et al., 2023; Cheslock & Shamekhi, 2020). Minority-
serving institutions (MSIs) typically receive less state financial support than their non-MSi
counterparts (Kelchen et al., 2023; Ortagus et al., 2022). Similarly, non-doctoral institutions
(comprehensive universities) providing college and career pathways for many underserved
student groups remain underfunded compared to well-resourced doctoral research institutions
(Hillman, 2020). Without accounting for and mitigating entrenched funding and resource gaps
across institution types, state finance policies may do little to help institutions improve
educational attainment. Instead of the “one size fits all” funding approaches, states may employ
equity-enhancing finance strategies that account for heterogeneity in higher education to more
equitably improve educational opportunities for economic growth (Flores, 2022; Hillman et al.,
2024), especially given the rapidly changing U.S. demographics and the need to educate the
expanding minority population for a secured workforce for the nation (Frey, 2018; Boland et al.,
2021).

As an initial step in advancing equity-enhancing strategies in higher education finance,

many scholars propose conducting funding equity audits (Hillman, 2020; Cummings et al., 2021;



Laderman, 2022). Finance equity audits could help states evaluate how state finance policies
affect the distribution of educational inputs in a stratified and unequal higher education context.
Finance equity audits entail generating evidence to help states understand the patterns of
disparities in higher education. Finance equity audits may involve examining how enrollment
patterns vary across student groups and institution types, how financial resources vary across
institution types, how spending patterns varies across institution types, and how much
institutions spend per student (Hillman, 2020). Understanding these patterns of inequities in a
diverse and stratified higher education context may help policymakers inform policy solutions
that center equity to address structural and funding gaps that impede educational opportunities
for many Americans.
1.2. Main Findings and Structure of Study

This three-essay dissertation responds to the need for evidence to advance equity-
enhancing strategies in higher education finance by conducting an early finance equity audit. The
study employs quasi-experimental designs to evaluate the differential and dynamic impacts of
three contemporary state finance policies on three critical educational inputs — student
enrollment, institutional spending, and instructional faculty — in public institutions as illustrated
in Figure 1.1. The first essay in Chapter 2 examines the enrollment effects of implementing
universal free tuition scholarships to students in community colleges in Tennessee. The growing
popularity of free college programs promises increased access to college yet poses the question,
“access for whom?” Using difference-in-differences methods, institution-level data from the
Integrated Postsecondary Education Data System, and comprehensive state-level data on PBF,
the essay examines whether Tennessee’s free tuition scholarships improve enrollment for

traditional students (full-time students and White students), and minority students (low-income



students, Black students and Hispanic students). I address this question through the college

choice model (Perna, 2006), which describes how the broader policy context influences

enrollment processes and outcomes. I find suggestive evidence that offering universal free tuition

scholarships to students in the context of PBF may be complementary and boost college

enrollment for traditional students, and less complementary and limit minority enrollment. The

study provides a more nuanced understanding of the relationship between free college programs

and disparities in enrollment effects for traditional and minority students.
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Figure 1.1. Study Framework: Finance Equity Audit of State Higher Education Finance Policies



Next, because states are increasingly funding public higher education institutions based
on their performance in recent decades, the second essay in Chapter 3 examines the dynamic
shifts in educational and related spending in public four-year institutions funded based on PBF
formulas, and by MSI status of institutions. The essay employs event study difference-in-
differences methods and uses institution-level data from IPEDS and a comprehensive state-level
PBF dataset. Leveraging insights from the principal-agent model (Jensen & Meckling, 1976),
this second essay finds suggestive evidence of dynamic increases in spending on instruction over
five years after public four-year institutions are funded based on PBF. However, PBF funding
did not appear to improve instructional spending in MSIs and non-MSIs over time. Instead,
public four-year institutions and non-MSIs experienced delayed increases in administrative
spending that is less relevant for improving student success. The study concludes that the
differential and dynamic changes in educational and related spending in public institutions
provide critical insights as to why PBF policies continue to drive marginal improvements in
student outcomes, particularly among underfunded MSIs and their underserved students (Ortagus
et al., 2020; Li, 2022).

Lastly, the restrictive tuition control policies that states implement to make college
affordable could threaten critical institutional revenues for public colleges and universities. In
response to financial uncertainty, public institutions may employ austerity measures, such as
consuming lower levels of instructional resources for cost-saving purposes to balance their
budgets. Such managerial responses may ultimately impact student outcomes, especially at less-
resourced, non-doctoral institutions whose primary mission involves providing undergraduate
instruction. In the third and final essay in Chapter 4, | examine the dynamic changes in the

composition of instructional faculty in public doctoral research institutions, and public non-



doctoral institutions subject to tuition freezes. This third essay employs event study difference-
in-differences methods and uses institution level data from IPEDS and a comprehensive state
level tuition and fee control dataset. Leveraging Levine’s cutback management theory (1978;
1979), the study finds suggestive evidence of short-term cuts in tenure-track instructors, and
delayed cuts in part-time instructors in public doctoral research institutions following exposure to
tuition freezes. Dynamic shifts in the composition of instructional faculty in public non-doctoral
institutions were rather limited. The findings suggest that the dynamic changes in the
composition of instructional faculty in public four-year institutions matter to the success of the
students that these institutions serve.
1.3. Contributions of the Study
Collectively, this three-essay dissertation employs quasi-experimental methods to provide

robust evidence and causal explanation of the heterogenous effects of state finance policies on
educational inputs in public institutions in the two-year and four-year sectors. By examining
disparate impacts of state finance policies on minoritized student groups and institutions serving
disproportionate shares of minoritized student groups, the evidence may contribute information
relevant for the proposed funding equity audits in higher education and help states articulate and
advance equity-enhancing strategies to reduce equity gaps in educational attainment. The
empirical evidence also contributes to the literature on higher education finance and
performance.

Second, the essays draw on theoretical insights from public management and higher
education to explain how several mechanisms at the individual and institution levels drive
differential and dynamic effects of state finance policies on educational inputs. Guided by the

college choice model in the first essay, | demonstrate how providing financial subsidies



universally to all students without accounting for differences in financial needs may not improve
enrollment outcomes for minoritized students in community colleges, especially when conditions
for accessing the subsidies by students involve navigating several administrative hurdles such as
completing the FAFSA and completing specified hours of community service. Next, building on
insights from the principal-agent model in essay two and the cutback management theory in
essay three, I describe how public institutions experiencing structural changes in state finance
policies alter their educational inputs, noting that the limited responses to state financial policies
by under-resourced public institutions serving economically and racially minoritized students
may be due to their constrained and limited institutional (and financial) capacities, which have
implications for improving student outcomes.

Third, this study’s evidence from the higher education context provides theoretical
contribution to the principal-agent model, suggesting that when states (as principals) tie
incentives to outcomes rather than institutional practices, it may lead to gaming behavior on the
part of the institutions (the agents) that are not really about the outcomes but more to gain the
rewards. The evidence also contributes theoretically to cutback management, noting that in times
of financial uncertainty, institutions may not make strategic decisions on what cuts to make to
alter the composition of instructional faculty but rather focus on easy cuts that may involve
hiring freezes and cutting contingent faculty.

Fourth, the dissertation encompasses state-specific and national analyses of state finance
policy effects. By combining within and between state analyses of contemporary policies, this
dissertation accounts for the diverse and stratified nature of U.S. public higher education in
providing a wide range of evidence of the heterogenous effects of state finance policies for

different student populations, and public institution types. I conclude the dissertation in Chapter



5 by providing recommendations for policy and research about how to address the disparate
impacts of state finance policies on educational inputs in higher education by prioritizing equity-

enhancing strategies in higher education finance policies.



Chapter II. Free to Attend Plus Extra Revenue to Earn? College Enrollment at the Nexus
of Multiple Incentives in Tennessee’s Community Colleges
2.1. Introduction

Closing postsecondary attainment gaps remains a central theme in debates at the local,
state, and federal levels as more than a third of high school graduates delay enrolling in college
(NCES, 2023a). Between 2010 and 2018, the overall college enrollment rate fell from 41% to
38% (NCES, 2023b). Declining college enrollment patterns and the shifting costs of college to
students and their families motivate the emergence of free college programs also known as
“promise programs.” Free college programs offer financial awards to students residing in
specific cities, counties, school districts, or states, to subsidize the costs of attending college
(Perna & Smith, 2020a; Millet et al., 2020). Promise programs may be state-sponsored, or non-
state-sponsored by communities and other private donors (Perna & Leigh, 2018).

Several studies find promising evidence that state-sponsored free college programs
improve enrollment (Gurantz, 2020; Nguyen, 2020; House & Dell, 2020; Bell, 2021), and reduce
student loans (Odle et al., 2021) in community colleges. Others find that these programs spur
unintended tuition hikes (Bell, 2021; Odle et al., 2021), and influence students to substitute
enrolling in four-year institutions for tuition-free community colleges (Gurantz, 2020; Bell,
2021), thereby distributing state resources to students who may otherwise not need financial
assistance to go to college. This prior evidence provides important insights on desirable and less
desirable impacts of state-sponsored free college programs. However, although promise
programs often constitute components of broader statewide systemic policy initiatives in higher
education, the emerging evidence mainly focuses on isolating effects of non-systemic

implementation of promise programs. As such, understanding how implementing promise
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programs as part of systemic policy approaches alongside other statewide policy interventions
impact access to college, especially for underserved student groups, remains limited (Perna et al.,
2021; Perna & Smith, 2020a).

This study contributes to the promise program literature by examining the enrollment
effects of implementing the Tennessee Promise program within a statewide systemic approach —
“Drive to 55” — to improve postsecondary attainment (Tennessee Higher Education Commission
[THEC], n.d.; Meehan & Kent, 2020). Tennessee’s ambitious “Drive to 55 is a state policy
initiative to ensure that 55% of Tennesseans obtain a college degree or certificate by 2025. As
part of the “Drive to 55,” Tennessee Promise offers universal tuition-free scholarships to students
attending in-state community colleges while the state’s outcome-based funding model — the
Complete College Tennessee Act 2010 (CCTA) — structures direct appropriations from the state
to Tennessee’s public colleges and universities based on institutional performance and student
outcomes. CCTA also provides equity bonuses to public institutions for serving underserved
student groups.

The broader statewide policy context influences whether and where students enroll in
college (Perna, 2006; Cummings et al., 2021; Perna & Titus, 2004). However, implementing
multiple policy incentives for students and institutions concurrently may be complementary and
boost college access or be counterproductive and limit access (Stone, 2012; Moynihan, 2009),
especially for underserved student groups. The research in this chapter asks:

e To what extent does implementing Tennessee’s statewide tuition-free incentives to
students impact enrollment outcomes in community colleges receiving performance and

equity incentives?
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e Do enrollment effects of Tennessee’s statewide tuition-free incentives to students in
community colleges receiving performance and equity incentives vary by student groups?
2.2. Overview of State-Sponsored Free College Programs

Providing tuition assistance to students is a common feature of promise programs that are
state-sponsored and non-state-sponsored. However, variations exist in the type of content, nature
of coverage, and context of implementation of promise programs (Perna et al., 2021; Perna &
Leigh, 2018). This overview focuses on discussing state-sponsored promise programs. First,
students who benefit from state-sponsored promise programs typically graduate from in-state
high schools or meet other residency requirements. Students may be eligible for free tuition
scholarships based on financial need as in New York Excelsior Scholarship, and academic merit
as in Oregon Promise. Eligibility for other state-sponsored promise programs like Tennessee
Promise may be universal, excluding any need-based or merit-based requirements to access free
tuition scholarships. Scholars contend that universal promise programs may subsidize college for
students from middle-income families who may be ineligible for other forms of financial aid
while diverting funds away from students with more financial need (Nguyen, 2020; Gurantz,
2020; Bell, 2021).

Second, free college scholarships may be structured as first-dollar awards, last-dollar
awards, or a mix of both. First-dollar awards, as in the California College Promise Grant, provide
tuition assistance regardless of other financial aid that students receive from Federal Pell Grants,
State Grant Aid, or other sources. In contrast, last-dollar awards, like the Arizona Promise
Program, provide tuition assistance to any remaining tuition balance after all other financial aid
receipts have been applied. Meanwhile, Oregon Promise employs a mix of last-dollar and first-

dollar awards. While last-dollar awards are more cost effective for state-sponsored programs,
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scholars argue that last-dollar awards channel less dollars to low-income students in community
colleges as the average Pell grant for two-year institutions tends to fully cover tuition costs at
such institutions (Nguyen, 2020). Whether structured as first-dollar, or last-dollar scholarships,
the impacts of promise programs on enrollment in community colleges do not differ by how
funds are distributed (Li & Gandara, 2020). In addition to offering tuition assistance, state-
sponsored promise programs may provide non-tuition subsidies and other wraparound activities.
For instance, Massachusetts’ Washington Center Program Tuition Waiver adds scholarships for
accommodation and internship placements on top of its last-dollar awards (College Promise
Campaign, n.d.).

Third, the set of in-state institutions where students may use their free tuition scholarships
may be expansive or restrictive. Expansive programs typically include a broad range of public
institutions, private institutions, four-year universities, and community colleges or restrictive. For
instance, recipients of Future Ready Iowa may enroll in public and private colleges. Meanwhile,
the Maryland Community College Promise Scholarship is restricted to students enrolling in
community colleges, and the Arizona Promise Program limits enrollment to public universities.
Restricted use may influence students to substitute attending eligible community colleges for free
in place of paying to enroll in ineligible four-year institutions that may lead to better student
success and labor market outcomes (Gurantz, 2020; House & Dell, 2020).

As introduced earlier, state-sponsored promise programs may be designed as specific
programs to boost access and affordability, or as programs within broader state policy efforts to
drive systemic changes in higher education. Often, evaluative studies tend to examine and
explain effects of promise programs in isolation from broader systemic approaches, even when

state-sponsored promise programs are components of boarder policy efforts as in Tennessee
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Promise in Tennessee’s “Drive to 55.” Examining how state-sponsored free college programs
function within broader policy contexts may expand understanding of mechanisms that influence
college enrollment processes and outcomes and may also provide information to guide in
improving equity in state higher education funding.

2.3. Impacts of State-Sponsored Promise Programs in Community Colleges

Concerns about financial barriers that exacerbate gaps in postsecondary access and
attainment and the future of work are spurring and shaping statewide financial investments in
higher education to make college more affordable. Recognizing that the rising costs of
postsecondary education pose financial barriers to college (Iriti, Page & Bickel, 2018; Perna,
2006), states implement multiple funding policy innovations concurrently to promote college
access and student success, especially targeting underserved student groups. Despite efforts by
states to boost college access and outcomes through multiple incentives and programming,
previous research on policy effects of state-sponsored, statewide promise programs often does so
in isolation, finding mixed effects.

Evaluative evidence on impact of Tennessee Promise, New York Excelsior Scholarship,
and Oregon Promise finds positive, null, spillover, and substitution effects. Full-time and in-state
students’ enrollment in community colleges improved (House & Dell, 2020; Nguyen, 2019,
2020; Bell, 2021; Gurantz, 2020). Impact on enrollment of Black and Hispanic students in
community colleges was mixed, sometimes positive and other times null (House & Dell, 2020;
Nguyen, 2019; Bell, 2021). Others find association between Tennessee Promise and decreased
borrowing of student loans (Odle et al., 2021), although Black students appeared to slightly
increase borrowing while Hispanic students decreased borrowing less consistently. Evidence also

shows less desirable evidence of state-sponsored, statewide promise programs relating to

14



increased tuition prices in community colleges (Bell, 2021), and decreased enrollment in four-
year public institutions (Bell, 2021; Gurantz, 2020). While these studies show promising and not-
so-promising effects of state-sponsored promise programs, these programs are often
implemented alongside other higher education funding policies, but we understand little about
how other broader state policies matter to the impacts of free college programs (Perna et al.,
2021; Perna & Smith, 2020a).

The broader policy context may also influence enrollment outcomes through direct
appropriations (Perna & Titus, 2004; Cummings et al., 2021). PBF policies with equity
premiums that reward colleges for student success and for serving underserved student groups
may serve as additional mechanisms influencing college enroliment outcomes. Direct
appropriations from state funding provide critical institutional resources for community colleges.
In 2018, nearly 38% of revenue for public community colleges accrued from state funding,
declining from about 45% state support in 2001 (Rosinger et al., 2022a). Given the significance
of state funding to institutional resources of colleges, community colleges will respond to
financial incentives embedded in PBF models in instrumental and strategic ways to maximize
state funding, with implications for enrollment outcomes. For instance, scholars find that states
that offer equity premiums in funding public colleges and universities based on PBF marginally
improved minority enroliment in public four-year colleges (Kelchen, 2019), boost enrollment of
low-income students and yield no enrollment gains for Black and Hispanic students (Li &
Ortagus, 2020). Exploring the implications of implementing free college programs in
conjunction with state funding policies to colleges may provide nuanced understanding to

enhance higher education funding and performance.
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2.4. Policy Context: Complete College Tennessee Act of 2010 and Tennessee Promise

Although Tennessee has been funding its public colleges based on performance since
1979, the state revised its outcome-based funding model, commonly known as performance-
based funding (PBF), in 2011 as enacted by the Complete College Tennessee Act 2010 (CCTA)
(L1 & Ortagus, 2019; Meehan & Kent, 2020). Tennessee’s PBF for higher education ties 85% of
base funding from state appropriations to institutional performance, directing state funding to
public colleges and universities based on outcomes rather than enrollment as done historically.
To maximize state funding under CCTA, public colleges and universities in Tennessee must
improve outcomes associated with persistence and completion that include measures of students
earning 12 credit hours in year one, 24 in year two, and 36 in year three in community colleges
(THEC, 2020).

Funding public institutions based on performance has been criticized for creating
perverse incentives for institutions to prioritize students who are likely to succeed in college at
the detriment of underserved student groups, sometimes called “creaming.” When present in
performance management systems, perverse incentives can influence strategic behaviors in
agents such as creaming that leads colleges to prioritize outreach and recruitment efforts
targeting students that allow colleges maximize revenues from tuition and state appropriations.
In doing so, the policy context influences enrollment outcomes, and such strategic behaviors can
undermine intended program goals (Moynihan, 2009; Courty et al., 2011).

To motivate colleges to recruit and serve underserved students, many states offer equity
premiums in their PBF models (Snyder, Boelscher & Zaragoza, 2020; Li, 2018). Within
Tennessee’s PBF formula, public institutions receive equity premiums for completion gains by

adult, low-income, and academically underprepared students (THEC, n.d.). Community colleges
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earn 80% equity premiums for students belonging to one of the target groups, 100% for students
belonging to two of the groups, and 120% for students belonging to all three groups. Previously,
Tennessee’s equity premium was set at 40% for PELL-eligible and adult students (Ness et al.,
2015). These equity-oriented premiums are also offered to incentivize public colleges and
universities to support underserved students persist and succeed in college. However, scholars
point out that enrollment gains of equity bonuses vary among underserved student groups
(Kelchen, 2019; Li & Ortagus, 2019). Moreover, these equity bonuses do not directly target
students of color that face significant financial barriers to college and who remain
underrepresented in college, despite the nation’s growing minority population (Boland et al.,
2021).

Additionally, Tennessee is targeting and offering free-tuition incentives to students to
boost enrollment outcomes, launched as Tennessee Promise in 2015. Tennessee Promise seeks to
contribute to the state’s “Drive to 55” — an ambitious state goal of ensuring 55% of its residents
obtain a college degree or certificate by 2025 (Meehan & Kent, 2020). Legislated as the
Tennessee Promise Scholarship Act of 2014, Tennessee Promise is the nation’s first statewide
and universal free tuition program for community colleges (Meehan & Kent, 2020). The program
provides a last-dollar scholarship that covers the cost of tuition and fees for recent high school
graduates and GED holders (prior to their 19" birthday) transitioning to the state’s public
community colleges. Scholarship recipients must attend college full-time immediately after high
school completion. As a last-dollar scholarship, funds from the Tennessee Promise are applied to
a scholarship recipient’s remaining balance of tuition and fees after other financial aid awards

received by the student have been applied, such as the Pell grant. However, students attending
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community colleges may have other family and employment obligations that limit their full-time
enrollment (McKinney et al., 2022), which might impact scholarship uptake by students.

Unlike other promise programs, Tennessee Promise is neither need-based nor merit-
based, but universal to recent high school graduates. To receive the scholarship, students must
apply for a scholarship, complete the FAFSA, attend a mandatory meeting with an assigned
mentor, apply to an eligible institution, and complete eight hours of community service. Nearly
all high school graduates in Tennessee apply for the Tennessee Promise scholarships. For
instance, in 2017 — 2018, 61,881 students graduated from public high schools in Tennessee
(Tennessee Department of Education [TDOE], 2018) and 62,401 students applied for the 2018 —
2019 Tennessee Promise scholarships (THEC, 2023). However, less than a third of the initial
applicants to the Tennessee Promise program tend to enroll in community colleges as Tennessee
Promise recipients. For example, of the total 62,401 Tennessee Promise applicants in 2018 -
2019, 55,071 completed the FAFSA, 27,596 completed the required community service, 18,284
became eligible for the scholarships, and 16,734 were recipients of the Tennessee Promise
scholarships who enrolled in community colleges (THEC, 2023).

Of the enrolled Tennessee Promise recipients between 2015 and 2019, more than three-
quarters were White students, with about 14% and 5% Black and Hispanic students respectively
(THEC, 2023), mirroring the racial composition of students in Tennessee’s community colleges
prior to the promise program. For instance, between 2012 to 2014, 75% of community college
students were White students, 17% were Black students, and 4% were Hispanic students (House
& Dell, 2020). The disparities in FAFSA completion might limit uptake of Tennessee Promise
by marginally motivated students. Underrepresented students are less likely to complete FAFSA

due to their limited understanding of the financial aid process (Bahr et al., 2018; Kantrowitz,
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2015). Black and Hispanic students also tend to be late completers of FAFSA and may miss out
on financial aid (Castleman & Page, 2015). Further, it appears concerning that about half of the
Tennessee Promise applicants who actually file the FAFSA do not fulfill the community service
requirement and the available observable data do not immediately explain the reason for this
trend. While targeting financial incentives to students and colleges hold implications for
Tennessee’s ambitious “Drive to 557, the effects of these incentives might vary across student
groups.
2.5. Conceptualizing Statewide Financial Incentives and College Enrollment

This study draws conceptual perspectives from Perna’s (2006) model on college choice to
discuss college enroliment effects of implementing a state-sponsored promise program in the
context of performance-based funding for community colleges in Tennessee. Perna’s framework
integrates economic and sociological factors that influence college choice, noting that college-
going decisions and outcomes are multi-layered. At the innermost layer, the background
characteristics of students shape how students weigh the costs and benefits of enrolling in college
in deciding whether to enroll in college. Moving outward, the second layer recognizes the role of
resources available to high schools and communities to support students prepare for college,
including providing information on financial aid. The third layer of the college choice model
characterizes how higher education institutions impact college enrollment processes and
outcomes through their recruitment strategies, mission, location, and competition for students
and resources. The fourth and outermost layer of the college choice model is the broader policy
context that influences decisions and responses at the student level, high school and community

context, and higher education context to shape college enrollment processes and outcomes.
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This study leverages the broader policy context in Tennessee as entry point for
understanding the enrollment effects of offering universal Tennessee Promise to students in
community colleges receiving performance and equity incentives from the state for different
student populations. Several studies demonstrate that state policies on higher education that
channel financial aid directly to students and provide financial support to colleges and
universities through direct appropriations influence whether and where students go to college
(Cummings et al., 2021; Perna & Titus, 2004).

For many students, college-going decisions are contingent on the costs of attendance.
Unlike in the 1980s, the costs of college have shifted significantly to students and their families
(Rosinger et al., 2022b; State Higher Education Executive Officers Association, 2021), leaving
many students to borrow and incur student loan debts to obtain college education. However,
how students borrow money to attend college differs by student groups. First, while low-income
students and Black students top the chart of borrowers, surprisingly, Hispanic students borrow
less than White students for college (Hillman, 2015). Second, more Blacks and Hispanic students
reported zero expected family contribution toward their college education than Whites (United
States Department of Education, 2016). The perceived financial burden associated with
postsecondary education and the weight of student loan debts may discourage college enrollment
decisions, especially for underserved student groups with limited access to non-debt financial
resources for college (Hillman, 2015), although the relationship between student loan debts and
college choice is inconclusive.

Statewide, universal tuition-free programs can signal that college is within reach to the
universe of prospective college students, especially underserved students who may be sensitive

to sticker prices (Li & Gandara, 2020). For students concerned about student loan debts, tuition-
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free programs may aid in minimizing any extra borrowing for college outside of family
contribution. For instance, Tennessee Promise reduced student loans by about 32% for students
in community colleges (Odle et al., 2021). The increased access to state-funded financial
resources to pay for college and attend college debt-free will lower the costs of college to
students. Since the costs of attendance is a key determinant of college choice (Perna, 2006),
offering tuition-free scholarships may incentivize favorable college-going decisions among
students. These decisions will improve enroliment outcomes in community colleges eligible for
the Tennessee Promise scholarships. This leads me to hypothesize that:

H1a: Statewide tuition-free scholarships for students in Tennessee will increase full-time

student enrollment in community colleges.

H1b: Statewide tuition-free scholarships for students in Tennessee will increase low-income

student enrollment in community colleges.

Hlc: Statewide tuition-free scholarships for students in Tennessee will increase Black and

Hispanic student enrollment in community colleges.

Offering free tuition scholarships to students and performance incentives to colleges
concurrently may also influence institutional behavior of community colleges that impact
enrollment. First, for every semester a motivated student enrolls in college full-time, community
colleges generate tuition revenue from the free tuition scholarships, and as students persist and
complete college, colleges also obtain performance rewards from the state through direct
appropriations based on PBF. As such, community colleges may be incentivized to recruit
students considered to be motivated and “most financially profitable” such as young, and White
students (Li & Ortagus, 2019) to maximize tuition revenue from the scholarships and revenue

from state appropriations. Evidence shows that under PBF, community colleges serving fewer
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shares of students of color gained more revenue from state appropriations (Ortagus et al., 2022).
Second, community colleges may also target underserved student groups in their recruitment
efforts to maximize equity incentives the state offers for serving underrepresented groups. When
equity bonuses were included in PBF, revenue from state appropriations increased for
community colleges serving larger shares of students of color (Ortagus et al., 2022). This leads
me to hypothesize that:

H2a: Performance incentives for community colleges in Tennessee will increase full-time

student enrollment in community colleges in Tennessee.

H2b: Performance incentives for community colleges in Tennessee will increase enrollment

of White students in community colleges in Tennessee.

H2c: Equity bonuses for community colleges in Tennessee will increase enrollment of low-

income students in community colleges.

H2d: Equity bonuses for community colleges in Tennessee will increase enrollment of Black

and Hispanic students in community colleges.

However, offering free tuition scholarships to students and performance incentives to
colleges concurrently may also create perverse incentives for community colleges that may be
counterproductive for enrollment outcomes. Emerging evidence finds undesirable tuition hikes in
Tennessee’s community since the launch of the universal free college scholarship program (Bell,
2021; Odle et al., 2021), and that PBF increased tuition costs in community colleges (Hu &
Villareal, 2018). The downside of this unintended institutional behavior from colleges is the
potential of creating a negative signal of college being “expensive” to college bound students,
which may discourage price sensitive and underserved student groups from enrolling in college.

This negative signal may be especially salient for underserved student groups lacking sufficient
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information on financial aid and who might be weary of student debt. Furthermore, the negative
signal of hiked tuition may also weigh more in whether students at the margins decide to enroll
in college than the positive signal of free college due to the human psychological tendency of
placing more importance on negative information than positive information of similar magnitude
(James et al., 2020; Moynihan, 2021).
2.6. Data and Methods
2.6.1. Analytic Sample

This study leverages data primarily from two sources to examine the enrollment effects of
implementing a statewide, universal free tuition program in the context of performance-based
funding in Tennessee’s community colleges. First, I obtain information on enrollment outcomes
and institutional characteristics from the Integrated Postsecondary Education Data System
(IPEDS), which is administered annually by the U.S. Department of Education. I collect
enrollment outcomes for five student subgroups, including full-time enrollment (the total number
of full-time fall students, logged), low-income students (the number of Pell Grant recipients,
logged)!, Black students (the number of full-time fall Black or African American students,
logged), Hispanic students (the number of full-time fall Hispanic or Latino students, logged), and
White students (the number of full-time fall White students, logged). Second, I leverage a
comprehensive state-level PBF dataset from the Informed States (Ortagus, Rosinger & Kelchen,
2021) to identify whether or not institutions are in states implementing PBF models. I also derive
state unemployment rates from the from U.S. Bureau of Labor Statistics, and an index for state
higher education policy adoption rates prepared by Tandberg et al. (2022). The constructed data

for this study covers the 2009-10 to 2018-19 academic years, a period immediately before and

! Using PELL grant recipients as proxy for low-income students may be problematic as a fifth of PELL eligible
students do not apply for FAFSA (Kantrowitz, 2015; Kofoed, 2017).
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after the implementation of the Tennessee Promise program in 2015. The study period also
excludes any confounding impacts of the global COVID-19 pandemic on enrollment outcomes.
The final sample includes 127 college-year observations for Tennessee, 3513 for SREB states,
and 2167 for contiguous states.

The policy treatment in this study was being subject to Tennessee Promise in the two-
year sector. I compared enrollment changes in community colleges in Tennessee to peer colleges
in two comparison groups: states without state-sponsored universal tuition-free scholarship
programs in the Southern Regional Education Board (SREB), and states without state-sponsored
universal tuition-free scholarship programs that are contiguous to Tennessee. Perna (2006) posits
that the college choice process may be influenced by unmeasured factors within regions. States
in the Southern region typically employ similar funding approaches for higher education by
subsidizing college costs through need-based financial aid while keeping tuition low over time
(Rosinger et al., 2022b). Perna (2006) posits that the college choice process may be influenced
by unmeasured factors within regions. States in the Southern region typically employ similar
funding approaches for higher education by subsidizing college costs through need-based
financial aid while keeping tuition low over time (Rosinger et al., 2022b). Further, using the two
comparison groups accounts for the influence of geography and proximity on where students
choose to enroll in college (Hillman, 2016; Li & Gandara, 2020; Furquim et al., 2020). The
binary policy treatment variable is coded 1 for Tennessee and 0 otherwise. All states included in
this study are listed in Table 2.1.

2.6.2. Covariates
Certain characteristics of colleges and states may influence enrollment patterns. First, the

cost of attendance impacts enrollment decisions for students. High tuition and fees are associated
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Table 2.1. Summary of States in Treatment and Comparison Groups

Comparison Group 1 Comparison Group 2
Treatment Group
SREB States Contiguous States

Alabama, Arkansas,

Delaware, Florida, Georgia,
Alabama, Arkansas, Georgia,
Kentucky, Louisianna,
Kentucky, Mississippi,
Tennessee Maryland, Mississippi, North
Missouri, North Carolina,
Carolina, Oklahoma, South
Virginia
Carolina, Texas, Virginia, and

West Virginia

with lower enrollment, especially for price sensitive minority students. Cuts in state
appropriations induce tuition hikes which in turn lower enrollment; however, some states employ
tuition freezes and caps to control how much public institutions charge their students (Kelchen &
Pingel, 2023). Alternatively, the availability of state grant aid helps to subsidize attendance costs
for students and access to grant aid may motivate students’ college enrollment decisions. To
account for the cost of attendance, I included tuition and fees for resident students (logged), state
appropriation (logged), and state grant aid (logged). All financial variables are Consumer Price
Index (CPI) CPI-adjusted to 2020 dollars. Still, student-to-faculty ratio affects college enrollment
for students of color (Gandara & Rutherford, 2018) and may moderate the relationship between
free tuition incentives and enrollment outcomes.

Student characteristics also moderate enrollment in 2-year colleges. More females tend to
enroll in community colleges, especially females of color. In their study, House and Dell (2020)

found that minority enrollment was driven by Black females. Additionally, a significant
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population of community college students attend part-time. In the models analyzing enrollment
effects for full-time students and low-income students, I also included the shares of Black and
Hispanic students as additional covariates, to account for racial differences in enrollment.

At the state level, unemployment drives up college enrollment; more people enroll in
college when the economy is performing poorly, often in a bid to get credentials to compete in
the labor market. Next, the rate of state policy innovations in the higher education landscape may
influence both colleges and students in ways that moderate college enrollment; thus, I used
Tandberg et al.’s (2022) state higher education policy adoption rate as a covariate to account for
the dynamic policy contexts within which colleges operate and students make college choice
decisions. Lastly, I control for whether colleges are subject to state tuition price controls using
data from Kelchen and Pingel (2023), which may moderate enrollment outcomes.

2.6.3. Empirical Strategy

I employed the generalized difference-in-differences (GDiD) with two-way fixed effects
method to estimate college enrollment effects of Tennessee Promise in Tennessee’s community
colleges. GDiD remains a popular quasi-experimental method in higher education finance and
performance literature. GDiD allows for the treatment to take place across states in different
years. If statewide financial incentives impacted college enrollment, the average change in
college enrollment at community colleges in Tennessee, the treatment, should be different from
those of colleges in comparison states after the policy treatment. GDiD estimates the policy
treatment effect by calculating the difference in outcomes between the treatment and comparison
groups post-policy treatment and then calculating the difference in outcomes between the two
groups pre-policy treatment. The general equation for the GDiD regression model is as follows:

% Yist = PBo+ P1iTNise + 8z +v; + 1+ &5
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Vi 18 the logged of each outcome measure for college i in state s in year ¢. 5, is the college-
specific intercept. TN ;¢ 1s a binary indicator for policy treatment for college i in state s in year ¢.
The coefficient of interest is ;. §Z;; is a vector that includes institution- and state-level control
variables associated with the target outcomes. y; captures college fixed effects such as mission
and location, and 7, captures year fixed effects. The error term, &g, captures unobserved
differences for each state in each year (Wooldridge, 2021).

GDiD assumes that without the Tennessee Promise, the trends in the treatment and
comparison groups will be similar. It is therefore necessary to consider if there are differences in
enrollment outcomes between Tennessee’s community colleges and the comparison colleges
before the launch of Tennessee Promise in 2015, in the pre-treatment periods, that may confound
the analysis of average treatment effects. Figures 2.1 through 2.5 display pre-treatment and post-
treatment enrollment trends for each student group for Tennessee and each of the two
comparison groups. The vertical line at year 2015 indicates the first year of implementing the
statewide universal free tuition incentives — the Tennessee Promise. Although the average
enrollment levels for full-time and low-income students in Tennessee were higher than peers in
SREB and contiguous states from 2010 to 2014 (Figures 2.1 and Figure 2.2), enrollment trends
for Tennessee, SREB, and contiguous states followed similar paths before 2015. Because of
these similar pre-trends, using GDiD to estimate average treatment effects of Tennessee Promise
on enrollments of full-time and low-income students will eliminate any pre- Tennessee Promise
bias. While we observe different enrollment levels for Black and White students in community
colleges in Tennessee, SREB and contiguous states prior from 2010 to 2014, the pre-trends were
similar at least three years before the implementation of Tennessee Promise in 2015 (Figures 2.3

and 2.5), which is sufficient to minimize any pre-Tennessee Promise bias on average treatment
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effects of Tennessee Promise on enrollments of Black and White students (Furquim et al., 2020).
In contrast, the enrollment trends for Hispanic students in community colleges in Tennessee,
SREB and contiguous states prior from 2010 to 2014 did not follow similar paths at least three
years prior to Tennessee Promise in 2015 (Figure 2.4) and may bias the average treatment effects
of Tennessee Promise on enrollment of Hispanic students. However, to examine the robustness
of my results, I employed event study analysis to further investigate and address violation to

GDiD’s parallel trend assumption, which I discuss later in the sensitivity analysis section.
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Figure 2.1. Trends in enrollment for Full-time fall students before and after the implementation
of Tennessee Promise in 2015 in Tennessee and comparison groups. See Table 2.1 for list of
SREB states and contiguous states included.
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Figure 2.2. Trends in enrollment for Low-income students before and after the implementation of
Tennessee Promise in 2015 in Tennessee and comparison groups. See Table 2.1 for list of SREB
states and contiguous states included.
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Figure 2.3. Trends in enrollment for Black students before and after the implementation of
Tennessee Promise in 2015 in Tennessee and comparison groups. See Table 2.1 for list of SREB
states and contiguous states included.
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Figure 2.4. Trends in enrollment for Hispanic students before and after the implementation of
Tennessee Promise in 2015 in Tennessee and comparison groups. See Table 2.1 for list of SREB
states and contiguous states included.
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Figure 2.5. Trends in enrollment for White students before and after the implementation of
Tennessee Promise in 2015 in Tennessee and comparison groups. See Table 2.1 for list of SREB
states and contiguous states included.
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2.7. Results
2.7.1. Descriptive Results

Table 2.2 provides descriptive differences in the enrollment outcomes between
community colleges in Tennessee (the treatment group) and community colleges in the two
comparison groups — SREB, and Tennessee’s contiguous states, before and after 2015. Over the
study period, the average full-time enrollment in the fall semester in community colleges in
Tennessee grew by 2.25% while full-time enrollment trends fell in comparison colleges, by
18.70% in SREB states, and 20.55% in Tennessee’s contiguous states. However, both colleges in
Tennessee and comparison peers experienced declining enrollment rates for low-income students
over time, with the rate of decline being slightly faster in Tennessee (18.30%) than in SREB
states (18.18%), and slightly slower in Tennessee than in contiguous states (21.34%). In terms of
enrollment trends for students of color, community colleges in Tennessee, on average,
experienced slower growth rate in Black students (9.58%) than colleges in SREB states (14.09%)
and contiguous states (15.65) over time. In contrast to the declining enrollment rate for Hispanic
students in Tennessee’s community colleges, Hispanic enrollment grew in colleges in SREB
states and contiguous states. Meanwhile, enrollment grew faster for White students in colleges in
Tennessee (13.98%) than in comparison states over time. Interestingly, similar to comparison
colleges, tuition rates for resident students grew over time within community colleges in
Tennessee, in a period where Tennessee was working to make college more affordable for
Tennesseans.
2.7.2. Difference-in-Differences Results

This study asks whether Tennessee’s free tuition scholarships impact enrollment

outcomes in its community colleges and whether change in enrollment differed across student
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Table 2.2. Descriptive Statistics

Tennessee SREB states Contiguous states
(excluding Tennessee) (excluding Tennessee)
Pre2015  Post2015 CMANGE  poo015  Post2015  CMAM9€ pio01s  post2015  Clange
% % %
Panel A: Outcome Measures
F“”‘Tllf;‘i’o iiii:“dems 3260.677 3334.000 2.25 2276578  1850.893  -18.70  2203.690  1750.856  -20.55
(1240.378)  (1152.828) (2730.184)  (2385.781) (2195.752)  (1859.258)
Low-Income (Pell -18.30
Undergraduate) Students 3286.308 2685.000 : 2391.077 1956277  -18.18  2405.665  1892.280  -21.34
Enrollment
(1557.958)  (1147.448) (2989.122)  (2529.085) (2181.531)  (1819.439)
Black Students 963.015 1055.258 9.58 918.660  1048.073  14.09 875.088  1012.033  15.65
Enrollment
(1358.861)  (1475.125) (1758.758)  (1742.035) (1484.030) (1381.062)
Hispanic Students
734.969 336.484  -5422 634758 1015516  59.98 207.263 333.357 60.84
Enrollment
(1466.648)  (190.075) (2360.296)  (2973.329) (533.475)  (849.041)
White Students 4271.923 4869.000  13.98  2674.444 2439727  -878  2582.044  2588.653 0.26
Enrollment
(4559.597)  (1818.109) (4166.235)  (2767.565) (3311.892)  (2386.008)
Panel B: Institution level covariates
In-state Tuition and Fees
8.150 8.351 2.47 7.981 8.229 3.11 7.963 8.185 2.79
(logged)
(0.081) (0.042) (0.341) (0.328) (0.326) (0.325)
State Appropriation
(logged) 16.560 16.712 0.92 16.062 16.139 0.48 16.120 16.239 0.74
(0.407) (0.380) (0.905) (0.877) (0.661) (0.663)
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Table 2.2. Descriptive Statistics (Continued)

State Grant Aid (logged) 14.946 15.660 4.78 13.064 13.067 0.02 13.241 13.345 0.79
(0.394) (0.530) (1428)  (1.446) (1282)  (1.261)
Part Tirme, Fall Students 8.165 8062 -126 7371 7382 0.15 7451 7.453 0.03
Enrollment (logged)
(0.434) (0.377) (1391)  (1.353) (1.048)  (0.982)
Female Students 58.928 60.290 231 61.175 58.198 487  62.145 60436 -2.75
Enrollment (percent)
(12.610) (4.486) (16.148)  (9.545) (14.145)  (6.776)
Student to faculty ratio 20.785 20484 -1.45 17.920 17017 -5.04 17.974 16705 -7.06
(2.335) (2.733) (5375)  (4.804) (4.959)  (4.276)
Panel C: State level covariates
Unemployment 8.160 4150 4914 7.879 4.453 4348 8329 4465  -46.39
(1.112) (0.897) (1.728)  (0.880) (1.651)  (0.931)
State Higher Education
Policy Innovativeness 0.035 0.035 0 0.042 0.041 -2.38 0.034 0.034 0
Index
(0.000) (0.000) 0.012)  (0.012) (0.008)  (0.008)
Tuition control 0.000 0.000 0 0.421 0300  -2874  0.400 0293  -26.57
(0.000) (0.000) (0.494)  (0.458) (0.490)  (0.455)
N (College-year) 65 62 1797 1716 1ot 1066

Note. Standard Deviation in parentheses.
All financial variables are in 2020 CPI-adjusted dollars.
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groups. I present the main findings in Table 2.3. In Panel A, I find evidence that full-time fall
enrollment increased in community colleges in Tennessee. Relative to regional peers in SREB
states, full-time fall enrollment in community colleges Tennessee increased by 31.2%, with a
large eftect size (Cohen’s d = 1.74). The increase in full-time fall students in Tennessee’s
community colleges was slightly higher (32.6%) when compared to peers in contiguous states.
This growth in full-time fall enrollment in community colleges in Tennessee was substantively
large, Cohen’s d = 2.01.

Conversely, enrollment effects varied considerably across student groups in Panels B
through E. Depending on the counterfactual, community colleges in Tennessee experienced null
to moderate gains in low-income student enrollment in Panel B. Compared to peers in
contiguous states, there was an 11% increase in low-income enrollment in Tennessee’s
community colleges, with a medium effect size (Cohen’s d = 0.61) while there was no significant
difference in low-income enrollment between community colleges in Tennessee and peer
colleges in SREB states, although the direction of the coefficient was positive.

In Panel C, I find null but negative enrollment effects for Black students in community
colleges in Tennessee relative to both SREB states and contiguous states. Likewise, I find
evidence of significant decrease in Hispanic student enrollment in Panel D, which plummeted by
58.4% in Tennessee’s community colleges than in SREB states. However, this decline in
Hispanic student enrollment was substantively small, Cohen’s d = -0.484. Similarly, there was an
58.5% decline in Hispanic students enrolled in Tennessee than in contiguous states, with a
medium effect size, Cohen’s d = -0.582.

In contrast, White student enrollment grew in Tennessee’s community colleges in Panel

E. Relative to regional peers in SREB states, there was a 30.9% increase in White students
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enrolled in community colleges in Tennessee, with a small effect size (Cohen’s d = 0.270). This
increase in White students in Tennessee’s community colleges was slightly lower (29.7%), with a
small effect size (Cohen’s d = 0.274), when compared to peers in contiguous states. The
summary of results and hypotheses are in Table A.1 in Appendix A.
2.7.3. Sensitivity Analysis

I conducted several robustness checks to assess the sensitivity of my main results,
including using multiple comparison groups, and event study analysis (Furquim et al., 2020; Sun
& Abraham, 2020). I present these results in Tables A.2 and A.3. First, | examined whether the
results differed after one year of implementing the Tennessee Promise scholarships, when
information about the free tuition scholarships may have reached more college bound students. I
used a one-year lag of each of my two treatment variables. The results in Columns 1 and 2 in
Table A.2 were generally consistent with my main findings. The only exception was the
statistically significant increase in low-income student enrollment in Tennessee’s community
colleges relative to peer institutions in SREB states. Meanwhile, the gain in low-income student
enrollment in Tennessee’s community colleges over contiguous peers persisted one year after
Tennessee Promise was launched. Likewise, the growth in full-time fall enrollment and White
students persisted while at the same time Hispanic student enrollment declined one year
following the policy. Consistent with my main results, there was no significant change in Black
students enrolled in Tennessee’s community colleges one-year later.

Second, I conducted event study analysis using Sun and Abraham (2020) to visually
inspect treatment effects over time, to assess the pre-treatment trends to identify and address any
threats to validity. Any significant differences in enrollment trends between community colleges

in Tennessee and colleges in comparison groups before Tennessee Promise was launched in 2015
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Table 2.3. Difference-in-Differences: Enrollment Effects of Tennessee Promise in the
Context of Performance-Based Funding

SREB states (excluding Contiguous states

Tennessee) (excluding Tennessee)
@) 2)
Panel A: Full-Time, Fall
Students Enrollment (logged) 0.312%% 0.326%%%
(0.033) (0.043)
N (College-Year) 2823 1915
R2 Adj. 0.957 0.963
Cohen’s d 1.74 (large) 2.01 (large)

Panel B: Low-income (Pell

Undergraduate) Students 0.067 0.110%*
Enrollment (logged)
(0.041) (0.044)
N (College-Year) 2823 1915
R2 Ad;. 0.942 0.951
Cohen’s d 0.320 (small) 0.608 (medium)
Panel C: Black Students
Enrollment (logged) -0.079 -0.236
(0.22) (0.260)
N (College-Year) 2791 1898
R2 Ad;. 0.412 0.406
Cohen’s d -0.058 (very small) -0.176 (very small)
Panel D: Hispanic Students
Enrollment (logged) 0.584% 0.585%
(0.139) (0.116)
N (College-Year) 2749 1866
R2 Ad;. 0.604 0.497
Cohen’s d -0.484 (small) -0.524 (medium)
Panel E: White Students
Enrollment (logged) 0.309% 0.297*
(0.089) (0.083)
N (College-Year) 2813 1912
R2 Ad;. 0.377 0.398
Cohen’s d 0.270 (small) 0.274 (small)
Covariates Yes Yes
FE: opeid X X
FE: year X X

Note. Standard errors clustered by state are in parentheses.

k% n<(,001 ** p<0.01 *p<0.05
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may violate DID’s parallel trends assumption. In Figure A.1 in Appendix A, I find no significant
difference in full-time fall enrollment between colleges in Tennessee and regional peers in SREB
and contiguous states before the launch of Tennessee Promise. Similarly, the pre-trends indicate
that low-income students in Tennessee’s community colleges were enrolled at similar rates as
those in SREB and contiguous states in Figure A.2.

Conversely, pre-trends for racial and ethnic groups were mixed. While there was no
significant difference in Black student enrollment between Tennessee and peers in contiguous
states before Tennessee Promise in 2015, four to five years before the policy in Figure A.3, Black
students enrolled in Tennessee’s community colleges at a slightly different rate than those in
colleges in SREB states. Meanwhile, three to five years before the policy, the enrollment of
Hispanic students in community colleges in Tennessee differed slightly from those in SREB and
contiguous states in Figure A.4. The pre-trends also show that community college enrollment for
White students only differed slightly between Tennessee and SREB and contiguous states three
years before Tennessee Promise in Figure A.5. Despite the mixed pre-trends, the near-zero
differences in enrollment in the pretreatment for each racial and ethnic group indicate that
enrollment outcomes in community colleges in Tennessee were not significantly different from
those in the comparison groups and satisfies the parallel trends assumption for difference-in
differences (Furquim et al., 2020).

Given the findings from the event study analyses, I created a subsample for 2012 to 2019,
to minimize pre-treatment periods that threaten validity of my main findings. Using the 2012 to
2019 subsample, I estimated the enrollment effects of Tennessee Promise. Analyzing this
restricted subsample also accounts for any confounding impact of Knox Achieves, a local free

college program in Knox County, implemented between 2009 to 2011 (Carruthers & Fox, 2016).
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I compared the coefficients of this restricted subsample results with my main results. The results
for the restricted subsample in Columns 3 and 4 in Table A.2 were generally consistent with the
main findings in terms of direction and size of the coefficients. However, there are two
exceptions. First, while the coefficients for Black student enrollment in the full sample and main
results are null and negative for the two comparison groups, in the restricted subsample, the
coefficient is null and positive for the SREB states comparison group. Second, the coefficient for
Hispanic student enrollment in the restricted subsample is null and positive for the contiguous
states comparison group as opposed to significant and negative in the main results. Readers
should take caution when interpreting results for Black and Hispanic students.

In the third robustness checks, I compared community colleges in Tennessee with peer
colleges in SREB and contiguous states without performance-based funding, to assess whether
providing universal financial incentives to students and performance incentives to the colleges
simultaneously impacts enrollment outcomes in Tennessee over peers not exposed to such dual
incentives. In Column 5 in Table A.2, the estimates for all significant effects mirrored the
direction of coefficients in the main findings. These effects persisted one year after Tennessee
Promise in Column 6 in Table A.2. This supports the conclusion that providing dual incentives
(free tuition in the context of PBF) yields varying enrollment effects across student groups in
community colleges.

Further, in Table A.3, I examined how sensitive my main results are to the racial and
ethnic composition of students enrolled in Tennessee’s community colleges by operationalizing
the three race/ethnicity enrollment outcomes as percentages; the percent of Black students (the
number of African American students as a percentage of total enrollment), the percent of

Hispanic students (the number of Hispanic or Latino students as a percentage of total
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enrollment), and the percent of White students (the number of White students as a percentage of
total enrollment). Mirroring the main results, the share of Black students did not change in Panel
A. In Panel B, the share of Hispanic students declined while the percent of White students
increased as presented in Panel C.

Additionally, I estimated the effect sizes of my models to provide the practical
significance of my findings, presented as Cohen’s d estimates in Tables 2.3, and Tables A.2 and
A.3. The effect sizes indicate how substantial the effects of Tennessee Promise are on enrollment
outcomes, which complement the statistical significance of the effects, to extend the
conversation beyond whether a relationship between the policy and the outcomes exist to how
much the impact of the policy effects matter to college access, especially for underserved student
groups.

2.8. Discussion

Although states have been offering free tuition scholarships to students for decades,
Tennessee is the first to offer state-sponsored universal tuition-free scholarships to students
through its Tennessee Promise program. Tennessee Promise is unique in at least two ways. First,
it provides tuition-free scholarships that are neither merit- nor need-based to recent high school
graduates to enroll full-time in its community colleges. Second, the program is part of
Tennessee’s “Drive to 55 initiative wherein the state provides performance and equity-oriented
incentives to its public colleges and universities to boost student success and better serve
underserved student groups through its outcome-based funding formula, commonly known as
performance-based funding in the higher education finance literature. However, implementing
multiple incentives targeting students and institutions may improve or impede intended policy

outcomes (Tandberg et al. 2022; Stone, 2012), especially enrollment outcomes for
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underrepresented student groups in historically under-resourced colleges. While acknowledging
that the impact of free college programs may be influenced by other state policies, emerging
evidence on enrollment effects of Tennessee Promise provide little explanation as to how tuition-
free incentives may be interacting with other statewide initiatives targeted at community colleges
to influence enrollment outcomes for diverse student groups (Bell, 2021; Nguyen, 2020; House
& Dell, 2020). This study contributes to research exploring the effects of free college programs
by examining the enrollment effects of implementing universal free tuition scholarships to
students in the context of performance-based funding for public colleges in Tennessee, to provide
a more nuanced understanding of the relationship between tuition-free college and enrollment
outcomes.

The study finds suggestive evidence that offering tuition-free incentives to students and
performance and equity incentives to colleges may be complementary and boost enrollment
outcomes for full-time and White students, often considered the “most financially profitable
students” to colleges (Li & Ortagus, 2019). This positive impact is consistent with previous
studies that found growth in full-time and White student enrollment in Tennessee’s colleges after
the first two cohorts of program (see Bell, 2021; Nguyen, 2020; House & Dell, 2020). The
finding also aligns with expectations from the college choice model. The promise of attending
college debt-free minimizes the financial barriers that hinder many students from enrolling in
college and may be motivating college-going decisions among eligible Tennesseans. Alongside,
community colleges may be prioritizing recruitment efforts to attract full-time and White
students who are likely to complete college to secure performance incentives and maximize
revenue from state appropriation. However, there are concerns that universal tuition-free

incentives may likely distribute subsidies to financially capable students who may be ineligible
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for other merit-based and need-based financial aid awards instead of channeling state tax dollars
to financially needy students with limited access to non-debt financial resources for colleges
(Nguyen, 2020; House & Dell, 2020). This raises the question of whether universal free tuition
incentives ensure equitable distribution of financial aid resources across student groups.

The study also finds that implementing tuition-free incentives may be less
complementary with limited gains in minority enrollment. Consistent with my theoretical
expectations, I also observe some positive effects of universal financial incentives for low-
income student enrollment in Tennessee’s community colleges, although findings were less
consistent across comparison states. One explanation is that low-income students may be
responding to the free tuition incentives to defray tuition costs. Another explanation for this
result is that colleges may be responding to equity-oriented premiums of PBF to maximize state
funding for enrolling low-income students. This is consistent with Gandara and Rutherford
(2018) and Li and Ortagus (2019) who found that incorporating equity-oriented premiums in
performance-based funding models marginally improves minority enrollment in public
institutions. As such, offering free tuition incentives to students and equity-oriented premiums to
public institutions simultaneously may help address some access barriers for financially needy
students.

However, the results show no improvement in the enrollment of students of color as
enrollment effects were null for Black students and negative for Hispanic students. The
enrollment effect for Black students aligns with Bell (2021) who found that Tennessee Promise
did not increase enrollment for Black students, but contrasts with others that found only marginal
increases in Black enrollment (House & Dell, 2020; Nguyen, 2020). The rising tuition costs in

Tennessee’s community colleges to maximize tuition revenue from the free tuition scholarships
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may be creating negative signals that discourage students of color from taking advantage of the
free tuition scholarships to enroll in college (Bell, 2021; Odle et al., 2021), especially given that
underserved student groups lack adequate information on financial aid.

Further, specific design elements of Tennessee Promise may also provide additional
explanation for the lack of growth in Black and Hispanic enrollment in a free college era. Given
that Tennessee requires students to complete FAFSA to receive the universal free tuition
scholarships, and underrepresented students complete FAFSA at lower rates (Bahr et al., 2018;
Kantrowitz, 2015; Kofoed,2017; Castleman & Page, 2015), it is likely that the eligible
underrepresented students may be disincentivized from applying for the tuition-free scholarships
and enrolling in college, especially considering the administrative burden of completing FAFSA
(Everett et al., 2023). For instance, between 2015 and 2019, more than two-thirds of the students
who initially applied for Tennessee Promise did not complete the required processes, did not
become recipients of the tuition-free scholarships, and did not enroll in college (THEC, 2023).
Of the enrolled Tennessee Promise recipients in the same period, more than three-quarters were
White students, with about 14% and 5% Black and Hispanic students, respectively.
Informational and compliance costs associated with accessing tuition-free incentives may also
limit growth in minority enrollment. In contrast, White students who have a better understanding
of the financial aid system may be maximizing the free tuition incentives, resulting in the
positive impact on White student enrollment. Still, scholars argue that financially capable
students may be substituting enrolling free in community colleges for paying out of pocket to
enroll in four-year universities to maximize financial incentives, noting that without the
incentives they might have still enrolled in four-year universities (Nguyen, 2020; House & Dell,

2020; Perna et al., 2021).
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Another explanation for no improvement in the enrollment of Black and Hispanic
students in Tennessee’s community colleges might be related to the design of the equity-oriented
bonuses in the state’s performance-based funding model which does not directly target racial and
ethnic minorities. Since changes in the enrollment of students of color would likely yield no
equity-oriented rewards or extra revenue for colleges, Tennessee’s community colleges may have
limited motivation to prioritize recruitment efforts to boost the racial diversity of their student
bodies. This situation may even worsen given the recent court ruling on Affirmative Action that
prohibits race-conscious college admissions; thus, alternatives for minimizing college
participation barriers for students of color in an era of free college and performance-based
funding require further exploration.

2.9. Limitations and Future Research

Despite employing several strategies to minimize limitations in this study, four
limitations and areas for future research are worth mentioning. The first is the parent-child
reporting issue in IPEDS finance data where the finance data for some colleges (child) are
reported at the system/institution (parent) level (Jaquette & Parra, 2016). I followed Kelchen’s
(2019b) recommendation and disaggregated colleges based on their Office of Postsecondary
Education ID (OPEID). I excluded less than 1% of the observations affected by the parent-child
reporting issue. I analyzed alternative model specifications that included the observations, and
the results were consistent with the main findings in models with the excluded observations,
implying no significant impact of the parent-child reporting issue in this study’s findings. In
addition, the data for three community colleges in Tennessee in 2016 were not reported in
IPEDS. This is consistent with Bell’s (2021) study that found that three community colleges

were not eligible for Tennessee Promise in 2016. Future studies may explore why the colleges
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were ineligible in 2016 and what implications this had to students’ access to the scholarships in
that year.

Second, using institution level data may not account for unobserved factors that influence
individual students’ decision to enroll in college. For instance, family and job obligations may
impact college-going decisions (McKinney et al., 2022), especially for financially needy students
who must consider the opportunity cost of foregoing income for college. Further, providing
tuition assistance only does not defray non-tuition-related expenses such as books,
transportation, accommodation that students must cover while in college. Future studies may
consider whether state-sponsored free college programs that subsidize both tuition and non-
tuition-related costs better serve financially needy students.

Third, changes in enrollment of students of color may differ by gender. For instance,
while House and Dell (2020) found growth in Black enrollment in Tennessee’s community
colleges, the authors acknowledged that accounting for female enrollment eliminates the positive
enrollment effect for Black males because females drive Black enrollment in Tennessee’s
community colleges. Adjusting for the percent of female students in this essay may have
moderated the estimated impact of free college for Black enrollment. Future studies may
examine whether financial incentives to boost college access yield different outcomes based on
gender.

Fourth, this study focuses on policy effects of state-sponsored universal free-tuition
scholarships in the state of Tennessee. Given variation in state policy contexts, the effects of
similar free college initiatives in other states might be different. As such, this limits the

generalizability of this study’s findings to community colleges in Tennessee.
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2.10. Conclusion

The growing popularity of free college promises increased access to college but poses the
important question, “access for whom?”” Based on evidence from this essay, I argue that
universal free college programs promise more access for some students but not for all students.
Echoing other studies, this essay finds that Tennessee’s universal tuition-free incentives
consistently improved enrollment for full-time and White students and less consistently for low-
income students. In addition, the essay finds that such positive enrollment outcomes were not
realized for students of color. It is important to empirically investigate whether there are
procedural barriers that impede the take-up of universal free tuition incentives by underserved
students, especially students of color. Qualitative interviews with Tennessee Promise applicants
and awardees may provide helpful insights. Likewise, college completion is also desirable in the
free college era. It is imperative to evaluate the extent to which free college programs improve
student retention and credential awards in public colleges. The evidence may help policymakers
make funding decisions to equitably distribute state resources to boost college participation for

diverse student groups (House & Dell, 2020; Perna, 2006; Ortagus et al., 2020).
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Chapter 3. Money Matters: Does Performance-Based Funding Motivate Dynamic Changes
in Institutional Spending in Public Four-Year Institutions?
3.1. Introduction

Improving college completion outcomes is a central agenda for many states. States are
increasingly modeling funding to public higher education institutions based on institutional
performance known as performance-based funding (PBF). The rationale for PBF assumes that
tying state funding to performance outcomes would incentivize public higher education
institutions to prioritize strategies to boost student success outcomes, such as student retention
and graduation rates. Institutional spending remains a critical institutional mechanism for
improving student outcomes (Deming & Walters, 2018; Rabovsky, 2012), and how higher
education institutions alter their spending priorities may be critical for state completion agendas.
Given the importance of educational and related (E & R) spending on instruction, academic
support, student services, and institutional support in boosting student success (Hillman, 2020;
Cheslock, 2019), public institutions subject to PBF would be expected to prioritize E & R
spending to enhance student outcomes to secure state tax dollars.

However, instead of incentivizing improvements in E & R spending, inequities in how
states distribute resources to public institutions under PBF may motivate disparate spending
behaviors across institutions (Ortagus et al., 2022; Hagood, 2019; Hillman & Corral, 2017; Jones
et al., 2017). Under PBF, less-resourced minority-serving institutions (MSIs) serving
disproportionate shares of underrepresented student groups tend to receive less state tax dollars
than do their more-resourced, non-MSI counterparts (Ortagus et al., 2022; Hillman & Corral,
2017; Jones et al., 2017). Entrenched disparities in financial resources across public institutions

may constrain the capacity of underfunded institutions such as MSIs to alter their E & R
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spending to boost student outcomes over time (Hillman et al., 2024; Hillman, 2020; Cheslock,
2019; Cheslock & Shamekhi, 2020).

Although a few studies show only marginal changes in E & R spending in public four-
year institutions subject to PBF (Rabovsky, 2012; Kelchen & Stedrak, 2016), understanding how
institutions alter their E & R spending by MSI status remains to be explored. PBF may motivate
heterogenous changes in spending behavior between MSIs and non-MSls, especially as MSlIs
remain underfunded under PBF that could limit MSIs’ capacities to alter their spending in ways
that improve student outcomes (Hillman et al., 2024; Ortagus et al., 2022; Hillman & Corral,
2017; Jones et al., 2017). Further, given that institutional changes often take time, shifts in
spending priorities of incentivized institutions may evolve over time as institutions learn and
adapt to their changing state funding environments (Heinrich & Marschke, 2010; Mizrahi, 2020;
Dee & Leisyté, 2016). Understanding the dynamic changes in E & R spending over multiple
periods may provide information as to why PBF policies continue to drive limited gains in
college completion outcomes (Li, 2021; Ortagus et al., 2020; Shin et al., 2023). Evidence on the
dynamic shifts in institutional spending by MSI status may also help states to better design and
implement performance incentives that induce desirable institutional responses and improve
student outcomes more equitably.

This study examines how public four-year institutions alter their E & R spending in response
to the dynamic implementation of PBF across states throughout the 2010s (Rosinger et al.,
2022Db). | expect that public institutions will prioritize spending on instruction, academic support,
and student services, which are more closely related to student retention and graduation rates

(Gansemer-Topf et al., 2018; Ryan, 2005; Gansemer-Topf and Schuh, 2006; Pike & Robbins,

47


https://link.springer.com/article/10.1007/s11162-017-9462-2#ref-CR50

2019) over institutional support (administrative) spending with limited impact on these outcomes
(Abouzeida, 2014; Titus, 2006; Webber & Ehrenberg, 2010). The study asks:
e Research Question 1: To what extent do public four-year institutions subject to PBF
policies alter their educational and related spending on instruction, academic support,
student services, and institutional support over time?
e Research Question 2: Do the effects of PBF policies on educational and related spending
vary by MSI status?
3.2. Dynamic Implementation of Performance-Based Funding

Beginning with Tennessee in 1979, states in the U.S. are increasingly employing PBF
policies to hold public colleges and universities more accountable for institutional performance
and student outcomes, such as graduation rates, retention rates, and degree/certificate awards.
States typically design PBF policies as incentive systems that allow public institutions to receive
state funding for improved institutional performance based on some set formulas. However, the
adoption and implementation of PBF policies follow dynamic patterns, occurring in several
waves, and encompassing similar yet varied design elements across states (Rosinger et al., 2022;
Li, 2021). The first wave of PBF policies, which occurred between 1979 and 2000, saw a few
states provide bonuses to public institutions for improved performance that supplemented
baseline funding. However, the onset of the recession in the early 2000s led to the
discontinuation of PBF policies in some states (Dougherty et al., 2014).

In the mid-2000s, the second wave of PBF policies commenced. Instead of providing
bonuses, states increased the stakes of the performance incentives by tying a proportion of
baseline funding to public institutions to student outcomes. In contrast to earning bonuses from

states in the first wave, in the second wave, institutions may lose shares of their baseline funding
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for not meeting performance targets. The literature on behavioral public performance posits that
negative framing of performance-oriented practices may be more salient in nudging people to
behave in ways that ultimately influence performance outcomes (Moynihan, 2022; James et al.,
2020). In line with behavioral insights, one would expect high-stakes PBF incentive systems to
influence more desirable institutional responses with improved student outcomes. However,
empirical research finds mixed effects of PBF regardless of policy wave (see the review articles
by Ortagus et al., 2020, and Shin et al., 2023).

The 2010s saw dramatic diffusion of PBF policies, growing from ten states in 2010 to 25
states in 2015 (Rosinger et al., 2022). Despite the popularity of PBF policies, implementation of
PBF varies within and between states in terms of sector funded, when PBF is funded, and the
level of baseline funding tied to performance (also known as PBF dosage). For instance, while
states like Nevada and Montana funded PBF in the two-year and four-year sectors in 2020,
Washington and California only had a funded PBF in the two-year sector, and Oregon and Utah
only funded PBF in the four-year sector (Rosinger et al., 2022). Besides, some states do not
consistently fund PBF after adoption (Snyder, Boelscher & Zaragoza, 2020; Li, 2021), which
may impact how institutions respond to performance incentives. Figure 3.1 shows how states
implemented PBF in the four-year sector in 2019, highlighting differences in the funding of PBF
policies after adoption within one sector across states.

Another element of variation in PBF policies is the proportion of state funding tied to
performance. According to Rosinger and colleagues (2022), the median percent of PBF funding
in the four-year sector increased from 1.7% of baseline funding in 1997 to 6.6% in 2020.
However, some states do budget substantial funds in the four-year sector based on performance,

as in 70% of baseline funding in Kentucky, and 80% in Tennessee in 2020. To protect
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1 PBF Funded
B PBF Adopted, Not Funded
No PBF

Figure 3.1. Implementation of PBF Policies in the Four-Year Sector in 2019

institutions from losing state funds, some states like Kentucky incorporate stop-loss or hold-
harmless provisions in their PBF policies. Stop-loss and hold-harmless provisions restrict how
much funding institutions can lose based on their outcomes for specified periods. Such
protections may alter how institutions perceive their vulnerability to losing state funds, which
might mediate how institutions respond to performance incentives and alter their priorities to
improve student outcomes.
3.3. Performance-Based Funding and Institutional Responses

States implementing PBF seek to incentivize public colleges and universities to
restructure their institutional priorities and practices to boost performance outcomes like student
retention, graduation rates, and degree production (Rabovsky, 2012; Burke, 2002). PBF ties state

financial support to institutional outcomes, a shift away from the convention of funding public
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institutions based on enrollment. The rationale of funding for performance is that performance
incentives will spur favorable institutional responses from public colleges and universities since
these institutions not only rely on state support but also seek to maximize institutional revenue
coming from state tax dollars.

However, PBF policies have yet to deliver on expected improvements in student
outcomes, especially in less selective institutions serving many underrepresented students (L,
2021; Ortagus et al., 2020; Shin et al., 2023; Favero & Rutherford, 2019; Boland, 2020; Hillman
et al., 2018; Ward & Ost, 2021). For instance, Boland (2020) found no improvements in
bachelor’s degree awards in Historically Black Colleges and Universities, which are a type of
MSI. Other evidence shows that PBF motivates less desirable institutional responses, including
increasing institutional selectivity and restricted access, thereby limiting access for
underrepresented students (Ra et al., 2023; Birdsall, 2018; Hillman, 2016; Dougherty et al.,
2016). A few others show that institutions alter their spending. Rabovsky (2012) estimated that
public research universities in PBF states increased instructional spending by 1.34%. In contrast,
Kelchen and Stedrak (2016) did not find any statistically significant changes in expenditures for
instruction, student services, and institutional support in public four-year institutions, although
the authors found some positive shifts in spending on instruction, student services after two
years. More recently, Hu et al. (2022) reported that PBF with research incentives for public 4-
year institutions yielded no significant effect on research expenditures even when considering
institutions MSI status. However, in PBF states that allowed public four-year institutions to
choose to include research incentives in their performance contracts, PBF research incentives
increased research spending. The increase in research spending was experienced by non-

minority-serving institutions, serving a smaller share of underserved students.
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Besides, interviews with university administrators subject to PBF suggest that the
financial disadvantages experienced by institutions serving disproportionate shares of
underserved students tend to limit the capacity of such institutions in employing strategies that
boost student outcomes (Dougherty et al., 2016). According to a university administrator in
Dougherty et al.’s qualitative study (2016, p. 158):

We have a heavy teaching load, a heavy advising load, a heavy service load... I think in

terms of the implementation [of PBF], our resource reality is a fundamental challenge in

terms of doing some of the things [such as in increasing our spending priorities] that
would help us to do even better under the performance funding formula. Again, I’ll go
back to the reality that when you have 30% of your population that is first-generation,
one in four students is 25 years or older, you need certain special services. That takes
money.

Undoubtedly, institutions need money to better serve their students. The prior studies
suggest that disparities in financial resources by institution type may incentive varying spending
responses to PBF, that PBF may incentivize small changes in institutional spending, that changes
in financial priorities may evolve over time, and that institutions’ participation in the design of
performance contracts may matter to institutional responses to PBF. However, the quantitative
evidence from these studies covers the early 2000s to the early 2010s, prior to the significant
diffusion of PBF throughout the 2010s, while the qualitative evidence was primarily collected in
2012. By examining the dynamic changes in educational and related spending in public four-year
institutions throughout the 2010s and by MSI status, this current study extends our understanding

of institutional responses to PBF in the latter part of the second wave, especially as institutional
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responses are critical mechanisms moderating the causal link between PBF and student outcomes
(Rabovsky, 2012).
3.4. Institutional Spending and Student QOutcomes

Where and how public institutions expend institutional resources to improve student
success is a salient policy question especially given the rising costs of college with less
impressive completion rates in recent decades (Odle et al., 2021; American Council of Trustees
and Alumni [ACTA], 2021). Many studies are exploring the financial priorities of institutions to
understand the relationship between E & R spending (on instruction, academic support, student
services, and institutional support) and student outcomes.? However, the impact of E & R
spending on student success varies by expenditure type. According to ACTA (2021), public four-
year institutions channeled less institutional resources toward instructional spending (16%) that
more closely impacts student success than to non-instructional spending (19% on administration
and 25% on student services) between 2010 and 2018.

Numerous studies conclude that spending on instruction boosts student success. For
instance, instructional spending improved 4- and 6-year graduation rates (Pike & Robbins,
2019), improved student retention in public institutions (Gansemer-Topf et al., 2018), and
marginally increased graduation rates in public four-year institutions (ACTA, 2021). However,
annual changes in instructional spending in public four-year institutions are mostly incremental,

ranging between a decrease of 2.7% to an increase of 5.4% (Ecton & Dziensinski, 2022).

2 The E & R spending categories that have gained much attention include instruction, academic support,
student services, and institutional support. Expenses for providing instruction for academic and non-credit
courses such as salaries for instructional faculty constitute instructional spending. Services that support in
advancing institutions’ missions of teaching, research, and public service such as library and research services,
and course and curriculum development encompass academic support spending. Student services consist of
activities and services that contribute to the well-being and social development of students such as counseling,
and student records. Administrative expenses for the day-to-day operations of institutions, including executive
direction and planning, and legal and fiscal operations are classified as institutional support spending (IPEDS
finance survey, n.d).
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Meanwhile, evidence on the effects of spending on academic support is mixed. While Pike and
Robbins (2019) found that spending on academic support improved 4-year graduation rates,
academic support expenditure impacted student retention negatively (Gansemer-Topf et al.,
2018). Further, Abouzeida (2014) and Gansemer-Topf and Schuh (2006) observed that spending
channeled toward academic support positively impacts student retention.

Further, evidence on the effects of spending on student services, and administrative
expenses is mixed. For instance, while Webber and Ehrenberg (2010) found that spending on
student services improved graduation rates, Pike and Robbins (2019) found negative impact of
student services expenditures on graduation rates. Prior studies also found that administrative
expenses do not improve student outcomes. For instance, administrative expenses negatively
impact student success (Abouzeida, 2014), graduation rates (Gansmer-Topf & Schuh, 2006),
and student engagements (Ryan, 2005). Moreover, in their studies, Webber & Ehrenberg (2010),
and Ryan (2004) found that administrative expenses do not improve graduation rates. The
disparate effects of institutional expenditures imply that improving student success outcomes
depends on where and how public institutions prioritize their institutional spending.

3.5. Conceptual Framework

This study employs the traditional principal-agent model and empirical evidence to
conceptualize how public four-year institutions may alter their E & R spending in the context of
PBF (Jensen & Meckling, 1976). The first feature of this model is that state policymakers (the
principal) are interested in enhancing college completion outcomes to enhance state economic
prosperity. To achieve this goal, state policymakers contract public higher education institutions
(the agent) to provide undergraduate education for their constituents. Given that public higher

education institutions often have multiple priorities such as rankings and prestige (Kim, 2018),
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these institutions may prioritize other institutional goals over the principal’s preference. Further,
the institutions (agents) may know more about their internal workings and how to achieve their
institutional goals than do their principals (state policymakers). As such, goal conflict and
information asymmetry present two inherent challenges in the traditional principal-agent
relationship. However, the intensity of these challenges in the public sector may be lessened as
principals and agents often pursue similar interests for public good (Waterman & Meier, 1998).

Still, to induce public higher education institutions to prioritize college completion
agenda of the state, state policymakers employ performance incentives as PBF policies that tie
state funding to the performance outcomes of public institutions. Simply put, institutions earn as
they perform in ways that advance state completion agenda. State funding is a critical resource
for public institutions as nearly 30% of institutional revenue in the four-year sector comes from
state appropriations (Rosinger et al., 2022b), although state funding may vary depending on
states’ generosity to higher education.

Because public higher education institutions are reliant on state financial support, PBF
incentives may be instrumental in altering financial priorities of public institutions. The financial
incentives embedded in PBF may incentivize public institutions in channeling institutional
resources to areas that may boost student success outcomes, including E & R spending on
instruction, academic support, and student services. Boosting student outcomes may secure
performance dollars for performing institutions and advance state college completion agenda.
Because administrative expenses do not necessarily improve student outcomes, PBF may not
motivate public institutions to increase administrative spending. This leads me to hypothesize

that:
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H1a: Public four-year institutions subject to PBF funding will increase spending on
instruction, academic support, and student service to improve student outcomes to secure
state financial support.

H1b: Public four-year institutions subject to PBF funding will not increase spending on

administrative expenses given that administrative expenses are not positively associated

with student outcomes.

However, changes in spending behaviors of public institutions may vary based on
institutional capacity and financial resources. PBF exacerbates financial inequities between MSIs
and non-MSis as states continue to provide less financial support to MSIs that are funded based
on their performance (Hillman & Corral, 2017; Ortagus et al., 2022). Funding public institutions
without accounting for the differences in financial resources across institution types may create a
cycle of disadvantage for MSls and their underserved students (Hillman & Corral, 2017), where
MSiIs lose state funding for underperformance and declining state funding limit the capacity of
MSiIs to improve their E & R spending to improve performance. Likewise, a large qualitative
study on PBF implementation that involved interviews with institutional leaders in Indiana,
Ohio, and Tennessee found that low-capacity institutions with disproportionate shares of
underrepresented students experienced financial challenges, limiting their capacity to respond to
PBF (Dougherty et al., 2016). Financial inequities across public institutions may limit shifts in
spending for MSIs while enhancing spending for non-MSils. This leads me to hypothesize that:

H2a: MSIs subject to PBF funding will not increase spending on instruction, academic

support, student service, and administrative expenses.
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H3a: Non-MSls subject to PBF funding will increase spending on instruction, academic
support, and student service to improve student outcomes to secure state financial
support.

H3b: Non-MSls subject to PBF funding will not increase spending on administrative

expenses given that administrative expenses are not positively associated with student

outcomes.

Further, the performance management literature notes that agents subject to performance
incentives may alter their behavior over time as they learn and adapt to institutionalized
performance management systems (Heinrich & Marschke, 2010; Moynihan, 2009; Tandberg &
Hillman, 2014; Dee & Leisyté, 2016). As such, agents’ response to performance incentives may
become dynamic. This may be especially true when the agent is an institution as in public
institutions in the PBF context. Institutional changes often take time to manifest. Moreover,
given the dynamic implementation of PBF within and between states (Rosinger et al., 2022b), we
would expect that institutions responding to PBF incentivizes will shift their E & R spending
priorities over time.

3.6. Data and Methods
3.6.1. Analytic Sample

I constructed a longitudinal dataset from multiple sources to analyze the effects of funded
PBF formulas on institutional expenditures in public four-year institutions. The study period
begins in 2009-10 when PBF diffused greatly across states (Rosinger et al., 2022a) and ends in
2018-19, to eliminate any confounding impact of the COVID-19 pandemic on financial priorities
and institutional behavior of public institutions. I obtained data on institutional characteristics,

institutional expenditures, institutional revenues, full-time enrollments, graduation rates,
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percentage of student applicants admitted for public four-year universities from the U.S.
Department of Education’s Integrated Postsecondary Education Data System (IPEDS).

To examine PBF policies, | leveraged a comprehensive state-level dataset from the
Informed States (Ortagus, Rosinger & Kelchen, 2021) and identified states with funded PBF
formulas in the four-year sector and states with no PBF formulas. The PBF dataset also provided
information on state general fund budgets for the four-year sector, and the percentage of state
baseline funding tied to performance for the four-year sector. In addition, I identified states with
tuition control policies from Kelchen and Pingel (2023) and obtained state higher education
policy adoption rates as an index for state higher education policy innovativeness from Tandberg
et al. (2022). Further, I leveraged the MSI eligibility data from the U.S. Department of
Education’s Office of Postsecondary Education and created an MSI indicator to analyze PBF
effects for the MSI and non-MSI subsamples. The full-sample comprised of 4,727 university-
year observations while the MSI and non-MSI subsamples include 1,452 and 3,275 institution-
year observations, respectively.

The policy treatment in this study is the funding of public institutions based on PBF
formulas in the four-year sector. For the full sample and each subsample (MSI and non-MSI), I
first compared public four-year institutions in states that funded institutions based on PBF
formulas in the four-year sector coded as 1 with peer institutions in states with no PBF coded as
0.

3.6.2. Outcomes Measures and Covariates

I analyzed changes in institutional expenditures using annual measures for four

expenditure categories. Three of the measures, including instructional expenditure per full-time

equivalent (FTE) student, academic support expenditure per FTE student, and student services
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expenditure per FTE student, are related to the core expenditure categories for higher education
institutions (Deming & Walters, 2018; Cheslock et al., 2016). The fourth measure: institutional
support expenditure per FTE student serves as proxy for administrative expenses.

I included institution- and state-level control variables associated with institutional
expenditures in colleges and universities. First, how much institutions spend depends on the
revenues available. I therefore control for tuition and fee revenue per FTE student, state
appropriation per FTE student, federal appropriation per FTE student, local appropriation per
FTE student, state grant aid per FTE. Second, institutional size may moderate expense and |
included full-time fall enrollment (logged) as a covariate. Third, institutional selectively is
associated with higher institutional expenses, and I control for the percentage of applicants
admitted as proxy for institutional selectivity.® Since PBF tends to financially reward non-MSIs
more than MSIs and may moderate institutional spending, I included MSI status as an institution-
level covariate in the full sample only.

At the state level, I included state general fund budgets for the four-year sector, and the
percentage of state baseline funding tied to performance for the four-year sector, and state tuition
control policies as covariates, which can impact the revenues that institutions receive from their
state governments and from students and may moderate the spending behavior of public
institutions. Lastly, the rate of state policy innovations in the higher education landscape may
also influence strategic institutional responses; thus, | used state higher education policy
adoption rates as index for state higher education policy innovativeness from Tandberg et al.

(2022). While this index attempts to account for several state higher education policies, it is only

3T use the percentage of applicants admitted as proxy for institutional selectivity as commonly used in the PBF
and literature on higher education finance (e.g. Hu et al. 2022; Gandara & Rutherford, 2018; Birdsall, 2018).
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a proxy and may only account for some policy changes, not all. All financial variables are
Consumer Price Index (CPI) CPI-adjusted to 2020 dollars.
3.6.3. Empirical Strategy

This essay examines how institutional expenditures in public four-year institutions subject to
PBF change over time. For the event study analysis, I followed Sun and Abraham’s (2021)
approach in conducting dynamic difference-in-differences to account for heterogenous treatment
effects across multiple time periods and multiple groups. | specify the model as follows:

* Spendingisy = @ + X§Z22 BiPBFiseen + 8Zyt v +0e + &g

Spending;,, represents each outcome measure (instructional expenditure per FTE

student, academic support expenditure per FTE student, student services expenditure per FTE
student, and institutional support expenditure per FTE student) for institution i in state s in year ¢.
PBF , is a binary indicator for policy treatment for institution 7 in state s in year ¢. The policy
treatment is the funding of public institutions by states based on PBF formulas in the four-year
sector, with the binary indicator coded as 1 for PBF-funded institutions and 0 for comparison
institutions in states with no PBF. f is the coefficient of interest, which indicates the
differences in institutional spending between PBF and non-PBF institutions in each year before
and after states funded public institutions based on PBF. I am interested in the post-treatment and
lagged effects of PBF funding for each spending category for up to 5 years. The pre-treatment
and lead effects for 5 years before PBF funding provide a falsification test of whether PBF-
funded and non-PBF institutions followed similar pre-trends in institutional spending for each
spending category. Near-zero and insignificant point estimates of pre-implementation differences
in spending outcomes provide support for the parallel trends assumption, implying that in the

absence of PBF funding, the average change in institutional spending for PBF-funded institutions
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would have been same as the average change in institutional spending for non-PBF institutions.
All estimates are relative to the year (t — 1) before institutions were funded based on PBF. §z;; is
a vector that includes institution- and state-level control variables associated with the target
outcomes described above. y; captures college fixed effects such as mission and location, and 7,
captures year fixed effects. The error term, &g, captures unobserved differences for each state in
each year (Wooldridge, 2021).
3.7. Results
3.7.1. Descriptive Statistics

Table 3.1 presents the descriptive differences in institutional expenditures for public
institutions in the treatment group in states with funded PBF formulas for the four-year sector (in
Columns 1 for the full sample, 2 for MSIs, and 3 for non-MSIs) and comparison peer institutions
in states with no PBF formulas (in Columns 4 for the full sample, 5 for MSIs, and 6 for non-
MSIs). Overall, institutional expenditures vary between and within institution types. On average,
spending on instruction per FTE was lower for PBF-funded institutions in the full sample
($11728) than their non-PBF peers ($11902). Similarly, MSIs and non-MSIs funded based on
PBF spent less on instruction than comparable peers in non-PBF states. Spending on academic
support per FTE was on average slightly higher for PBF-funded institutions in the full sample
($3218) than their non-PBF peers ($3204). In contrast, MSIs funded based on PBF spent slightly
less ($2722) on academic support than comparable MSIs in non-PBF states ($2749) while non-
MSIs funded based on PBF spent slightly more ($3432) on academic support than comparable
non-MSIs in non-PBF states ($3408). On average, spending on student services per FTE was
lower for PBF-funded institutions in the full sample ($2473) than their non-PBF peers ($2594).

In contrast, MSIs funded based on PBF spent slightly more ($2673) on student services than
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comparable MSIs in non-PBF states ($2578) while non-MSlIs funded based on PBF spent less
($2387) on student services than comparable non-MSIs in non-PBF states ($2601). Spending on
institutional support per FTE was on average lower for PBF-funded institutions in the full sample
($3329) than their non-PBF peers ($3732). Similarly, MSIs funded based on PBF spent less
($3126) on institutional support than comparable MSIs in non-PBF states ($3432), and non-MSIs
funded based on PBF spent less ($3416) on institutional support than comparable non-MSlIs in
non-PBF states ($3866). Interestingly, institutions funded based on PBF in the full sample, the
MSI and non-MSI subsamples each received the lower average revenues from state appropriation
per FTE, and state grant aid per FTE than their comparable non-PBF institutions. Further, the
percentage of PBF funding tied to performance in the four-year sector was lowest among PBF-
funded institutions in the non-MSI subsample (19%), 20% in the full sample, and highest in the
MSI category (22%). The level of funding at stake under PBF policies may moderate spending
behavior between and within categories of public institutions.

3.7.2. Event Study Results

This study examines whether funding public four-year institutions based on performance alters
educational and related spending patterns of PBF-funded institutions over time relative to peer
institutions that were not funded based on performance. Tables 3.2, 3.3, 3.4, and 3.5 present the
lagged treatment effects of funded PBF on institutional spending on instruction, academic
support, student services, and institutional support, respectively, based on Sun and Abraham’s
(2021) event study approach. Panels A, B, C in each table provide lagged treatment effects across
all treated public four-year institutions in the full sample, within treated MSIs, and for treated
non-MSIs, respectively. The results show variation of lagged effects of PBF funding on

institutional expenditures between and within types of treated institutions.
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Table 3.1. Descriptive Statistics

PBF-funded NonPBF
Full Sample 1\(/[28)1 NOI(I;;ASI Full (S4a)mple I\(/ISS)I Non-MSI
(1) (6)
Instructional 11728.4 10794.65 12129.46 11902.48 10883.04 12359.81
Expenditure per FTE
(5543.659)  (3437.541)  (6192.172) (6415.545)  (4202.034)  (7144.14)
Academic Support 3218371 2721.675 3431714 3203.818 2748987  3407.859
Expenditure per FTE
(2593.431)  (1380.901)  (2940.837) (2520.458)  (1541.818)  (2829.032)
Student Services 2473.345 2673.495 2387377 2593.659 2578.05 2600.662
Expenditure per FTE
(1234.62)  (1341.149)  (1176.295) Q134.119)  (1191.43)  (2441.693)
Institutional Support 3328.707 3125.673 3415.914 3731.793 3432.258 3866.167
Expenditure per FTE
(2438.805)  (1794219)  (2664.448) (2725273)  (1839.96)  (3030.529)
Tuition and Fee 9867.05 8756.333 10344.13 8745.127 7944457 2104316
Revenue per FTE
(4177.909)  (2890.288)  (4540.854) (4251.382)  (3233.803)  (4591.326)
State Applgf)rlizrlatlon per 7545 736 7799.434 7436.767 8591.92 8424.513 8667.02
(4425.08)  (4413.326)  (4428.102) (5777.723)  (4164325)  (6369.468)
Federalp‘:rpg;‘g’“a“on 718.8207 178.8263 930.7605 950.0666 101.2532 1330.853
(8887.022)  (2440.65)  (10497.91) (9465.754)  (1371.027)  (11335.87)
Local Appropriation per 3372787 279918 9331805 47.62806 1816495 40 84551
(353.461) (568.495) (199.208) (583.205) (109.087)  (939.614)
State Grant per FTE 794.7081 923.2475 739.4974 992.1721 1109.33 939.6139
(889.269) (958.547) (852.418) (1018.568)  (971.353)  (1034.95)
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Full-Time Fall
Enrollment (logged)

Percentage of
Applicants Admitted

Minority-Serving
Institution Status

State Appropriation to
the 4-Year Sector

(logged)

Percentage of
Performance-Based
Funding for the 4-Year
Sector

Tuition Control

State Higher Education
Policy Innovativeness

N = College - Year

Table 3.1. Descriptive Statistics (Continued)

8.846107
(1.405)
73.01786
(15.977)

0.3004658
(0.459)

20.36459

(0.665)

20.19791

(29.931)
0.4192547
(0.494)

0.0393442

(0.011)
1288

8.806857
(1.14)
74.24289
(17.81)

20.2625

(0.695)

22.00618

(29.59173)
0.4392765
(0.497)
0.0395797

(0.011)
387

8.862966
(1.505)
72.49168
(15.102)

20.40844

(0.647)

19.42122

(30.05776)
0.4106548
(0.492)
0.039243

(0.011)
901

8.514901
(1.588)
65.83425
(18.503)

0.309683
(0.31)

20.67903

(1.162)

0
0.4100029
(0.492)

0.036372

(0.011)
3439

8.752381

(1.291)
67.62911
(17.723)

20.84778

(1.151)

0
0.3446009
(0.475)

0.0369688

(0.011)
1065

8.408365

(1.694)
65.02906
(18.78)

20.60333

(1.159)

0
0.4393429
(0.496)

0.0361043

(0.011)
2374

Note. PBF = Performance-Based Funding
Standard Deviation in parentheses

All financial variables are in 2020 CPI-adjusted dollars




Panel A in Table 3.2 reveals a consistent increase in spending on instruction in the first
five years after funding public institutions based on performance. Instructional spending per FTE
grew from $428 after one year of funding based on PBF to $1,180 five years later. In Panel B,
PBF funding yields no significant lagged effect on instructional spending among PBF-funded
MSIs, although effects follow similar directions as seen among all treated public institutions in
Panel A. Likewise, implementing PBF did not significantly alter spending on instruction in PBF-
funded non-MSlIs in the first five years in Panel C.

The results in Panel A in Table 3.3 show no significant shifts in spending on academic
support spending per FTE student across all PBF-funded public institutions. Similarly, MSIs
funded based on performance in Panel B and non-MSI subject to PBF in Panel C did not

improve financial investments in academic support in the first five years.

Panel A in Table 3.4 indicates that funding public institutions based on performance
increased student services expenditure per FTE student by $411 across all treated public
institutions after five years. In Panel B, PBF funding yielded no lagged effect on student services
expenditure per FTE student among PBF-funded MSIs. Likewise, Panel C reveals no shifts in
spending on student services expenditure per FTE student among PBF-funded non-MSIs in the

first five years.

There are significant lagged effects on institutional support expenditure per FTE student
in Table 3.5. In Panel A, the increase in institutional support expenditure per FTE among PBF-
funded institutions was between $664 to $1,153 three to five years later. Institutional support
spending appears to also increase over time in MSI-treated institutions in Panel B although
changes in spending were not significant. Meanwhile, in Panel C, non-MSI subject to PBF

experienced a delayed increase in spending on institutional support. PBF funding yielded a $780
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Table 3.2. Event Study of PBF Effects on Instructional Expenditure

I-Year Lag  2-Year Lag 3-Year Lag 4-YearLag 5-Year Lag

(1) 2) (€) (4) ©)

Panel A: All Four-Year Institutions
428.073+ 520.883+ 754.298% 1089.35+ 1180.385+

(242.988) (278.111)  (354.152) (639.149) (659.635)
N (College-Year) 4726 4726 4726 4726 4726

Instructional Expenditure
per FTE

Panel B: Minority-Serving Institutions
Instructional Expenditure

per FTE 497.571 656.505 938.413 1380.520 1303.265
(361.440) (440.318)  (861.095)  (1538.314) (1521.412)
N (College-Year) 1450 1450 1450 1450 1450

Panel C: Non-Minority-Serving Institutions
Instructional Expenditure 430.884

485.432 549.019 675.724 811.641
per FTE
(272.416) (331.151)  (368.118) (565.198) (514.603)
N (College-Year) 3274 3274 3274 3274 3274
Covariates Yes Yes Yes Yes Yes
FE: opeid X X X X X
FE: year X X X X X

Note. PBF = Performance-Based Funding
Standard errors clustered by state are in parentheses

+ p<0.1 *p<0.05 ** p<0.01 *** p<0.001

increase institutional support expenditure per FTE in non-MSI-treated institutions after five
years.

The event study results show that, over time, funding public institutions based on PBF is
associated with dynamic changes in institutional spending. However, delayed shifts in spending
appear to be more persistent in instructional spending across all institutions subject to PBF but
less so for other spending categories. Further, MSIs do not appear to alter spending patterns in
response to PBF. Meanwhile, non-MSIs appear to respond to PBF policies by delaying the

increase in spending on institutional support, a spending behavior also observed across all
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Table 3.3. Event Study of PBF Effects on Academic Support

I-Year Lag  2-Year Lag 3-Year Lag 4-YearLag 5-Year Lag
) ) 3) “4) (5)
Panel A: All Four-Year Institutions
Academic Support
Expenditure per FTE 71.929 67.977 279.885 223.329 296.134
(95.524) (130.146)  (194.147) (259.294) (206.286)
N (College-Year) 4726 4726 4726 4726 4726
Panel B: Minority-Serving Institutions
Academic Support
Expenditure per FTE 11.346 -14.021 -3.269 -159.486 -57.191
(102.510) (107.417)  (211.549) (285.108) (246.367)
N (College-Year) 1450 1450 1450 1450 1450
Panel C: Non-Minority-Serving Institutions
Academic Support
Expenditure per FTE 100.513 100.513 369.885 235.747 147.645
(112.667) (112.667)  (245.585) (320.879) (299.375)
N (College-Year) 3274 3274 3274 3274 3274
Covariates Yes Yes Yes Yes Yes
FE: opeid X X X X X
FE: year X X X X X

Note. PBF = Performance-Based Funding

Standard errors clustered by state are in parentheses

+ p<0.1 *p<0.05 ** p<0.01 *** p<0.001

institutions subject to PBF. The summary of results and hypotheses are in Table B.1 in Appendix

B.

3.7.3. Sensitivity Analysis

I conducted several robustness checks to assess the sensitivity of my main results. I used

event study analysis to examine the pre-treatment effects of PBF on institutional expenditure to

assess whether public institutions in the treatment and comparison groups were similar before

exposure to PBF policies (Furquim et al., 2020; Sun & Abraham, 2021). The event study plots in

Figures 3.2, 3.3, and 3.4 largely show near-zero differences in institutional expenditures in the
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Table 3.4. Event Study of PBF Effects on Student Services

1-Year Lag  2-Year Lag 3-Year Lag 4-YearLag 5-Year Lag
) 2) 3) “4) ()
Panel A: All Four-Year Institutions
Student Services «
Expenditure per FTE 117.129 161.930 165.180 158.343 410.925
(98.210) (124.454)  (147.964) (182.574) (197.234)
N (College-Year) 4726 4726 4726 4726 4726
Panel B: Minority-Serving Institutions
Student Services
Expenditure per FTE 43913 171.816 -151.486 -173.005 251.866
(180.421) (157.431)  (267.744) (368.897) (322.808)
N (College-Year) 1450 1450 1450 1450 1450
Panel C: Non-Minority-Serving Institutions
Student Services
Expenditure per FTE 124.440 186.637 195.087 149.977 233.599
(101.637) (156.428)  (125.398) (168.082) (151.630)
N (College-Year) 3274 3274 3274 3274 3274
Covariates Yes Yes Yes Yes Yes
FE: opeid X X X X X
FE: year X X X X X

Note. PBF = Performance-Based Funding

Standard errors clustered by state are in parentheses

+ p<0.1 *p<0.05 ** p<0.01 *** p<0.001

pre-treatment periods between PBF-funded institutions and non-PBF institutions, and by MSI

status. The near-zero differences in institutional expenditures in the pre-treatment serve as a

falsification test, indicating that spending patterns were not significantly different between

treated and untreated institutions prior to PBF funding and satisfies the parallel trends

assumption for estimation with difference-in-differences regressions (Furquim et al., 2020). Few

exceptions are observed in the plots for institutional support expenditure per FTE with non-zero

differences four to five years before PBF. Readers should take caution when interpreting lagged

effects for spending on institutional support.
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Table 3.5. Event Study of PBF Effects on Institutional Support

1-Year Lag 2-Year Lag  3-Year Lag 4-Year Lag 5-Year Lag
@) 2) 3) 4 (©)
Panel A: All Four-Year Institutions
Institutional Support Expenditure per FTE 252.675 279.870 663.502* 823.725%* 1152.700%*
(286.716) (278.353) (284.871) (305.815) (336.646)
N (College-Year) 4726 4726 4726 4726 4726
Panel B: Minority-Serving Institutions
Institutional Support Expenditure per FTE -168.729 101.253 751.637 624.362 755.106
(209.341) (228.860) (460.651) (600.559) (646.502)
N (College-Year) 1450 1450 1450 1450 1450
Panel C: Non-Minority-Serving Institutions
Institutional Support Expenditure per FTE 361.382 285.974 285.870 285.870 779.592%*
(295.084) (307.438) (257.241) (257.241) (297.953)
N (College-Year) 3274 3274 3274 3274 3274
Covariates Yes Yes Yes Yes Yes
FE: opeid X X X X X
FE: year X X X X X

Note. PBF = Performance-Based Funding
Standard errors clustered by state are in parentheses
+ p<0.1 *p<0.05 ** p<0.01 *** p<0.001
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The study accounted for heterogeneous treatment effects of PBF funding by examining
spending behavior by type of institutions for all public four-year institutions, MSIs, and non-
MSIs. Heterogeneous treatment effects of PBF funding were also disaggregated by expenditure
type. Because the level of state funding tied to performance varies between states, I attempted to
account for any confounding effects of PBF dosage on the main results by estimating the impact
of implementing PBF above the median dosage of 5.45% versus no PBF, and below the median
dosage versus no PBF. Table B.2 and Figure B.1 in the appendix show that tying more than
5.45% of baseline funding to performance appears to support increased spending on instruction
per FTE student two to five years after, delayed increases in spending on student services, and
institutional support. Similarly, allocating less than 5.45% of baseline funding based on PBF
incentivized some lagged increases in spending on instruction, student services, and institutional
support spending per FTE student in Table B.3 and Figure B.2. The sporadic shifts in
institutional spending per FTE appear to be driven by both below and above median PBF dosage.
Another issue I addressed is the confounding effects of early adopters and implementers of PBF
policies in my analytic sample as effects of performance management tend to become more
evident over time (Gerrish, 2016). To check for any confounding effects of early adopters and
implementers of PBF policies, I created a restricted sample of only public universities in states
that adopted PBF between 2010 — 2019, leading me to exclude public universities in the states of
Arkansas, Colorado, Florida, Illinois, Indiana, Kentucky, Minnesota, Missouri, New Jersey,
North Carolina, Ohio, Oklahoma, Oregon, Pennsylvania, South Carolina, South Dakota,
Tennessee, Texas, and Washington that had adopted PBF policies before 2010 (Rosinger et al.,
2022a).

Dougherty and Reddy (2013) reported that some college and university administrators in
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Figure 3.2. Event Study of Funded PBF for the Full Sample
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Figure 3.3. Event Study of Funded PBF for the MSI Subsample
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states that had adopted PBF between 1990 and 2013 regarded PBF policies as symbolic policies.
The performance management literature tells us that performance regimes that serve symbolic
purposes do not necessarily improve organizational effectiveness as those that serve for
purposeful uses (Moynihan, 2008). The results for the restricted sample of recent adopters of
PBF are largely consistent with the main results (Table B.4 and Figure B.3).

Given that institutions might be altering spending to improve completion outcomes that
states implementing PBF care about, I explored the impact of PBF on graduation rates in public
four-year institutions, a common measure of student success, as an exploratory examination of
whether dynamic changes in institution expenditures in institutions subject to PBF improves
graduation rates. The results in Table B.5 and Figure B.4 do not show any significant
improvement in graduation rates across all treated public institutions, and by MSI status.
However, changes in institutional spending might be associated with other measures of student
outcomes not explored in this study. Furthermore, I conducted the Chow test to show that
disaggregating the analyses of PBF effects on institutional spending provides improvement in
model fit and is suitable for this study (Table B.6).

3.8. Discussion

Changes in the financial priorities of public colleges and universities serve as crucial
institutional mechanisms for translating PBF policies to improved student outcomes. Although
the extensive literature on the impact of PBF policies reveals limited improvement in student
outcomes in public institutions, understanding how PBF policies influence changes in
institutional behavior, which moderate student success and institutional performance, remains
limited. In response, this study examines how funding public institutions based on performance

alters institutional spending patterns of public universities in the four-year sector over time.
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According to the principal-agent theory, we would expect public institutions receiving state
funding based on their performance to channel institutional resources toward educational and
related spending areas that are more likely to improve college completion outcomes to secure
state tax dollars. I find suggestive evidence of dynamic and differential effects of PBF on
spending patterns in public four-year institutions, which vary by expenditure category and MSI
status of institutions.

Over time, public four-year institutions increase their spending on instruction after
receiving state funding based on their performance, which is consistent with my theoretical
expectations. This finding also aligns with Kelchen and Stedrak’s (2016) study that found a
positive lagged effect of PBF on instruction in the second year of the policy. Given that extant
evidence suggests that investing in instruction improves student outcomes (Pike & Robbins,
2019; Gansemer-Topf et al., 2018; ACTA, 2021), when states fund public institutions based on
student success, the institutions may be motivated to channel more resources toward instruction.
However, while channeling more resources to instruction is desirable, it is not exactly clear as to
whether institutions have sufficient information on what level of changes in spending per FTE
student on instruction will be adequate to improve student outcomes. The question of how much
spending is adequate to improve student success remains, especially as the supplemental analysis
in this study finds no improvement in graduation rates in public four-year institutions subject to
PBF.

Similarly, this study also finds evidence that public four-year institutions experience
some delayed increase in student services. Prior qualitative study by Dougherty and Reddy
(2013) found that public colleges and universities made several changes to student services in

response to PBF, including improvements in student advising and counseling, course registration
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procedures, financial aid procedures, and job placement services. Again, whether and how
changes on student services spending boost student outcomes for institutions funded based on
performance is an avenue for future research. Information on how much spending will improve
student outcomes may help institutional leaders in making financial decisions that enhance
student outcomes more effectively and equitably.

Consistent with theoretical expectations, MSIs funded based on their performances do not
appear to significantly alter their spending on instruction, student services, and academic
support, which may be explained by several reasons. First, limited financial resources in MSIs
may constrain improvements in instructional spending (Hillman, 2020; Cheslock, 2019). PBF
incentives do not offer much financial advantages to MSIs (Hillman & Corral, 2017; Ortagus et
al., 2022) and may disincentivize these institutions from shifting their financial priorities in
response to PBF policies. Limited opportunities to maximize revenue from state funding may
also impede changes in institutional budgets. The null response of MSIs in investing more
institutional resources in instruction is concerning and may imply less improved student
outcomes for many underserved students who attend MSIs as pathways for economic mobility
(Espinosa et al., 2019; Boland et al., 2019). Second,

constrains in other areas of institutional capacity may limit MSIs responses to PBF
funding (Dougherty et al., 2016; Hillman et al., 2024). For instance, instituting performance-
oriented practices in colleges and universities requires both the data management infrastructure
and institutional research staff and these resources may be limited in historically underfunded
MSIs. Thus, limiting the capacity of MSIs to make institutional changes in response to PBF

policies.
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Contrary to theoretical expectations, non-MSIs do not appear to significantly alter their
spending on instruction, student services, and academic support. Instead of increasing their
educational and related spending in response to PBF, non-MSIs may exploit other avenues on the
revenue side, especially as empirical evidence suggests that non-MSIs are less likely to lose state
funding under PBF (Ortagus et al., 2022; Hagood, 2019). For instance, evidence suggests that
PBF motivates some public institutions to become more selective (Ra et al., 2023; Birdsall,
2018; Hillman, 2016; Dougherty et al., 2016), enrolling students with higher chances of
completing their programs and graduating. Increased institutional selectivity may restrict access
for students perceived to be less likely to complete college, in a manner that games the system, to
secure state performance dollars. Gaming in performance management contexts makes
performance incentives counterproductive (Courty & Marschke, 2004; Heinrich & Marschke,
2010). Such unintended institutional responses may widen existing gaps in educational
attainment by class and race and ethnicity (Hillman, 2020).

Contrary to expectations, this study finds that public institutions committed more
resources toward administrative expenses three to five years later. Non-MSIs also experienced a
delayed increase in outlays for administrative support. Like Kelchen and Stedrak (2016), this
study did not find any immediate increase in institutional support spending in the first two years
of PBF implementation. The delayed increase in institutional support expenses may be due to the
compliance costs associated with collecting, analyzing, and reporting performance data over time
(Dougherty & Reddy, 2013). As such, the dynamic increases in institutional support expenses
across public four-year institutions may be associated with attempts to enhance institutional
capacity to comply with the growing demand to generate and manage performance data to secure

performance dollars.
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However, compliance costs associated with implementing PBF in some public
institutions is perceived to create “administrative nightmare” and implementation barriers
(Dougherty & Reddy, 2013). Moreover, extant research does not find a positive relationship
between spending on institutional support and student outcomes success (Abouzeida, 2014;
Gansmer-Topf and Schuh, 2006; Ryan, 2005; Webber and Ehrenberg, 2010). States
policymakers may consider ways to help public institutions keep compliance costs low and
invest more in areas with higher likelihood of improving student outcomes, including spending
on instruction and academic support.

3.9. Limitations and Future Research

Although this study draws on quasi-experimental methods and is grounded in extant
theoretical and empirical insights to provide robust evidence on institutional responses to PBF,
some limitations and potential areas of future work should be noted. First, although using per
FTE student measures is associated with student outcomes (Deming & Walters, 2018), it is likely
that changes in full-time enrollment levels may bias changes in spending patterns, especially in
MSIs with high part-time students. Future studies may operationalize institutional spending with
alternative measures to estimate PBF effects, such as logged amounts of spending categories, or
year-to-year percent change by expenditure type.

While the sensitivity analysis of dosage effects of PBF on spending patterns supports the
main findings of this study, PBF dosage was operationalized using binary treatment variables for
above and below median dosage. Future studies may examine what level of PBF funding is
associated with changes in institutional spending using the continuous variable of PBF funding
tied to institutional performance to estimate average causal response for specific spending

categories. This understanding may help state policymakers determine the percentage of baseline

78


https://link.springer.com/article/10.1007/s11162-017-9462-2#ref-CR1
https://link.springer.com/article/10.1007/s11162-019-09567-7#ref-CR28
https://link.springer.com/article/10.1007/s11162-019-09567-7#ref-CR79

funding to tie to institutional performance to incentivize desirable responses from public
institutions for improved student outcomes.

Understanding how PBF incentivizes specific expenses within broad spending categories
may provide more nuanced insights on institutional responses. For instance, examining how
public institutions potentially alter their instructional staff by substituting less expensive adjunct
faculty for expensive tenure-stream faculty to contain instructional costs in response to PBF may
provide plausible explanation for why funding shifts from input-based to outcome-based funding
fails to significantly move the needle on student outcomes (Leslie et al., 2012). This may be
particularly salient in MSIs facing funding instability.

The evidence of increased spending on institutional support may indicate that PBF places
some administrative burden on institutions, potentially motivating institutions to prioritize
resources to meet compliance requirements than to areas with more direct impact on student
outcomes. Qualitative studies may help tease out the specific administrative changes institutions
make in response to PBF. This understanding may help policymakers design institutional
capacity strengthening initiatives for public institutions, to enable colleges and universities to
make desirable institutional changes to boost student outcomes.

Lastly, IPEDS finance data has the parent-child reporting issue (Jaquette & Parra, 2016),
where some institutions with multi-campuses may combine the finance data of their main
campus (parent) and branch campuses (child) and report their finance data to IPEDS at the parent
level. However, public four-year institutions are less affected by this problem (Kelchen, 2019b).
Still, T followed Kelchen’s (2019b) recommendation and disaggregated institutions based on their
Office of Postsecondary Education ID (OPEID) and excluded less than 1% of the observations

affected by the parent-child reporting issue. I analyzed alternative model specifications that
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included the observations, and the results were consistent with the main findings. There was no
significant impact of the parent-child reporting issue in this study’s findings.
3.10. Conclusion

As PBF policies continue to gain traction across states, understanding whether and how
structural shifts in state funding to higher education from input-based to outcome-based
incentivize responses from public institutions is central to improving student outcomes. This
study finds that public universities often prioritize investments in instruction and institutional
support over time. While improved instructional spending is desirable, understanding how much
should be spent on instruction and other educational and related outlays may help institutions
improve student success more equitably (Hillman et al. 2024). It is also important to investigate
whether institutions are (re)directing resources toward institutional support because they expect
administrative expenses to improve student outcomes, whether it is to meet compliance
requirements, or whether to meet competing goals such as institutional prestige associated with
high administrative expenses. The evidence may help policymakers make funding decisions to

equitably distribute state resources to boost college participation for diverse student groups.
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Chapter IV. Financial Pressures and Cutbacks: Do Tuition Freezes Motivate Dynamic
Changes in Instructional Faculty Composition in Public Four-Year Institutions?
4.1. Introduction

Making college affordable is a top priority for many states (Harnisch et al., 2024). An
increasing number of states are employing tuition price control policies to keep costs of
attendance low for resident students in response to concerns about college affordability. Nearly
two in three states imposed tuition price controls during the four years between 2017 — 2022
(Colorado et al., 2023). Tuition price controls may be designed as tuition freezes that keep tuition
flat from year to year, tuition caps that limit tuition increases, and guaranteed tuition that fix
tuition rates for students from enrollment until completion (Colorado et al., 2023; Kelchen &
Pingel, 2023; Worsham, 2022; Delaney & Kearney, 2016). However, as tuition price controls
have increased in popularity, public higher education institutions experienced a 4.7% decline in
average tuition revenue between 2016 — 2021 (Laderman & Kunkle, 2022). Making college
affordable for resident students by imposing tuition price restrictions threatens tuition revenue
and creates financial uncertainty for higher education institutions, which may impact student
success ultimately.

Although studies find that institutions may attempt to alter their enrollment mix to
generate revenue from non-resident and graduate students in response to tuition price controls
(Miller & Park, 2022; Kelchen & Pingel, 2023; Kim & Ko, 2015; Worsham, 2023), tuition price
controls limit institutions’ capacity to offset fluctuating state appropriations with declining
tuition revenue (Deming & Walters, 2017; Colorado et al., 2023). With limited room to diversify
revenue, financial uncertainty creates budget imbalances. Financial uncertainty may motivate

organizations to employ austerity measures that involve consuming fewer institutional resources

81



to contain institutional costs (Levine, 1979; Leslie et al., 2012; Brinkman & Morgan, 1995).
Thus, public institutions operating in state policy contexts with tuition price controls face dire
financial pressures and may look inward to contain costs.

Recent empirical evidence reveals that tuition controls motivated decreases in per-student
instructional expenditure and benefits for instructional staff in public universities (Miller & Park,
2022). Other evidence shows that public institutions experiencing financial shocks cut back on
full-time instructional faculty (Rutherford & van der Voet, 2019), and substitute less expensive
contingent faculty for more expensive for tenure-stream faculty (Frye, 2015; Goodman & Volz,
2020). It is likely that public institutions may cut back on instructional costs, a major expenditure
category, by altering their instructional faculty composition to manage budget imbalances in the
short-term when exposed to tuition price controls.

This study examines whether and how exposure to tuition freezes motivates changes in
the composition of instructional faculty in public four-year institutions — changes that may lower
instructional costs but potentially impact students outcomes in the long run. Because there may
be trade-offs associated with addressing budget imbalances in the short-term and achieving
organizational goals (Rutherford & Van Der Voet, 2019; Cameron & Smart, 1998), public
institutions subject to tuition restrictions may do nothing or delay changes to instructional faculty
composition. The study asks:

e Research Question 1: To what extent do public four-year institutions operating in states
with tuition freezes alter their instructional faculty composition over time?
e Research Question 2: Do the effects of tuition freezes on instructional faculty

composition vary for doctoral research institutions and non-doctoral institutions?
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The study contributes to the literature on tuition price controls by examining institutional
responses on the expenditure side to complement studies exploring institutional responses to
tuition price controls on the revenue side (Miller & Park, 2022; Kelchen & Pingel, 2023; Kim &
Ko, 2015; Worsham, 2023). Evidence on institutional changes on the expenditure side may help
states to better understand how institutions alter their budgets when subject to tuition price
controls in ways that put college affordability initiatives at odds with the quality of higher
education and student success, especially for less-resourced non-doctoral institutions with fewer
financial resources than doctoral research institutions (Hillman, 2020; Cheslock & Shamekhi,
2020). The study examines how tuition freezes are associated with shifts in full-time tenured,
full-time tenure-track, full-time non-tenure-track, and part-time instructional faculty in doctoral
research institutions and non-doctoral institutions.

4.2. Tuition Price Control Policies and Institutional Responses

A central feature of tuition price control policies involves limiting year-to-year changes
in tuition rates to boost college affordability. However, the three broad categories of tuition price
control policies vary in key design elements and state contexts. For instance, states appear to
favor keeping tuition flat for set periods with tuition freezes. Between 2017 — 2022, one in three
states implemented a tuition freeze in the four-year sector while one in ten states employed a
tuition cap (Colorado et al., 2022). States often cap tuition increases at, above, or below the
Consumer Price Index (CPI) (Kelchen & Pingel, 2023). Further, the states of Illinois, Oklahoma,
Texas, and North Carolina have provided fixed tuition rates for resident students from the time of
enrollment to time of completion via guaranteed tuition programs (Delaney & Kearney, 2016;

Worsham, 2023). Policies restricting tuition prices may be set via state legislation as was set by
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13 states in 2020 (Pingel & Broom, 2020), or by state higher education governing boards (Kim &
Ko, 2015; Colorado et al., 2023).

There are indications that tuition regulations spur strategic behaviors in institutions. Kim
and Ko (2015) found that instead of controlling growth in tuition, the introduction of caps
increased tuition by 12% in public colleges and universities. The authors contend that tuition
controls may trigger moral hazards wherein institutions increase their tuition prices in
anticipation of tuition cap announcements. When this happens, the authors argue that tuition caps
become counterproductive to the intended purpose of making college affordable to students.
Interestingly, the implementation of tuition caps in recent years is becoming much lower than in
the early 2000s, indicating that states may have recognized the tendency of this perverse
behavior occurring in public institutions. Instead, an increasing number of states now opt for
tuition freezes rather than caps in controlling tuition prices (Colorado et al., 2022).

In contrast to Kim and Ko (2015), Miller and Park (2022) reported that tuition freezes
and caps caused tuition prices to fall by 6.3 percentage points at four-year institutions, and 9.3
percentage points at two-year institutions. Since tuition controls restrict price increases for in-
state students, public institutions may respond strategically by changing the enrollment mix to
attract more financially attractive students such as full-pay students from out of state and
international students who pay much more than in-state students to boost tuition revenue
(Ehrenberg, 2020), potentially restricting access for in-state students. In their analyses of changes
in enrollment outcomes in public universities subject to tuition freezes, Kelchen and Pingel
(2023) only found modest enrollment gains for underserved, Hispanic students in less selective
public universities. While these empirical studies reveal diverse effects of tuition price controls,

these studies often cited that the level of dependence on tuition revenue may moderate
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institutional responses to tuition price controls. Less selective and non-research institutions that
are more reliant on tuition revenue are likely to be more responsive to tuition price controls.

Additionally, Miller and Park (2022) reported that tuition freezes motivated a 3.3
percentage point decrease in instructional spending per-student in four-year institutions, with a
4.5 percentage point reduction in benefits for instructional staff, although the study did not
disaggregate effects between public and private four-year institutions. Miller and Park’s findings
align with evidence from Rutherford and van der Voet (2019) that show that public universities
experiencing financial shocks decreased their full-time instructional faculty. However, it is not
immediately clear as to whether and how changes in instructional faculty in institutions
experiencing financial instability differ for doctoral research institutions and non-doctoral four-
year institutions that tend to vary in their faculty composition (American Association of
University Professors [AAUP], 2020).

Between 2009 and 2019, nearly half of the faculty in doctoral institutions were tenure-
stream, while only around a third of the faculty in master’s and bachelor’s institutions were
tenure-stream (AAUP, 2020). In the same period, about a third of the faculty in doctoral
institutions were part-time while more than half of faculty in master’s institutions and nearly half
of faculty in bachelor’s institutions were part-time. Additionally, non-tenure-track faculty was
the smallest instructional faculty category across institution types in the four-year sector between
2009 to 2019. This variation in faculty composition across institution types may serve as an
indication of differences in institutional capacity between doctoral institutions and non-doctoral
institutions. Higher education institutions with different capacities may respond differently to

state policy changes (Hillman et al., 2024).
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The current study examines changes in full-time and part-time instructional faculty in
public doctoral research institutions and non-doctoral four-year institutions when tuition is
frozen to contribute evidence on the cost behavior of varying institutions during financial stress.
Full-time instructional faculty may be tenured, tenure-track, or non-tenure-track. Unlike other
full-time instructors, non-tenure-track instructors and part-time instructors do not enjoy tenure
protections and may be susceptible to being cut. The conditions of faculty employment may also
constrain who and how university administrators cut back on instructional faculty when
responding to financial uncertainty. Following the existing convention (see Woessmann &
Bettinger, 2020), tenured faculty and tenure-track faculty are referred to as tenure-stream faculty
while non-tenure-track faculty and part-time faculty are described as contingent faculty
throughout this chapter.

4.3. Institutional Resources and Instructional Faculty Composition

Amid dwindling state appropriations, public colleges and universities increasingly rely on
tuition revenue. Following the Great Recession, tuition revenue comprised about 48% of revenue
for public higher education institutions in 2013 (Laderman & Kunkle, 2021). However, tuition
regulations are increasingly making tuition revenue unstable in recent times, potentially
incentivizing strategic spending cuts to contain costs, even as evidence reveals trends of cutbacks
on instructional spending in public higher education institutions in recent decades (Ecton &
Dziensinki, 2022).

Spending on instruction, including faculty compensation, constitutes the largest
expenditure category in public higher education and is reliant on tuition revenue (Leslie et al.,
2012). More than a third of all spending in public colleges and nearly 40% in public universities

in the 2021-22 academic year went to instructional expenditure (National Center for Education
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Statistics [NCES], 2022). However, instructional spending has been growing at a slower pace
than other non-instructional categories since the Great Recession (American Council of Trustees
and Alumni [ACTA], 2021), suggesting cost containment on instructional outlays. Since
teaching excellence encompasses a primary function of many public institutions, college
administrators may employ cutback tactics that allow for continued teaching of students at
reduced costs in times of financial uncertainty. However, doing so may impact the quality of
teaching that students receive.

Even when course instructions are offered continuously during financial instability, who
does the teaching may matter to student outcomes. Based the analyses of productivity in doctoral
and masters institutions, Sav (2019) found that tenured faculty were associated with improved
graduation rates in doctoral and masters institutions while tenure-track faculty were negatively
associated with graduation rates in doctoral institutions and neither improved nor decreased
graduation rates in masters institutions. Like tenured faculty, non-tenure-track faculty were
positively associated with graduation rates in doctoral institution but were associated with null
effects on graduation in masters institutions. One may argue based on this evidence that students
would more likely succeed when taught by tenured, and non-tenure-track faculty in doctoral
institutions, and by tenured faculty in non-doctoral institutions.

However, because tenured and tenure-track faculty are significantly more expensive than
contingent faculty, university administrators responding to unstable revenue might look into
substituting the latter for the former to contain instructional costs. According to Monk (2007),
contingent faculty cost about 64% less than tenured and tenure-track faculty. Cheslock et al.
(2016) add that this pay gap may be even wider if benefits are considered given that contingent

faculty typically do not receive the benefits that tenure-stream faculty receive. The potential cost
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savings on instructional expenditure associated with hiring contingent faculty may motivate
college and university administrators to alter their instructional faculty composition in favor of
contingent appointments, especially when contending with financial shocks and operating in
state policy contexts with restrictive tuition policies.

Additionally, contingent faculty typically take up most of the teaching workload (Xu &
Solanki, 2020) and may provide more flexibility for tenure-stream faculty to focus on other
research endeavors that contribute to institutional prestige. In 2018-19, nearly 55% of faculty in
master’s universities were part-time and 16% were non-tenure-track, while tenured faculty in
doctoral research institutions fell from 51% in 2009 to 45% in 2019 (AAUP, 2020). Given that
the proportion of contingent faculty is increasingly outpacing tenure-stream faculty, projections
are that by 2040 only one in ten faculty in higher education institutions will be tenure-stream
(Morson & Schapiro, 2015). From the managerial standpoint, the benefits of substituting
contingent faculty for tenure-stream faculty are cost-savings and flexibility, but the burden of
learning may shift to students in the long-run. For instance, using contingent faculty to teach
complex graduate classes may be challenging, and thesis and dissertation mentoring for graduate
students may also suffer when contingent faculty substitute tenure-stream faculty.

While there is a growing concern regarding the impact of contingent faculty on student
success, empirical evidence reveals mixed effects. For instance, scholars found that the use of
contingent faculty at four-year institutions negatively impacts graduation rates (Ehrenberg &
Zhang, 2005; Sav, 2019) and persistence (Bettinger & Long, 2010). Interestingly, Bettinger and
Long (2010) reported that contingent faculty positively impacts students’ choice of majors.
Likewise, Figlio et al. (2015) found that contingent faculty with long-term relationships with

Northwestern University tend to be better instructors than comparable tenure-stream faculty.
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Given this mixed evidence on the relationship between instructional faculty and student success,
exploring how interventions to make college affordable for resident students that limit tuition
revenue alter instructional faculty composition in public institutions becomes salient.

4.4. Conceptualizing Cutbacks on Instructional Faculty Composition

In 1995, Brinkman and Morgan predicted a shift in the financial future of higher
education institutions away from increasing revenue to controlling expenditure. The authors
cautioned that revenue restrictions from government and students would create disruptions in the
finances of higher education institutions. Volatile revenue will motivate institutional leaders to
employ austerity measures in balancing budget shocks. With the increasing burden of tuition
price controls and dwindling state funding in recent times, it appears that public higher education
institutions now operate within the precarious financial future that Brinkman and Morgan
envisioned, spurring strategic institutional responses and cutbacks (Colorado et al., 2023).

This study draws on conceptual perspectives from Levine’s (1978; 1979) organization
theory on cutback management to systematically assess whether financial uncertainty associated
with tuition freezes induce cutbacks in higher education institutions. As Levine puts it, cutback
management involves “managing organizational change toward lower levels of resource
consumption and organizational activity” in times of financial stress (1979, p180). The theory
posits that organizations facing financial shocks will employ strategic choices to manage budget
imbalances. However, managing short-term budget imbalances while managing organizational
effectiveness may be challenging for many organizations. For many higher education
institutions, instructional faculty responsible for teaching, research, and service constitute vital
institutional resources (Cheslock et al., 2016), and instructional spending is a major cost category

for colleges and universities (Rutherford & van der Voet, 2019; Demining & Walters, 2017).
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Times of financial uncertainty may put instructional spending at risk of cuts for cost-saving.
Given that instructional spending is largely reliant on tuition revenue (Cheslock et al., 2016),
unstable tuition revenue due to frozen tuition that keep tuition flat may lead higher education
institutions to alter instructional faculty composition to contain instructional costs.

According to cutback management theory, organizations facing financial pressures may
choose to implement any one or a mix of these broad cutback approaches; 1) across-the-board
cuts, 2) targeted cuts, and 3) efficiency-oriented cuts. Across-the-board cuts involve cutting all
organizational units, services, and programs equally (Pollitt, 2010). For instance, management
can ask all organizational entities to reduce their budgets by a set percentage, with everyone
experiencing “equal misery” (Hood & Wright, 1981). Employing across-the-board cuts reduces
management discretion and is typically faster to implement but may create disparate effects on
services and programs. In contrast, targeted cuts are more discretionary, involving strategic
prioritization (Pollitt, 2010; Jimenez, 2014). With targeted cuts, managers prioritize which
organizational entities would be cut and may apply cuts to selected entities based on different
percentages. Implementing targeted cuts is more involved as managers may have to analyze
performance data and link cutback decisions to their organizations’ strategic plans, in what
Jimenez (2014) describes as “smart cuts.” Targeted cuts are a more rational approach to cutbacks
that leverage performance-oriented practices in responding to budget shocks (Raudla et al., 2017,
Jimenez, 2014). However, unstable financial circumstances may leave organizations with
incomplete or outdated information to inform rational cuts (Rutherford & Van Der Voet, 2019),
in which case organizations may do nothing and wait out the fiscal stress while anticipating a

return to fiscal normalcy.
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The third approach to cutbacks involves efficiency-oriented cuts, a kind of “doing more
with less” organizational response to financial instability (Pollitt, 2010). Efficiency-oriented cuts
“would be made in a manner that maintains (or even improves) the quality of services while
saving money”’ (Raudla et al., 2017, p378). Cutback tactics for the purposes of productivity and
efficiency often involve personnel changes (Raudla et al., 2017). In practice, organizations may
cut back personnel costs to balance their budgets in the short-term using specific cutback
instruments such as salary and/or benefit cuts, layoffs, hiring freezes, and substituting less
expensive staff for expensive staff. In addition to personnel changes, institutions may also
explore cutting supplies and other non-essential resources to contain costs (Levine, 1978; 1979;
Raudla et al., 2017). Prior research suggests that higher education institutions may target changes
in faculty composition in times of financial uncertainty (Rutherford & van der Voet, 2019);
Miller & Park, 2022). However, there is need for more evidence to enhance understanding on
whether and how different institution types make changes to their faculty composition when
exposed to tuition price controls.

Recent evidence shows that exposure to tuition freezes decreased spending on instruction
in four-year colleges and universities, with cuts in instructional spending driven by cuts in fringe
benefits for instructional faculty (Miller and Park, 2022). Declining fringe benefits may be
indicative of shifts in tenure-stream faculty who tend to receive more benefits than their
contingent faculty peers. Likewise, Rutherford and van der Voet (2019) found that four-year
colleges and universities operating in turbulent fiscal environments decreased their full-time
instructional faculty, but the decline did not appear to persist over time. However, because
doctoral research institutions require tenure-stream faculty for other research endeavors, we

would expect limited cuts of tenure-stream faculty in public doctoral research institutions than in
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non-doctoral institutions with primary mission of providing undergraduate instructions. This
leads me to hypothesize that:

H1la: Tenured and tenure-track instructional faculty in public doctoral research

institutions and public non-doctoral institutions will decrease following exposure to

tuition freezes.

H1b: Public doctoral institutions will be less likely to make expensive cuts of tenured and

tenure-track instructional faculty than public non-doctoral institutions in the short-term

as public doctoral institutions require tenure-stream faculty for other research purposes.

Further, contingent faculty with no tenure protections may also be at risk of easy cuts
when tuition revenue is threatened. Institutions may cut contingent faculty for cost-saving
purposes or to rebuild tenure lines in the short-term. Making easy cuts of contingent faculty to
rebuild any lost tenure lines for the purposes of improving research productivity may be
particularly appealing to doctoral research institutions. However, non-doctoral institutions make
short-term cuts of contingent faculty to balance their budgets in times of financial uncertainty.
This leads me to hypothesize that:

H2a: Contingent non-tenure-track and part-time instructional faculty in public doctoral

research institutions and public non-doctoral institutions will decrease following

exposure to tuition freezes.

H2b: Public doctoral institutions will be more likely to make easy cuts of contingent non-

tenure-track and part-time instructional faculty to rebuild tenure lines than public non-

doctoral institutions in the short-term.

However, the joint production characteristic of higher education where faculty are

typically engaged in teaching, research, and service — endeavors that drive organizational goals

92



and performance of colleges and universities — may complicate the outright cuts of instructional
faculty even in times of financial uncertainty (Cheslock et al., 2016). Instead of outright cuts,
financial uncertainty may motivate public institutions to substitute less expensive contingent
faculty for more expensive tenure-stream faculty for cost-saving purposes in the long-term (Frye,
2015; Hurlburt & McGarrah, 2016a; AAUP, 2022). Such substitution may allow institutions too
shift more teaching load to contingent faculty, to provide flexibility for tenure-stream faculty to
focus on their research productivity that may help generate research grants for institutions,
especially for doctoral research institutions.

Additionally, while higher education is labor-intensive, advancements in instructional
technologies do not provide sufficient substitutes for labor-expensive instructional faculty
(Cheslock et al., 2016). Instead, instructional technologies are reliant on inputs from and usage
by instructional faculty to serve instructional purposes. For instance, the use of virtual reality
(VR) technology for teaching students in a manufacturing course only becomes effective when
an instructor customizes content for the VR and then uses the customized VR for teaching, all of
which require investment of time and effort by an instructor. Without sufficient technological
substitutes for labor-expensive instructional faculty, higher education institutions suffer what
scholars term the “cost disease” (Archibald & Feldman, 2011; Bowen, 2013; Cheslock et al.,
2016). Thus, colleges and universities subject to tuition freezes may be constrained in altering
instructional faculty and may maintain the status quo.

4.5. Data and Methods
4.5.1. Analytic Sample
I constructed a longitudinal dataset comprising institution- and state-level data from

multiple sources to examine dynamic shifts in instructional faculty composition in public four-

93



year institutions subject to tuition freezes. I merged institutional data of public colleges and
universities from the Integrated Postsecondary Education Data System (IPEDS) with a dataset on
tuition control policies prepared by Kelchen and Pingel (2023) for the period from 2012-13
(when the earliest complete data on instructional staff became available) to 2018-19 (to exclude
the confounding effects of COVID-19 on institutional behavior). The study period also aligns
with the period when tuition price controls began to peak across states. Using Carnegie
Classification, the sample includes 1215 public doctoral research institutions, and 1900 public
non-doctoral institutions consisting of masters- and bachelors- granting institutions.

The policy treatment in this study is the implementation of tuition freezes by states in the
four-year sector. For each type of public four-year institutions (public doctoral research
institutions, and public non-doctoral institutions), I compared treated institutions in states with
tuition freezes coded as 1 and peer institutions in states with no tuition freezes coded as 0. Figure
4.1 shows how states implemented tuition freezes in the four-year sector between 2013 — 2019.
4.5.2. Outcome Measures, and Covariates

[ analyzed changes in instructional faculty using four annual measures for instructional
staff from IPEDS. The measures include counts of full-time tenured instructors (logged), full-
time tenure-track instructors (logged), full-time non-tenure-track instructors, and part-time
instructors.

I included institution- and state-level control variables associated with faculty
employment (Miller & Park, 2022; Frye, 2015). First, institutional revenues are associated with
cost behavior in higher education institutions (Cheslock et al., 2016), so I control for tuition and
fee revenue per FTE student, state appropriation per FTE student, and federal appropriation per

FTE. Second, I control for institutional size using full-time fall enrollment (logged). Third, more
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selective institutions may be less motivated to cut back on more expensive instructional faculty
than their less selective peers to maintain institutional prestige (Ehrenberg, 2020), and I control
for percent of students admitted as proxy for institutional selectivity.* Fourth, to account for
gender differences in faculty composition and pay, I control for full-time female instructors, and

average weighted monthly salary for full-time female instructors (Choi, 2023; Perna et al., 2000;

Perna, 2001).
States with Tuition Freezes in 4-Year Sector
Arizona L]
California L] L] * * L] ]
Massachusetts L] L] * * L) ®
Montana L4 L] * * )
Mew Hampshire L L ] L]
lowa L] L L
Maine L] L * * L)
Minnesota L4 * * L) N
Nebraska L) *
Rhode Island L] * L]
Washington L] L]
Wisconsin L) * * * L) L)
Florida * * * L) L)
Missouri L L)
Morth Carolina * L]
Oregon L]
South Dakota * L)
Chio L] L)
Georgia * L]
MNew York L]
2013 2014 2015 2016 2017 2018 2019

Year Tuition Freeze Implemented

Figure 4.1. Implementation of Tuition Freezes in the Four-Year Sector: 2013 — 2019

41 use the percentage of applicants admitted as proxy for institutional selectivity as commonly used in the
higher education finance literature (e.g. Hu et al. 2022; Gandara & Rutherford, 2018; Birdsall, 2018).
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At the state level, I control for whether tuition policies are set via state legislation or
otherwise using a dataset prepared by Pingel and Broom (2020). I also included state general
fund budgets for the four-year sector, and the percentage of state funding budgets tied to
performance for the four-year sector as covariates, which may impact the revenues that
institutions receive from their state governments and from student and may moderate cutback
behaviors in public institutions. Lastly, the rate of state policy innovations in the higher
education landscape may also influence strategic institutional responses; thus, I used state higher
education policy adoption rates as index for state higher education policy innovativeness from
Tandberg et al. (2022). While this index attempts to account for several state higher education
policies, it is only a proxy and may only account for some policy changes, not all. All financial
variables are Consumer Price Index (CPI) CPI-adjusted to 2020 dollars.

4.5.3 Empirical Strategy

I employed event study analysis to examine the dynamic changes in instructional faculty in
public doctoral research institutions and non-doctoral institutions. For the event study analysis, |
followed Sun and Abraham’s (2021) approach in conducting dynamic difference-in-differences
to account for heterogenous treatment effects across multiple time periods and multiple groups. I
specify the model as follows:

* Vi = @ + 22T BiTFiseen + 8Zitvi + 1 + &g

Vist 18 the logged of each outcome measure (full-time tenured faculty (logged), full-time
tenure-track faculty (logged), full-time non-tenure-track faculty (logged), and part-time faculty
(logged) for institution { in state s in year ¢. TF ;4 is a binary indicator for policy treatment for

institution 7 in state s in year ¢. The policy treatment in this study is the implementation of tuition

freezes by states in the four-year sector, with the binary indicator coded 1 for institutions in states
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with tuition freezes and 0 for comparison institutions in states with no tuition freezes. S is the
coefficient of interest, which indicates the difference in instructional faculty composition
between TF and non-TF institutions in each year before and after states subjected public
institutions to tuition freezes. I am interested in the post-implementation and lagged effects of TF
for each instructional faculty category for up to 5 years. The pre-implementation and leads
effects for 4 years before public institutions were subjected to TF provide a falsification test of
whether the composition of each category of instructional faculty for TF and non-TF institutions
followed similar pre-trends. Near-zero and insignificant point estimates of pre-implementation
differences in spending outcomes provide support for the parallel trends assumption, implying
that in the absence of TF, the average change in instructional faculty for TF-treated institutions
would have been same as the average change in instructional faculty for non-TF institutions. All
estimates are relative to the year (t — 1) before institutions were funded based on TF. §z;; is a
vector that includes institution- and state-level control variables associated with the target
outcomes based on prior studies (Frye, 2015; Miller & Park, 2022). y; captures institution fixed
effects such as mission and location, and 7, captures year fixed effects. The error term, &4,
captures unobserved differences for each state in each year (Wooldridge, 2021).
4.6. Results
4.6.1. Descriptive Statistics

Table 4.1 presents the descriptive differences in full-time and part-time instructional
faculty composition in public four-year institutions in states with tuition freezes in the four-year
sector and comparison peer institutions in states with no tuition freezes. Average estimates are
provided for doctoral research institutions in Columns 1 and 2, and for non-doctoral institutions

in Columns 3 and 4. The composition of full-time and part-time instructional faculty vary
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between and within institution types. Among doctoral research institutions, institutions subject to
tuition freezes had more full-time instructors that were tenured (646.57) and non-tenure-track
(393.76) and fewer tenure-track instructors (202.21) than their peers in states without tuition
freezes with 571.64 tenured, 374.19 non-tenure-track, and 221.79 tenure-track instructors.
Doctoral research institutions experiencing tuition freezes had more part-time instructors
(451.48) than peers not subject to tuition freezes (385.53). Full-time and part-time instructional
faculty composition among non-doctoral institutions generally followed similar patterns as
observed among doctoral research institutions with one exception. Unlike doctoral research
institutions, non-doctoral institutions subject to tuition freezes had slightly more tenure-track
instructors (76.05) than comparison peers (69.76).
4.6.2. Event Study Results

This study examines whether exposure to tuition freezes changes instructional faculty
composition in public four-year institutions and whether changes differ for doctoral research
institutions and non-doctoral institutions. Tables 4.2, 4.3, 4.4, and 4.5 present the lagged
treatment effects of tuition freezes on full-time tenured, full-time tenure-track, full-time non-
tenure-track, and part-time instructional faculty, respectively. Panels A and B in each table
provide lagged treatment effects for doctoral research institutions and non-doctoral institutions,
respectively. The results show variation of lagged effects of tuition freezes on instructional
faculty between and within doctoral research institutions and non-doctoral institutions.

Panels A and B in Table 4.2 show that exposure to tuition freezes did not significantly
change the numbers of instructional faculty that were tenured in doctoral research institutions
and non-doctoral institutions in the first five years. Expensive tenured instructors were less at

risk of cutbacks. In Panel A in Table 4.3, doctoral research institutions subject to tuition freezes

98



Table 4.1. Descriptive Statistics

Doctoral Research

Non-Doctoral Institutions

Institutions
Tuition No Tuition Tuition No Tuition
Freeze Freeze Freeze Freeze
€)) () 3 4)
Tenured Instructors 645.564 571.639 184.925 151.776
(410.011) (374.637) (128.971) (107.503)
Tenure-Track Instructors 202.209 221.787 76.046 69.761
(109.046) (169.093) (49.611) (44.911)
Non-Tenure-Track 393.761 374.190 62.782 61.751
Instructors
(394.72) (410.927) (52.367) (53.553)
Part-Time Instructors 451.479 385.534 267.688 209.754
(263.206) (293.471) (262.922) (213.706)
Instructional
Expenditure per FTE 14770.36 14380.5 9873.196 11067.2
(7803.876)  (6003.961)  (3036.351)  (4476.698)
Research Expenditure o550 74 6984.16 821.2531 1056.337
per FTE
(8346.269)  (6659.828)  (6331.631)  (6681.002)
Tuition and Fee 12193.58 1243136 7059.392  8191.836
Revenue per FTE
(4412.963)  (4608.592)  (2252.418)  (3159.552)
State App;%lglatlon Per 10200.06 9138.569 8306.154 8130.451
(4360.668)  (5592.207)  (5211.501)  (5831.343)
Federal Appropriation 4 ¢497 66.551 191.333 481.959
per FTE
(144.017) (215.224)  (3729.316)  (6593.245)
Full-Time Fall
Enrollment (logged) 10.112 9.9577 8.932 8.701
(0.555) (0.564) (0.846) (0.695)
Percentage of
Applisants Admitted 59.494 69.136 70.012 69.229
(19.47) (16.153) (15.725) (18.191)
Full-Time Female 429.869 412.621 154.257 136.26
Instructors
(206.733) (219.983) (102.035) (90.91)
Average Weighted
Monthly Salary — Full- 0. - 8601.948 7927.538 7378.326
Time Female Instructors
($)
(1966.55)  (1368.557)  (1224.023)  (1367.061)
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Table 4.1. Descriptive Statistics (Continued)

Tuition-Setting

Authority Policy 2.139 2.138 2.189 2.217
(0.594) (0.539) (0.633) (0.639)
State Appropriation to
the 4-Year Sector 21.165 20.565 20.995 20.528
(logged)
(1.316) (0.851) (1.313) (0.970)
Percentage of
Performance-Based
Funding for the 4-Year 9.307 10.516 2.706 5.744
Sector
(21.142) (25.496) (8.977) (18.119)
Unemployment Rate 4.973 4.947 4.736 4.992
(1.454) (1.465) (1.439) (1.461)
State Higher Education ) 1) 0.038 0.037 0.0362
Policy Innovativeness
(0.013) (0.011) (0.01) (0.011)
N = College — Year | 259 \ 956 \ 413 | 1487

Note. Standard Deviation in parentheses
All financial variables are in 2020 CPI-adjusted dollars

reduced tenure-track instructors by 6.3% (p < 0.05) after one year although this shift in tenure-
track instructors was not sustained beyond the first year, with indications of institutions
attempting to rebuild tenure-track lines three to five years later. In contrast, this study finds no
evidence of changes in tenure-track instructors in non-doctoral institutions exposed to tuition
freezes in Panel B in Table 4.3, with institutions appearing to maintain status quo.

The results in Table 4.4 show that while exposure to tuition freezes did not significantly
change the composition of non-tenure-track instructors in doctoral research institutions in Panel
A, there was some delayed decline in non-tenure-track instructors in non-doctoral institutions in
Panel B. Non-doctoral institutions reduced non-tenure-track instructors by 15.7% (p <0.1) after
four years of exposure to tuition freezes. In contrast, Table 4.5 shows that while doctoral research

institutions subject to tuition freezes experienced delayed decline in part-time instructors in Panel
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A, non-doctoral institutions did not alter part-time instructors in Panel B. Part-time instructors
declined between 12.8% (p <0.1) to 17.7% (p < 0.05) in doctoral research institutions four to
five years after exposure to tuition freezes, suggesting institutions made some easy cuts around
the time of rebuilding initially lost tenure-track lines.

The event study results show that, over time, tuition freezes are associated with slightly
more instances of dynamic changes in instructional faculty in doctoral research institutions than
in non-doctoral institutions. However, apart from easy cuts in part-time instructors in doctoral
research institutions, cuts tend to be short-lived. In addition, tenured instructors appear to be the
least at risk of cutbacks in public four-year institutions subject to tuition freezes. The summary of

results and hypotheses are in Table C.1 in Appendix C.

4.6.3 Sensitivity Analysis

I conducted several robustness checks to assess the sensitivity of my main results. First,
using the event study results, I examined the pre-treatment effects of tuition freezes on
instructional faculty to assess whether public institutions in the treatment and comparison groups
were similar before exposure to tuition freezes (Furquim et al., 2020; Sun & Abraham, 2021).
The event study plots in Figures 4.2, and 4.3 largely show near-zero differences in instructional
faculty composition in the pretreatment periods for doctoral research institutions (Figure 4.2),
and non-doctoral institutions (Figure 4.3). The near-zero differences in instructional faculty
composition in the pretreatment serve as a falsification test, indicating that full-time and part-
time faculty instructors were not significantly different between treated and comparison
institutions prior to exposure to tuition freezes, satisfying the parallel trends assumption
(Furquim et al., 2020). Second, the study explored the heterogeneity in the effects of tuition

freezes on instructional faculty composition in public four-year institutions by disaggregating the
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Table 4.2. Event Study of Tuition Freezes Effects on Full-time Tenured Instructional Faculty

I-Year Lag 2-Year Lag 3-Year Lag 4-Year Lag 5-Year Lag
(0 @) 3) @) )
Panel A: Doctoral Research Institutions
Tenured Instructional Faculty -0.008 0.011 -0.004 -0.015 -0.024
(logged)
(0.015) (0.016) (0.021) (0.029) (0.046)
N (College-Y ear) 1214 1214 1214 1214 1214
Panel B: Non-Doctoral Institutions
Tenured Instructional Faculty 0.004 0.003 0.011 0.002 0.005
(logged)
(0.019) (0.03) (0.041) (0.042) (0.071)
N (College-Year) 1899 1899 1899 1899 1899
Covariates Yes Yes Yes Yes Yes
FE: opeid X X X X X
FE: year X X X X X
Note.
Standard errors clustered by state are in parentheses
+ p<0.1 *p<0.05 ** p<0.01 *** p<0.001
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Table 4.3. Event Study of Tuition Freezes Effects on Full-Time Tenure-Track Instructional Faculty

1-Year Lag 2-Year Lag 3-Year Lag 4-Year Lag 5-Year Lag
(0 @) 3) @) )
Panel A: Doctoral Research Institutions
Tenure-Track Instructional -0.063* -0.036 0.012 0.010 0.075
Faculty (logged)
(0.03) (0.041) (0.04) (0.063) (0.13)
N (College-Year) 1214 1214 1214 1214 1214
Panel B: Non-Doctoral Research Institutions
Tenure-Track Instructional 0.033 0.034 0.012 0.088 0.057
Faculty (logged)
(0.038) (0.048) (0.085) (0.095) (0.12)
N (College-Year) 1899 1899 1899 1899 1899
Covariates Yes Yes Yes Yes Yes
FE: opeid X X X X X
FE: year X X X X X
Note.
Standard errors clustered by state are in parentheses
+ p<0.1 *p<0.05 ** p<0.01 *** p<0.001
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Table 4.4. Event Study of Tuition Freezes Effects on Full-Time Non-Tenure-Track Instructional Faculty

I-Year Lag 2-Year Lag 3-Year Lag 4-Year Lag 5-Year Lag
1) (2) 3) “4) ()
Panel A: Doctoral Research Institutions
Non-Tenure-Track 0.157
Instructional Faculty (logged) 0.086 0.083 0.120 0.385
(0.059) (0.062) (0.081) (0.121) (0.281)
N (College-Year) 1214 1214 1214 1214 1214
Panel B: Non-Doctoral Research Institutions
Non-Tenure-Track -0.171
Instructional Faculty (logged) -0.051 -0.029 -0.051 0157+
(0.045) (0.035) (0.066) (0.081) (0.107)
N (College-Year) 1899 1899 1899 1899 1899
Covariates Yes Yes Yes Yes Yes
FE: opeid X X X X X
FE: year X X X X X
Note.

Standard errors clustered by state are in parentheses

+ p<0.1 *p<0.05 ** p<0.01 *** p<0.001
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Table 4.5. Event Study of Tuition Freezes Effects on Part-Time Instructional Faculty

I-Year Lag 2-Year Lag 3-Year Lag 4-Year Lag 5-Year Lag
(@) (2) 3) “4) ()
Panel A: Doctoral Research Institutions
Part-Time Instructional Faculty 0.012 0.037 0.066 0,128+ 0.177%
(logged)
(0.031) (0.042) (0.051) (0.07) (0.85)
N (College-Year) 1214 1214 1214 1214 1214
Panel B: Non-Doctoral Research Institutions
Part-Time Instructional Faculty 0.047 0.018 0.095 0.084 0.095
(logged)
(0.049) (0.055) (0.066) (0.082) (0.074)
N (College-Year) 1899 1899 1899 1899 1899
Covariates Yes Yes Yes Yes Yes
FE: opeid X X X X X
FE: year X X X X X
Note.
Standard errors clustered by state are in parentheses

+ p<0.1 *p<0.05 ** p<0.01 *** p<0.001
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effects for doctoral research institutions and non-doctoral institutions. Further, heterogeneous
treatment effects of tuition freezes were estimated by instructional faculty type. The study
explored effects for full-time tenured, full-time tenure-track, and full-time non-tenure-track
instructors, and part-time instructors.

Third, it is plausible that having more or less tuition revenue might confound how public
four-year institutions alter their instructional faculty composition in times of financial uncertainty
as cost behavior in higher education is often associated with the revenue that institutions have
(Cheslock et al., 2016; Ehrenberg, 2020). To address this potential confounding, this study
estimated the effects of tuition freezes on changes in instructional faculty for institutions with
above median tuition revenue (Table C.2), and institutions with below median tuition revenue
(Table C.3). Panels A, B, C, D present results for doctoral research institutions in Table C.2 and
Table C.3 while results for non-doctoral institutions are shown in Panels E, F, G, and H.

The results show that the short-lived decline in tenure-track instructors in doctoral
research institutions in the main result is likely driven by cuts in doctoral research institutions
earning below $11,690.45 tuition revenue per FTE student. Meanwhile, the cuts in part-time
instructors in doctoral research institutions in the main result is potentially driven by cuts in
doctoral research institutions earning above $11,690.45 tuition revenue per FTE student.
However, the short-lived decline in non-tenure-track instructors in non-doctoral institutions in
the main result is neither explained by non-doctoral institutions earning above or below the
median tuition revenue of $7541.46 per FTE student. Although the level of tuition revenue
available to public institutions might explain dynamic shifts in instructional faculty, readers
should take caution when interpreting lagged negative effect of tuition freezes on non-tenure-

track instructors in non-doctoral institutions.
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Further, while doctoral research institutions with above median tuition revenue per FTE
appear to make delayed easy cuts of part-time instructors to build tenure-track lines, doctoral
research institutions with below median tuition revenue per FTE do not appear to rebuild initially
lost tenure-track lines. In contrast, the results do not suggest differences in shifts in instructional
faculty in non-doctoral institutions with above and below median tuition revenue per FTE.
Fourth, the instances of exposure to tuition freezes appear to vary by state (as in Figure 4.1). The
median length of implementation of tuition freezes within the study period was 2.5 years. As
such, I created a restricted sample excluding institutions in states that had implemented tuition
freezes for more than 3 years. Using the restricted sample, I examined whether the intensity of
exposure to tuition freezes may help to explain dynamic shifts in instructional faculty
composition (Table C.4).

The results show that doctoral research institutions subject to tuition freezes for less than
three years were likely to experience short-lived cuts in tenure-track instructions (Panel B), and
delayed cuts in part-time instructors (Panel D) indicative of easy cuts to rebuild initially lost
tenure-track lines. However, non-doctoral institutions subject to tuition freezes appear to have
rather mixed cost behavior related to shifts in instructional faculty.

Fifth, given that shifts in instructional faculty might be associated with changes in
instructional spending during tuition freezes, I explored the impact of tuition freezes on
instructional spending per FTE student in doctoral research and non-doctoral institutions, as a
potential mechanism that may explain the dynamic shifts in instructional faculty in public four-
year institutions in times of financial uncertainty related to tuition freezes.®> While doctoral

research institutions cut back on instructional spending two years after experiencing tuition

® Instructional spending includes expenses for providing instruction for academic and non-credit courses such
as salaries for instructional faculty.
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Figure 4.2. Event Study of Tuition Freezes for Doctoral Research Institutions
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Figure 4.3. Event Study of Tuition Freezes for Non-Doctoral Institutions
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freezes (Panel A in Table C.5), non-doctoral institutions did not appear to significantly cut back
spending on instruction (Panel B in Table C.5). The initial decline in tenure-track instructors in
doctoral research institutions one year following tuition freezes in the main results appear to
correspond with the decline in instructional spending in doctoral research institutions two years
after subject to tuition freezes (Figure C.1). Furthermore, I conducted the Chow test to show that
disaggregating the analyses of the impact of tuition freezes on instructional faculty composition
provides improvement in model fit and is suitable for this study (Table C.6).

4.7. Discussion

Restrictive tuition policies that keep tuition flat may be financially beneficial for students
but threaten tuition revenue for higher education institutions. When tuition revenue is threatened,
institutions may employ austerity measures to contain costs. This study examines how exposure
to tuition freezes to make college affordable for students shifts instructional faculty composition
in public doctoral research institutions and non-doctoral institutions. According to the cutback
management theory, we would expect public institutions experiencing financial uncertainty to
employ personnel changes as austerity measures to contain organizational costs. This study finds
suggestive evidence of dynamic changes in instructional faculty in public four-year institutions
subject to tuition freezes. Effects vary by type of instructional faculty in doctoral research
institutions and non-doctoral institutions.

First, public doctoral research institutions and non-doctoral institutions do not appear to
significantly cut full-time tenured faculty to manage short-term budget imbalances, which is
contrary to my theoretical expectation that financial uncertainty will influence institutions to
make expensive cuts. Although tenured faculty tend to be labor-expensive, they are critical inputs

for the performance and prestige of higher education institutions, owing to their joint
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involvement in teaching, research, and service. Institutional inputs that are essential but
expensive may be immune to organizational cuts during financial stress (Rutherford & Van Der
Voet, 2019; Levine, 1978), which may explain why we do not see tuition freezes inducing
decline in full-time tenured instructors in public four-year institutions. Besides, tenured faculty
tend to have tenure protections, putting them less at risk of being subject to budgetary cuts.
Tenure protections may limit the ability of higher education administrators to reduce tenured
faculty to contain instructional costs in times of financial uncertainty. Administrators considering
saving costs on full-time instructors may do nothing to alter already tenured instructors but
employ other cutback tactics to alter tenure-track and non-tenure-track instructors.

For instance, this study finds evidence of decline in tenure-track instructors in doctoral
research institutions although this decline does not persist beyond one year, with indications of
tenure-track line being rebuilt over time, which is consistent with my theoretical expectation on
expensive cuts. This finding aligns with Rutherford and Van Der Voet’s (2019) study that
suggests that four-year institutions make strategic cuts that involve rebuilding initially cut full-
time instructors. Additional analysis on instructional spending in doctoral research institutions
subject to tuition freezes reveals that the decline in tenure-track instructors corresponds to the
period when doctoral research institutions experienced some decline in instructional outlays.

Doctoral research institutions might have implemented short-term hiring freezes to limit
the recruitment of new tenure-track faculty to reduce full-time instructor costs, especially as
hiring freezes often considered as less controversial cutback tactics than layoffs or salary cuts
(Raudla et al., 2017). Short-term hiring freezes for tenure-track faculty may be less likely to
impact institutional performance and student outcomes negatively, given that tenure-track faculty

do not tend to improve graduation rates in doctoral research institutions (Sav, 2019). Besides,
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prior studies in higher education institutions assert that how cutbacks in personnel happen
matters more to organizational effectiveness than whether cutbacks in personnel happen
(Cameron & Smart, 1998).

Next, this study also finds that non-doctoral institutions’ approach to saving costs on full-
time instructors appears to target non-tenure-track instructors, which is consistent with my
theoretical expectation of easy cuts of contingent faculty. However, the decline in non-tenure-
track instructors appears to be delayed. Non-doctoral institutions are reliant on contingent faculty
for undergraduate instructions and may limit the extent to which they cut contingent faculty to
balance their budgets in times of financial uncertainty. Unlike doctoral research institutions, non-
doctoral institutions appear to take more caution in maintaining the status quo and waiting out
tuition freezes than in making strategic changes in instructional faculty. Likewise, instructional
outlay in non-doctoral institutions appears to remain flat following exposure to tuition freezes
(Figure C.1 in Appendix C). It is likely that the non-decision-making in non-doctoral institutions
may be related to the challenge of incomplete information that institutions experience during
times of financial uncertainty that limit their ability to make institutional changes to cut back on
costs (Rutherford & Van Der Voet, 2019).

In addition to cuts on full-time instructors, the study also finds evidence that doctoral
research institutions experience some delayed decline in part-time instructors, which is consistent
with my theoretical expectation on easy cuts. The decline in part-time instructors may imply that
rather than substituting less expensive contingent faculty for more expensive tenure-stream
faculty, doctoral research institutions subject to tuition freezes instead opted for easy cuts. The
tenuous employment conditions of contingent faculty provide budgetary flexibility for higher

education institutions to make easy cuts (Hurlburt &McGarrah, 2016b). The ease of cutting
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contingent faculty might explain why this current study consistently finds delayed declines in
part-time instructors in doctoral research institutions subject to restrictive tuition price controls.
Moreover, the timing of these cuts appears notable. Doctoral research institutions appear to make
easy cuts when attempting to rebuild initially lost tenure-track lines. However, less-resourced
doctoral research institutions may be constrained in rebuilding declining tenure-track lines.

As public higher education institutions respond to financial uncertainty, dynamic changes
in instructional faculty may impact student outcomes. Understanding whether shifts in
instructional faculty improve or impede student outcomes in the context of tuition price controls
requires further investigation. Likewise, understanding whether maintaining the status quo as
observed among non-doctoral institutions better serves their students. Other than making
personnel changes in times of financial uncertainty, it is likely that higher education institutions
may explore potential cuts in supplies and other non-essential resources to contain costs, which
might also limit changes in the composition of instructional faculty.

4.8. Limitations and Future Research

Although this study draws on quasi-experimental methods and is grounded in extant
theoretical and empirical insights to provide robust evidence on institutional responses to tuition
freezes, some limitations and potential areas of future work should be noted. While the use of
logged measures of instructional faculty allows for inferring changes in growth and decline of
instructors in public four-year institutions, it is likely that institutions may be altering instructors
relative to enrollment size to maintain quality of instruction. Future studies may operationalize
instructional faculty with alternative measures such as instructional faculty per FTE student to

estimate dynamic changes in institutions subject to tuition freezes.
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Tuition freezes are a type of tuition price controls. It is likely that the cutback behavior
and shifts in instructional faculty may differ from other tuition price controls like tuition caps
given that tuition freezes keep tuition flat while tuition caps allow for limited increase in tuition.
Future studies may explore how shifts in instructional faculty in public colleges in response to
tuition caps differ from those of tuition freezes. Further, this study focuses on the four-year
sector. Given that colleges in the two-year sector provide instruction to a large majority of
undergraduate students in America, understanding how two-year colleges alter instructional staff
when experiencing tuition price controls would be an important area for future research.

Another limitation is the parent-child reporting issue in IPEDS finance data, where some
institutions with multi-campuses may combine the finance data of their main campus (parent)
and branch campuses (child) and report their finance data to IPEDS at the parent level (Jaquette
& Parra, 2016). However, public four-year institutions are less affected by this problem. Still, I
followed Kelchen’s (2019b) recommendation and disaggregated institutions based on their
Office of Postsecondary Education ID (OPEID) and excluded less than 1% of the observations
affected by the parent-child reporting issue. I analyzed alternative model specifications that
included the observations, and the results were consistent with the main findings in models with
the excluded observations. There was no significant impact of the parent-child reporting issue in
this study’s findings.

4.9. Conclusion

As states continue to employ strategies to make college affordable such as tuition price
controls that create financial instability for colleges, understanding whether and how higher
education institutions employ austerity measures as well as diversify revenue streams to navigate

challenging financial times is central to student success. This study finds that public four-year
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institutions make dynamic changes to instructional faculty in manners that may or may not
diminish organizational performance and student success. It is important to investigate how the
dynamic changes in instructional faculty are associated with student outcomes such as retention
rate, time-to-completion, and graduation rates. The evidence may help policymakers decide
whether and when to impose tuition price controls to boost college affordability while ensuring

student success.
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Chapter V. Discussion and Conclusion

The purpose of this dissertation was to examine the heterogenous effects of state finance
policies on critical educational inputs in a diverse and stratified higher education context to
contribute evidence on an early finance equity audit in higher education. Specifically, I analyzed
the enrollment effects of a universal free college program — Tennessee Promise — for traditional
and minority students in Tennessee, the effects of performance-based funding on educational and
related spending in minority-serving institutions and non-minority-serving institutions, and the
effect of tuition freezes on the composition of instructional faculty in doctoral research
institutions and non-doctoral institutions. This three-essay study finds that while state finance
policies aim to expand educational opportunities for economic growth, without accounting for
and mitigating entrenched disparities in higher education, state finance policies may do little to
improve educational attainment more equitably. The study provides robust evidence that may
help states in reviewing current finance approaches toward employing equity-enhancing
strategies to address disparities and enhance educational opportunities more equitably.
5.1. Study Summary

In my analysis of a statewide universal free college program in Tennessee, I found that
free tuition scholarships that do not account for differences in financial needs for traditional
college students and economically and racially minoritized students may not advance equitable
access to college for all student groups. Universal free college programs may not eliminate
access barriers completely for students from non-privileged backgrounds with the most financial
needs. Moreover, while minoritized students typically grapple with covering tuition and non-
tuition related costs for college (Perna & Smith 2020), financial subsidies for college designed as

tuition-only subsidies may be lacking for students from low-income backgrounds and students of
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color. Instead, financial subsidies for college that help students to cover the costs of books,
accommodation, and transportation may provide more incentives for minoritized students to
enroll and succeed in college. I also contend that because access to Tennessee’s free tuition
scholarships requires completion of FAFSA, the paperwork involved in completing FAFSA may
discourage minoritized students from applying for the free tuition scholarships given their lower
rates of FAFSA completion (Bahr et al., 2018; Kantrowitz, 2015; Kofoed,2017; Castleman &
Page, 2015). Further, only about a third of the students who overcome the initial application
hurdle satisfy other application requirements and eventually receive the Tennessee’s free tuition
scholarships (THEC, 2023), indicating a low uptake of the universal financial subsidies for
college. When states design free college programs but students who need such financial
assistance for college are unable to access available public subsidies, it limits the extent to which
state finance policies advance equitable access to college.

Next, in my analysis of how performance-based funding incentivizes public four-year
institutions to alter their educational and related spending, I found that minority-serving
institutions that are funded based on their performance do not improve their spending on
instruction, academic support, and student services over time even though spending in these
areas are salient to boosting student success (Pike & Robbins, 2019; Gansemer-Topf et al.,
2018; Webber & Ehrenberg, 2010). I argue that given that minority-serving institutions are
historically underfunded to begin with, these institutions may not have sufficient financial
resources to increase their educational and related spending. Limited financial resources may
constrain their capacity to respond to performance-based funding in desirable ways. Given that
many economically and racially minoritized students attend minority-serving institutions, the

lack of improvement in spending on instruction, academic support, and student services may not
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improve college completion outcomes for minoritized students. Besides, when minority-serving
institutions perform below state expectations, it increases the vulnerability of minority-serving
institutions to losing more state funding. Indeed, prior research finds evidence that performance-
based funding creates financial disadvantages for minority-serving institutions (Hillman &
Corral, 2018; Ortagus et al., 2022). Consequently, when states expect all institutions, including
minority-serving institutions, to improve their performance without addressing entrenched
disparities in funding and institutional resources, funding based on performance may widen
existing inequities in educational attainment.

The final state finance policy | analyzed was tuition freezes. | found that subjecting non-
doctoral institutions to tuition freezes resulted in limited changes in the composition of
instructional faculty public four-year institutions. Like minority-serving institutions, non-
doctoral institutions serve many disadvantaged student groups as well as face the problem of
underfunding (Hillman, 2020). While exposure to tuition freezes did not appear to influence
significant changes in the composition of instructional faculty in non-doctoral institutions for
cost containment purposes, it is unclear as to whether maintaining the status quo of tenure-stream
and contingent faculty during times of financial uncertainty helps non-doctoral institutions to
improve student outcomes. Further, the limited response of non-doctoral institutions to tuition
freezes may be an indication of constrained institutional capacity. Institutions with limited
capacity may not enhance student outcomes adequately and equitably (Hillman, 2024; Flores,
2022).

Collectively, the three essays provide evidence-based implications for equity in higher
education. State finance policies that do not necessarily improve college access and success for

minority students may be equity-blocking as in the cases of Tennessee Promise Scholarships, and
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performance-based funding at MSls (Flores, 2022). Meanwhile, state finance policies that
neither help nor hurt equity in higher education may be equity-neutral as in the case of limited
cuts in instructors in public non-doctoral institutions. However, the goal for states seeking to
expand educational opportunities is to move beyond equity-neutral finance policies to equity-
enhancing policies in higher education to address inequities in educational opportunities for
diverse student groups across different higher education institutions.
5.2 Limitations

Although employing quasi-experimental methods in this study provides robust causal
evidence, some important limitations are worth noting. First, the generalizability of the findings
may be limited. There are significant variations in the design elements of free college
scholarships across states. As such, the state-specific analysis of Tennessee’s free college
scholarships may not be generalizable to all states. For instance, states often have varying
eligibility requirements for scholarships, and the types of colleges students must attend to receive
the scholarships. Understanding the impact of other universal free college programs in other
states may help in synthesizing who benefits from such programs in different state policy
contexts. Another concern with generalizability is that analyzing the effects of PBF and tuition
freezes on educational resources in public institutions at the national level may be limited in
providing state-specific insights. Because of the dynamic implementation of PBF, and tuition
freezes within and between states, state-specific analyses would complement findings from this
current study to advance understanding on how state finance policies improve or impede
educational inputs in public institutions within states.

Second, the study focuses on short-term policy effects, between one to five years

following policy treatment, and in the pre-COVID era. It is likely that the implementation of
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each of the three state finance policies in this study might lead to other long-term changes in
educational inputs beyond the first five years (Furquim et al., 2019), especially in the post-
COVID era as higher education institutions received additional funding from states during
COVID-19 as part of the federal government’s Higher Education Emergency Relief Fund
(Kunkle & Laderman, 2023), with might influence changes in educational inputs in higher
education institutions. Future research on the long-term policy effects of free college programs,
performance-based funding, and tuition freezes on educational inputs in public institutions may
complement this study’s findings on short-term policy effects to advance our understanding of
how sustained structural shifts in state finance policies may help or hinder educational
opportunities in public higher education.

Further, relying on quantitative analyses limits in-depth understanding of how students
navigate the requirements of free college programs, and how college administrators make
decisions regarding institutional spending, and instructional faculty composition. For instance,
some institutions manage their finances using Responsibility Centered Management approaches
that decentralize spending decisions to institutional units (Cheslock et al., 2016). Institution-
specific financial management approaches may be moderating how institutions alter their
spending priorities, and educational resources. Conducting qualitive studies to gain insights on
how the state finance policies under review in this study influence college choice processes of
students and administrative decisions of college administrators and staff may provide additional
information to understand the impacts of state finance policies on changes in critical educational
inputs — student enrollment, institutional spending, and instructional faculty composition — in

public higher education institutions more wholistically.
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5.3. Implications and Conclusion

The findings of this study have several implications for policy and research. State finance

policies have the potential to address inequities in higher education when designed and

implemented with equity not just effectiveness in mind. This study concludes by outlining

recommendations for policy and research.

Account for the differences in need across student groups. The pool of financial resources
available to support students through college varies by class and race and ethnicity.
Students from low-income families and students of color have access to fewer financial
resources for college than do students from more privileged backgrounds (U.S.
Department of Education, 2016; Perna, 2006). The limited financial resources available
to students from disadvantaged backgrounds may not be adequate to cover all their
tuition-related costs and non-tuition-related costs. States offering free college
scholarships may consider ways to expand financial subsidies to cover both tuition-
related and non-tuition-related expenses, especially for students from low-income
families and students of color. Researchers can also assess how effective providing
financial subsidies to tuition and non-tuition -related costs improves college enrollment
and completion for low-income students and students of color. Evidence on how such
subsidies enhance equitable educational opportunities in higher education may help other
states design similar programs.

Improve program uptake of free college programs by minimizing administrative burden.
The findings from Tennessee Promise suggest a low uptake of free college scholarships,
especially for students who need financial assistance (THEC, 2023). Because the

application process for the Tennessee Promise scholarships involves FAFSA completion,
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periodic meetings with assigned mentors, and completing specified hours of community
service, it is likely that fulfilling these requirements might be burdensome and
discouraging for some students. Researchers can conduct interviews with successful and
unsuccessful scholarship applicants to identify whether and how applicants experience
administrative burdens when applying for free college scholarships. Program designers
and policymakers may leverage such evidence to map out strategies to minimize
administrative burden for students.

Account for unequal financial resources across institution types. Exposing all types of
institutions to “one size fits all” state finance policies without considering the differences
in financial resources may limit the potential of under-resourced institutions from making
desirable responses to improve student outcomes. To enhance the capacity of under-
resourced institutions to implement desirable responses to state finance policies, states
may provide capacity grants to under-resourced institutions that educate many students
from economically and racially minoritized backgrounds (Hillman et al., 2024). The
capacity grants could help equalize educational resources for institutions and mitigate
inequities in higher education outcomes. State finance policies may also be designed and
implemented in ways that minimize financial uncertainty for institutions. Researchers can
evaluate whether capacity grants help under-resourced institutions improve student
outcomes.

Provide information on how to improve student outcomes instead of only requiring all
institutions to improve student outcomes. In addition to providing capacity grants to
institutions, states may collaborate with researchers to generate and communicate

evidence-based strategies that may help institutions improve student outcomes. Such
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strategies could include institutional spending models that will boost student retention,

course completion, and graduation.
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Appendices

Appendix A. Chapter II Tables and Figures
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Figure A.1. Event Study Plots for Full-Time Fall Students (log)
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Table A.1. Summary of Hypotheses and Results

Hypothesized
relationship between
. . Table # (Panel
Hypothesis Outcome of Interest state finance policy Results #)(
and outcome of
interest
H1la: Statewide tuition-free scholarships for Full-time fall enrollment
students in Tennessee will increase full-time (logged) Positive Supported 2.3 (A)
student enrollment in community colleges.
H1b: Statewide tuition-free scholarships for Low-income students :
. . . o Partially
students in Tennessee will increase low-income (logged) Positive 2.3 (B)
. . supported
student enrollment in community colleges.
Hic: Stgtemde tumon-_fre_e scholarships for Black students (logged) Positive Not supported 23 (C)
students in Tennessee will increase Black and
Hispanic student enrollment in community Hispanic students (logged) Positive Not supported 23 (D)
colleges.
H2a: Performance incentives for community .
. I . Full-time fall enrollment
colleges in Tennessee will increase full-time (logged) Positive Supported 23 (A)
student enrollment in community colleges in £8 bp ’
Tennessee.
H2b: Performance incentives for community
colleges_ in Tennessge will increase enrollment White students (logged) Positive Supported 23 (E)
of White students in community colleges in
Tennessee.
H2c: Equity bonuses for community colleges in Low-income students .
S " Partially
Tennessee will increase enrollment of low- (logged) Positive 2.3 (B)
. . . supported
income students in community colleges.
H2d: Equity bonuses for community colleges in Black students (logged) Positive Not supported 2.3(0)
Tennessee will increase enrollment of Black and
Hispanic students in community colleges. Hispanic students (logged) Positive Not supported 2.3 (D)
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Table A.2. Difference-in-Differences: 1-Year Lag Enrollment Effects of Tennessee
Promise in the Context of Performance-Based Funding

l-LSZear 1-Year Lag SREB Contiguous SREB and 1-Year Lag
SREgB Contiguous States, States, Contiguous SREB and
States States 2013 - 2013 - States (No  Contiguous
2019 2019 PBF) States (No
PBF)
€] 2 3 “ (©) )
Panel A: Full-
Time, Fall
Students 0.210%** 0.188*** 0.252%** 0.154%**
Enrollment 0.327%*** 0.33%%**
(logged)
(0.036) (0.039) (0.044) (0.057) (0.029) (0.035)
N (College-Year) 2823 1915 1959 1341 1309 1309
R2 Adj. 0.956 0.960 0.963 0.973 0.961 0.959
Cohen’s d 1.16 1.12 1.95 2.35 1.62 0.967
(large) (large) (large) (large) (large) (large)
Panel B: Low-
income (Pell
Undergraduate) - i jppses 0.101 0.114%*
Students
Enrollment 0.109* 0.11
(logged)
(0.028) (0.021) (0.04) (0.054) (0.050) (0.033)
N (College-Year) 2823 1915 1959 1341 1309 1309
R2 Ad;. 0.942 0.951 0.957 0.964 0.949 0.948
Cohen’s d 0.539 0.671 0.606 0.709 0.575 0.645
(medium)  (medium)  (medium) (medium)  (medium)  (medium)
Panel C: Black
oS o052 0243 0206 -0.209
(logged) 0.133 -0.089
(0.113) (0.137) (0.241) (0.299) (0.490) (0.279)
N (College-Year) 2791 1898 1959 1341 1286 1286
R2 Adj. 0.413 0.405 0.875 0912 0.379 0.379
Cohen’s d ((1/61:}]2 -0.181 0.258 -0.201 -0.139 '(Ov‘ifyl
small) (very small) (small) (small) (small) small)
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Table A.2. Difference-in-Differences: 1-Year Lag Enrollment Effects of Tennessee

Promise in the Context of Performance-Based Funding (Continued)

Panel D:
Hispanic
Students -0.448%** -0.460%* -0.449%**  _(.38]***
Enrollment -0.116 0.082
(logged)
(0.096) (0.099) (0.126) (0.039) (0.124) (0.080)
N (College-Year) 2749 1866 1950 1339 1252 1252
R2 Ad;. 0.604 0.412 0.949 0.942 0.440 0.438
Cohen’s d -0.371 -0.412 -0.292 0.258 -0.343 -0.291
(small) (small) (small) (small) (small) (small)
Panel E: White
Students
Enrollment 0.260*** 0.258%%** 0.30* 0.259**
0.157 0.134%**
(logged)
(0.053) (0.052) (0.086) (0.042) (0.149) (0.119)
N (College-Year) 2813 1912 1959 1341 1299 1299
R2 Ad;j. 0.376 0.398 0.954 0.983 0.364 0.363
Cohen’s d 0.228 0.238 0.79 1.11 0.229 0.198
(small) (small) (medium) (large) (small) (small)
Covariates Yes Yes Yes Yes Yes Yes
FE: opeid X X X X X X
FE: year X X X X X X

Note. PBF = Performance-Based Funding. Standard errors clustered by state are in parentheses.
**% p<0.001 ** p<0.01 *p<0.05
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Table A.3. Difference-in-Differences: Enrollment Effects of Tennessee Promise in the
Context of Performance-Based Funding on Student Composition by Race/Ethnicity

I-Year Lag
) I-Year 1-Year Lag SRE.B and SREB and
SREB  Contiguous Lag ) Contiguous .
States States SREB Contiguous States (No Contiguous
States States PBF) States (No
PBF)
@) 2) A3) 4 (©) (6)
Panel A:
Black
Students -0.284 -2.74 -1.02 -2.74 -3.73 -2.31
Enrollment
(percent)
(2.43) (2.54) (1.42) (1.57) (6.05) (3.11)
N (College- ¢, 1915 2823 1915 1309 1309
Year)
R2 Ad. 0.398 0.384 0.398 0.383 0.392 0.392
-0.019 -0.174 -0.068 -0.174 -0.134
, -0.217
Cohen’s d (very (very (very (very (very
small) small) small) small) (small) small)
Panel B:
Hispanic
Students -0.69%** B 29¥*kx G BIF¥FE  _6.39%** -90.20%** -6.81***
Enrollment
(percent)
(2.02) (0.882) (1.24) (0.725) (0.896) (0.911)
N (College- 075 1915 2823 1915 1309 1309
Year)
R2 Adj. 0.558 0.393 0.554 0.364 0.430 0.416
Cohen’s d -0.946 -1.85 -0.661 -1.39 -1.17 -0.852
(large) (large) (medium) (large) (large) (large)
Panel C:
White
Students 10.9%** 11.6%** 8534k 9.32%%x* 13.1* 9.79%**
Enrollment
(percent)
(2.29) (2.39) (0.969) (1.31) (5.40) (2.79)
N (College- — 5¢r3 1915 2823 1915 1309 1309
Year)
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Table A.3. Difference-in-Differences: Enrollment Effects of Tennessee Promise in the
Context of Performance-Based Funding on Student Composition by Race/Ethnicity

(Continued)
R2 Ad;j. 0.398 0.374 0.396 0.369 0.379 0.373
Cohen’s d 0.632 0.702 0.495 0.564 0.714 0.529
(medium) (medium) (small) (medium)  (medium)  (medium)
Covariates Yes Yes Yes Yes Yes Yes
FE: opeid X X X X X X
FE: year X X X X X X
Note. PBF = Performance-Based Funding. Standard errors clustered by state are in
parentheses.
*E* p<0.001 ** p<0.01 *p<0.05
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Appendix B. Chapter III Tables and Figures
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Figure B.1. Event Study: Above Median PBF Dosage for the Full Sample
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Figure B.2. Event Study: Below Median PBF Dosage for the Full Sample
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Figure B.4. Event Study: Funded PBF and Graduation Rates
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Table B.1. Summary of Hypotheses and Results

Hypothesized
relationship between

Hypothesis Outcome of Interest state finance policy and Results Table # (Panel #)
outcome of interest
Instructional spending per Positive Supported 32 (A)
H1a: Public four-year institutions subject to FTE
PBF funding will increase spending on
instruction, academic support, and student Academic support spending Positive Not supported 33 (A)
service to improve student outcomes to secure per FTE
state financial support.
Student services spending
per FTE Positive Supported 34(A)
H1b: Public four-year institutions subject to
PBF funding will not increase spending on Institutional support
administrative expenses given that spending per FTE Null Not supported 3.5(A)
administrative expenses are not positively
associated with student outcomes.
Instructional spending per Null Supported 3.2 (B)
FTE
] . . . Academic support spending
H2a: MSlIs subject to PBF funding will not Null Supported 3.3(B)
increase spending on instruction, academic per FTE
support, student service, and administrative . .
Student services spending
expenses. per FTE Null Supported
3.4(B)
Institutional support Null Supported 3.5 (B)

spending per FTE
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Table B.1. Summary of Hypotheses and Results (Continued)

Instructional spending per

FTE Positive Not supported 3.2(0)
H3a: Non-MSls subject to PBF funding will
increase spending on instruction, academic : . Not supported
. . Academic support spending .
support, and student service to improve student Positive 3.3(0)
. . per FTE
outcomes to secure state financial support. Not supported
Student services spending ..
per FTE Positive Not supported 34(C)
H3b: Non-MSls subject to PBF funding will not o
increase spending on administrative expenses Institutional support
spending per FTE Null Not supported 3.5(A)

given that administrative expenses are not
positively associated with student outcomes.
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Table B.2. Event Study of Above Median Dosage Effects of PBF on Institutional Expenditures

by Expenditure Type
1-Year Lag 2-Year Lag 3-YearLag 4-YearlLag 5-Year Lag
. ) ) 3) “4) (5)
Panel A: Instructional 105.179  730.507** 997.901**  1587.705%  1475.756+
Expenditure per FTE
(196.400) (249.977)  (320.843) (687.611) (747.278)
Panel B: Academic
Support Expenditure per 29.175 -13.657 171.123 113.086 148.725
FTE
(90.418) (162.063)  (233.921) (347.289) (253.823)
Panel C: Student .
Services Expenditure per 105.287 251.229 259 478 268.378 594.121
FTE
(140.864) (155.413)  (163.321) (207.712) (245.591)
Panel D: Institutional
Support Expenditure per -118.791 415.640+ 634.136* 849 204%* 988.161%*
FTE
(153.618) (222.310)  (259.031) (284.432) (316.524)
N (College-Year) 4074 4074 4074 4074 4074
Covariates Yes Yes Yes Yes Yes
FE: opeid X X X X X
FE: year X X X X X
Note. PBF = Performance-Based Funding

Standard errors clustered by state are in parentheses

+p<0.1 *p<0.05 ** p<0.01 *** p<0.001
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Table B.3. Event Study of Below Median Dosage Effects of PBF on Institutional Expenditures
by Expenditure Type

1-Year Lag 2-Year Lag 3-YearLag 4-YearlLag 5-YearLag

(D 2) 3) 4 )

Panel A: Instructional 830.852%* 523429+  777.647 1233.068 1276.737
Expenditure per FTE

(397.329)  (297.308)  (489.900)  (909.568)  (767.619)

Panel B: Academic
Support Expenditure per 112.519 174.377 335.609 556.875 406.424
FTE

(165.787)  (188.413)  (281.862)  (380.117)  (245.029)

Panel C: Student .
Services EXpenditure per 254.026 238.920 278.163+ 262.227 395.572+

FTE
(170.939)  (112.707)  (152.115)  (191.094)  (202.914)

Panel D: Institutional

Support Expenditure per 636.814 365.538+ 589.674+ 722 718%* 919.352%
FTE
(389.029) (204.460) (323.041) (344.026) (419.109)
N (College-Year) 4089 4089 4089 4089 4089
Covariates Yes Yes Yes Yes Yes
FE: opeid X X X X X
FE: year X X X X X

Note. PBF = Performance-Based Funding
Standard errors clustered by state are in parentheses

+ p<0.1 *p<0.05 ** p<0.01 *** p<0.001
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Table B.4. Event Study of Recent Adopters of PBF Effects on Institutional Expenditures by

Expenditure Type
1-Year Lag  2-Year Lag 3-Year Lag 4-YearLag 5-Year Lag
) ) 3) “4) (©)
Panel A: Instructional
Expenditure per FTE -41.625 -97.607 425.031 378.297 559.666
(369.438) (401.281)  (516.256) (656.941) (753.399)
Panel B: Academic
Support Expenditure per -20.183 -80.829 98.389 126.342 206.237
FTE
(87.621) (120.304)  (151.314) (178.879) (218.467)
Panel C: Student .
Services Expenditure per 113.811 64.799 336.769+ 283.144 489.782
FTE
(158.097) (133.566)  (183.856) (208.702) (229.078)
Panel D: Institutional o
Support Expenditure per 138.906 88.467 672.547 887.858+ 1568.507
FTE
(477.818) (440.619)  (469.317) (513.023) (550.593)
N (College-Year) 2545 2545 2545 2545 2545
Covariates Yes Yes Yes Yes Yes
FE: opeid X X X X X
FE: year X X X X X

Note. PBF = Performance-Based Funding

Standard errors clustered by state are in parentheses

+p<0.1 *p<0.05 ** p<0.01 *** p<0.001
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Table B.5. Event Study of PBF Effects on Graduation Rate

1-Year Lag  2-Year Lag 3-Year Lag 4-Year Lag 5-Year Lag

) ) 3) “4) (5)
Panel A: All Four-Year Institutions
Graduation Rate -0.435 -0.683 -1.209 -1.144 -0.683
(0.655) (0.692) (0.907) (1.021) (1.107)
N (College-Year) 4690 4690 4690 4690 4690
Panel B: Minority-Serving Institutions
Graduation Rate -1.047 -0.495 -2.990 -2.870 -1.116
(1.739) (1.422) (2.296) (3.013) (2.349)
N (College-Year) 1450 1450 1450 1450 1450
Panel C: Non-Minority-Serving Institutions
Graduation Rate -0.520 -0.640 -0.233 -0.452 -0.538
(0.611) (0.602) (0.662) (0.871) (1.057)
N (College-Year) 3274 3274 3274 3274 3274
Covariates Yes Yes Yes Yes Yes
FE: opeid X X X X X
FE: year X X X X X

Note. PBF = Performance-Based Funding
Standard errors clustered by state are in parentheses

+ p<0.1 *p<0.05 ** p<0.01 *** p<0.001
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Table B.6. Chow Test for Institutional Spending

Instructional As(:l?de:ﬁc Student Services Institutional
Spending per Spencll)ilzl o per Spending per Support Spending
FTE Student FTE Student FTE Student per FTE Student
F statistic 34.944 19.365 30.55 71.838
P value <0.001 <0.001 <0.001 <0.001
Note.

HO: There is no significant improvement in fit from running separate regressions.
The F statistic from the chow test shows that there is some improvement in fit when I disaggregate
the analyses for MSI and non-MSI subsamples and run separate regressions.
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Appendix C. Chapter IV Tables and Figures
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Figure C.1. Event Study of Tuition Freezes for Instructional Spending for Doctoral Research
Institutions and Non-Doctoral Institutions
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Table C.1. Summary of Hypotheses and Results

Outcome of Interest Hypothesized Results Table # (Panel #)

Hypothesis relationship between
state finance policy and
outcome of interest

H1la: Tenured and tenure-track instructional Tenured instructional faculty | Negative Not supported | 4.2 (A), 4.2 (B)
faculty in public doctoral research institutions (logged)
and public non-doctoral institutions will
decrease following exposure to tuition freezes. Tenure track instructional Negative Partially 4.3 (A)

faculty (logged) support
H1b: Public doctoral institutions will be less Tenured instructional faculty | Negative Not supported | 4.2 (A), 4.2 (B)
likely to make expensive cuts of tenured and (logged)
tenure-track instructional faculty than public
non-doctoral institutions in the short-term as Tenure track instructional Negative Not supported | 4.3 (A), 4.3 (B)
public doctoral institutions require tenure- faculty (logged)
stream faculty for other research purposes.
H2a: Contingent non-tenure-track and part- Non-tenure-track Negative Partially 4.4 (B)
time instructional faculty in public doctoral instructional faculty supported
research institutions and public non-doctoral
institutions will decrease following exposure to | Part-time instructional Negative Partially 4.5(A)
tuition freezes. faculty support
H2b: Public doctoral institutions will be more Non-tenure-track Negative Not supported | 4.4 (A), 4.4 (B)
likely to make easy cuts of contingent non- instructional faculty
tenure-track and part-time instructional faculty
to rebuild tenure lines than public non-doctoral | Part-time instructional Negative Supported 4.5 (A)

institutions in the short-term.

faculty
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Table C.2. Event Study of Above Median Tuition Revenue Per FTE Student on Instructional Faculty Composition

1-Year Lag 2-Year Lag 3-Year Lag 4-Year Lag 5-Year Lag
@ 2 3) 4 )

Panel A: Doctoral Research Institutions
Tenured Instructional Faculty

-0.023 0.009 0.015 -0.015 -0.031
(logged)

(0.025) (0.026) (0.033) (0.055) (0.059)
N (College-Year) 606 606 606 606 606
Panel B: Doctoral Research Institutions
Tenure-Track Instructional 20.026 0.023 0.060 0.070 0.2817*
Faculty (logged)

(0.031) (0.045) (0.057) (0.051) (0.087)
N (College-Year) 606 606 606 606 606

Panel C: Doctoral Research Institutions
Non-Tenure-Track

%
Instractional Faculty (logged) 0.077 0.044 0.065 0.085 0.053
(0.029) (0.032) (0.055) (0.075) (0.160)
N (College-Year) 606 606 606 606 606

Panel D: Doctoral Research Institutions
Part-Time Instructional Faculty

0.030 -0.034 -0.055 -0.200%** -0.191*

(logged)

(0.043) (0.053) (0.073) (0.066) (0.08)
N (College-Year) 606 606 606 606 606
Panel E: Non-Doctoral Research Institutions
Tenured Instructional Faculty 0.033 0.008 0.008 0.006 -0.004
(logged)

(0.019) (0.023) (0.028) (0.031) (0.041)
N (College-Year) 949 949 949 949 949
Panel F: Non-Doctoral Research Institutions
Tenure-Track Instructional 20,003 0.013 10,033 0.010 0.099%
Faculty (logged)

(0.038) (0.034) (0.053) (0.062) (0.048)
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Table C.2. Event Study of Above Median Tuition Revenue Per FTE Student on Instructional Faculty Composition

(Continued)
N (College-Year) 949 949 949 949 949
Panel G: Non-Doctoral Research Institutions
Non-Tenure-Track -0.014 -0.027 0.014 -0.073 -0.034
Instructional Faculty (logged)
(0.071) (0.059) (0.072) (0.119) (0.165)
N (College-Year) 949 949 949 949 949
Panel H: Non-Doctoral Research Institutions
Part-Time Instructional Faculty 10.038 0.123 0.162 0.099 0.054
(logged)
(0.131) (0.098) (0.106) (0.138) (0.149)
N (College-Year) 949 949 949 949 949
Covariates Yes Yes Yes Yes Yes
FE: opeid X X X X X
FE: year X X X X X
Note.

Standard errors clustered by state are in parentheses

+ p<0.1 *p<0.05 ** p<0.01 *** p<0.001
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Table C.3. Event Study of Below Median Tuition Revenue Per FTE Student on Instructional Faculty Composition

1-Year Lag 2-Year Lag 3-Year Lag 4-Year Lag 5-Year Lag
@ 2 3) 4 )

Panel A: Doctoral Research Institutions
Tenured Instructional Faculty

-0.004 0.002 -0.042+ -0.039 -0.013
(logged)

(0.01) (0.019) (0.023) (0.029) (0.054)
N (College-Year) 607 607 607 607 607
Panel B: Doctoral Research Institutions
Tenure-Track Instructional L0.072* L0.074 20.029 20.025 L0.135
Faculty (logged)

(0.033) (0.051) (0.055) (0.084) (0.022)
N (College-Year) 607 607 607 607 607

Panel C: Doctoral Research Institutions
Non-Tenure-Track

Instructional Faculty (logged) 0.079 0.078 0.077 0.101 0.535
(0.088) (0.079) (0.11) (0.159) (0.42)
N (College-Year) 607 607 607 607 607

Panel D: Doctoral Research Institutions
Part-Time Instructional Faculty

-0.060 -0.043 -0.109 -0.105 -0.047
(logged)

(0.042) (0.051) (0.078) (0.11) (0.187)
N (College-Year) 607 607 607 607 607
Panel E: Non-Doctoral Research Institutions
Tenured Instructional Faculty 10,001 0.038 0.043 0.020 0.104
(logged)

(0.024) (0.023) (0.038) (0.049) (0.072)
N (College-Year) 949 949 949 949 949

Panel F: Non-Doctoral Research Institutions

Tenure-Track Instructional 0.061 10.006 0.044 0.139 0.024
Faculty (logged)
(0.049) (0.069) (0.129) (0.161) (0.129)
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Table C.3. Event Study of Below Median Tuition Revenue Per FTE Student on Instructional Faculty Composition

(Continued)
N (College-Year) 949 949 949 949 949
Panel G: Non-Doctoral Research Institutions
Non-Tenure-Track 0.015 0.109%* 0.050 -0.039 L0.154
Instructional Faculty (logged)
(0.040) (0.037) (0.072) (0.067) (0.096)
N (College-Year) 949 949 949 949 949
Panel H: Non-Doctoral Research Institutions
Part-Time Instructional Faculty—_ 55 0.029 0.017 0.045 0.165*
(logged)
(0.039) (0.052) (0.053) (0.068) (0.080)
N (College-Year) 949 949 949 949 949
Covariates Yes Yes Yes Yes Yes
FE: opeid X X X X X
FE: year X X X X X

Note.

Standard errors clustered by state are in parentheses

+ p<0.1 *p<0.05 ** p<0.01 *** p<0.001
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Table C.4. Event Study for Median Intensity of Tuition Freezes on Instructional Faculty Composition

1-Year Lag 2-Year Lag 3-Year Lag 4-Year Lag 5-Year Lag
1) (2) 3) (4) (5)

Panel A: Doctoral Research Institutions
Tenured Instructional Faculty 0.013 0.012 -0.004 -0.025 -0.027
(logged)

(0.017) (0.018) (0.024) (0.042) (0.06)
N (College-Year) 996 996 996 996 996
Panel B: Doctoral Research Institutions
Tenure-Track Instructional 0,050+ 20.007 0.062+ 0.075+ 0,307
Faculty (logged)

(0.028) (0.042) (0.033) (0.044) (0.034)
N (College-Year) 996 996 996 996 996
Panel C: Doctoral Research Institutions
Non-Tenure-Track 0.043* 0.033 0.057 0.047 0.000
Instructional Faculty (logged) '

(0.017) (0.02) (0.034) (0.053) (0.064)
N (College-Year) 996 996 996 996 996
Panel D: Doctoral Research Institutions
Part-Time Instructional Faculty 4 )6 0.027 0,056 0.187+ 0.257%%
(logged)

(0.033) (0.047) (0.054) (0.098) (0.08)
N (College-Y ear) 996 996 996 996 996
Panel E: Non-Doctoral Research Institutions
Tenured Instructional Faculty -0.026 -0.032 -0.034 -0.049 -0.066+
(logged)

(0.019) (0.024) (0.041) (0.057) (0.035)
N (College-Year) 1520 1520 1520 1520 1520
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Table C.4. Event Study for Median Intensity of Tuition Freezes on Instructional Faculty Composition (Continued)

Panel F: Non-Doctoral Research Institutions

Tenure-Track Instructional 0.038 0.054 0.043 0.264 0.209%%
Faculty (logged)

(0.044) (0.051) (0.125) (0.175) (0.077)
N (College-Year) 1520 1520 1520 1520 1520
Panel G: Non-Doctoral Research Institutions
Non-Tenure-Track -0.021 0.022 0.028 -0.034 0.025
Instructional Faculty (logged)

(0.056) (0.039) (0.080) (0.066) (0.073)
N (College-Year) 1520 1520 1520 1520 1520
Panel H: Non-Doctoral Research Institutions
Part-Time Instructional Faculty -0.045 0.041 0.177* 0.162 -0.050
(logged)

(0.062) (0.056) (0.084) (0.154) (0.104)
N (College-Year) 1520 1520 1520 1520 1520
Covariates Yes Yes Yes Yes Yes
FE: opeid X X X X X
FE: year X X X X X
Note.

Standard errors clustered by state are in parentheses

+ p<0.1 *p<0.05 ** p<0.01 *** p<0.001
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Table C.5. Event Study of Tuition Freezes Effects on Instructional Spending per FTE Student

1-Year Lag 2-Year Lag 3-Year Lag 4-Year Lag 5-Year Lag
() @) 3) “4) )
Panel A: Doctoral Research Institutions
Instructional Spending per sk )
FTE Student -80.186 -393.829 19.867 -93.749 37.974
(185.876) (127.606) 253.676) (289.167) (409.757)
N (College-Year) 1214 1214 1214 1214 1214
Panel B: Non-Doctoral Research Institutions
-366.855 -244.158 -128.970 -91.106 -168.346
Instructional Spending per
FTE Student (291.107) (252.652) (246.208) (334.546) (365.728)
N (College-Year) 1899 1899 1899 1899 1899
Covariates X X X X X
FE: opeid X X X X X
FE: year X X X X X
Note.

Standard errors clustered by state are in parentheses

+ p<0.1 *p<0.05 ** p<0.01 *** p<0.001
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Table C.6. Chow Test for Instructional Faculty Composition

Tenured Tenure-track Non-tenure-track | Part-time (logged)
(logged) (logged) (logged)

F statistic 10.427 7.55 19.91 13.726

P value <0.001 <0.001 <0.001 <0.001

Note.

HO: There is no significant improvement in fit from running separate regressions.

The F statistic from the chow test shows that there is some improvement in fit when I disaggregate the analyses for doctoral

research institutions and non-doctoral institutions subsamples and run separate regressions.

154



References

Abadie, A., Athey, S., Imbens, G. W., & Wooldridge, J. M. (2023). When should you adjust
standard errors for clustering? The Quarterly Journal of Economics, 138(1), 1-35.

Abouzeida, E. (2014). Analysis of expenditure patterns in higher education institutions and
student graduation and retention rates (Doctoral dissertation, Auburn University).

Altamimi, H. O., & Jimenez, B. S. (2021). Disentangling the effects of performance
measurement and performance management. The Public Productivity and Performance
Handbook, 304.

American Association of University Professors (2020). The Annual Report on the Economic
Status of the Profession, 2019-20.

American Council of Trustees and Alumni (2021). The Cost of Excess: Why Colleges and
Universities Must Control Runaway Spending.

https://files.eric.ed.gov/fulltext/ED616578.pdf

Bahr, S., Sparks, D., & Hoyer, K. M. (2018). Why Didn't Students Complete a Free Application
for Federal Student Aid (FAFSA)? A Detailed Look. Stats in Brief. NCES 2018-
061. National Center for Education Statistics.

Bell, E. (2021). Estimating the Spillover Effects of the Tennessee Promise: Exploring Changes in
Tuition, Fees, and Enrollment. Journal of Student Financial Aid, 50(1), nl.

Bettinger, E. P., & Long, B. T. (2010). Does cheaper mean better? The impact of using adjunct
instructors on student outcomes. The Review of Economics and Statistics, 92(3), 598-613.

Bettinger, E. P., Long, B. T., Oreopoulos, P., & Sanbonmatsu, L. (2012). The role of application
assistance and information in college decisions: Results from the H&R Block FAFSA

experiment. The Quarterly Journal of Economics, 127(3), 1205-1242.

155


https://files.eric.ed.gov/fulltext/ED616578.pdf

Birdsall, C. (2018). Performance Management in Public Higher Education: Unintended
Consequences and the Implications of Organizational Diversity. Public Performance &

Management Review, 41(4), 669-695. https://doi.org/10.1080/15309576.2018.1481116

Boland, W. C. (2020). Performance funding and historically black colleges and universities: An
assessment of financial incentives and baccalaureate degree production. Educational
Policy, 34(4), 644-673.

Boland, W. C., Gasman, M., Samayoa, A. C., & Bennett, D. (2021). The effect of enrolling in
minority serving institutions on earnings compared to non-minority serving institutions:
A college scorecard analysis. Research in Higher Education, 62, 121-150.

Brinkman, P. T., & Morgan, A. W. (1995). The future of higher education finance. New
Directions for Institutional Research, 1995(85), 9-19.

Brownback, A., & Sadoff, S. (2020). Improving college instruction through incentives. Journal
of Political Economy, 128(8), 2925-2972.

Burke, J. C. (2002). Funding public colleges and universities for performance: Popularity,
problems, and prospects. Rockefeller Institute Press.

Cameron K. S., Smart J. (1998). Maintaining effectiveness amid downsizing and decline in
institutions of higher education. Research in Higher Education, 39, 65-86.

Castleman, B., & Page, L. (2015). Beyond FAFSA completion. Change: The Magazine of
Higher Learning, 47(1), 28-35.

Century Foundation (2013). Bridging the higher education divide: Strengthening community

colleges and restoring the American dream. New York.

156


https://doi.org/10.1080/15309576.2018.1481116

Chakrabarti, R., Gorton, N., & Lovenheim, M. (2020). State investment in higher education:
Effects on human capital formation, student debt, and long-term financial outcomes of
students. Federal Reserve Bank of New York Staff Report 941.

Cheslock, J. J. (2019). Examining instructional spending for accountability and consumer

information purposes.

Cheslock, J. J., Ortagus, J. C., Umbricht, M. R., & Wymore, J. (2016). The cost of producing
higher education: An exploration of theory, evidence, and institutional policy. Higher
education: Handbook of theory and research, 349-392.

Cheslock, J. J., & Shamekhi, Y. (2020). Decomposing financial inequality across U.S. higher
education institutions. Economics of Education Review, 78, 102035. doi.org/10.1016/
j.econedurev.2020.102035

Choi, J. (2023). Institutional Striving and Gender Equity in Faculty Salaries and
Employment. American Educational Research Journal, 60(3), 562-587.

Clayton, G. (2021). Advanced placement and concurrent enrollment substitution effects. Journal
of Advanced Academics, 32(3), 380-396.

College Promise Campaign (n.d.). Washington Center Program Tuition Waiver, Massachusetts.

https://www.mypromisetool.org/details/?1d=1250272

Colorado, J., Laderman, S., & McCoy-Simmons, C. (2023). State tuition, fees,
and financial assistance policies 2022. State Higher Education Executive Officers

Association. https://sheeo.org/wp-content/uploads/2023/06/Tuition-and-Fee-Survey.pdf

Courty, P., & Marschke, G. (2004). An empirical investigation of gaming responses to explicit

performance incentives. Journal of Labor Economics, 22(1), 23-56.

157


http://collegepromise.org/
https://www.mypromisetool.org/details/?id=1250272
https://sheeo.org/wp-content/uploads/2023/06/Tuition-and-Fee-Survey.pdf

Courty, P., Kim, D.H. & Marschke, G. (2011). “Curbing Cream-Skimming: Evidence on
Enrolment Incentives.” Labour Economics 18(5): 643-55.

Cummings, K., Laderman, S., Lee, J., Tandberg, D., & Weeden, D. (2021). Investigating the
Impacts of State Higher Education Appropriations and Financial Aid. State Higher

Education Executive Officers. https://sheeo.org/wp-

content/uploads/2021/05/SHEEQO ImpactAppropationsFinancial Aid.pdf

Dee, J. R., & LeiSyte, L. (2016). Organizational learning in higher education institutions:
Theories, frameworks, and a potential research agenda. In M. B. Paulsen (Ed.), Higher
Education: Handbook of Theory and Research (pp. 275-348). Springer International
Publishing. doi.org/10.1007/978-3-319-26829-3 6

Delaney, J. A., & Kearney, T. D. (2016). Alternative student-based revenue streams for higher
education institutions: A difference-in-difference analysis using guaranteed tuition
policies. The Journal of Higher Education, 87(5), 731-766.

https://doi.org/10.1353/jhe.2016.0028

Deming, D. J., & Walters, C. R. (2018). The impact of price caps and spending cuts on US
postsecondary attainment (No. w23736). National Bureau of Economic Research.
Dougherty, K. J., Jones, S. M., Lahr, H., Natow, R. S., Pheatt, L., & Reddy, V. (2016). Looking
inside the black box of performance funding for higher education: Policy instruments,
organizational obstacles, and intended and unintended impacts. RSF: The Russell Sage
Foundation Journal of the Social Sciences, 2(1), 147-173.

Dougherty, K. J. & Reddy, V. (2013). Performance Funding for Higher Education: What are the

mechanisms? What are the impacts. San Francisco: Jossey-Bass.

158


https://sheeo.org/wp-content/uploads/2021/05/SHEEO_ImpactAppropationsFinancialAid.pdf
https://sheeo.org/wp-content/uploads/2021/05/SHEEO_ImpactAppropationsFinancialAid.pdf
https://doi.org/https:/doi.org/10.1353/jhe.2016.0028
https://doi.org/https:/doi.org/10.1353/jhe.2016.0028
https://doi.org/10.1353/jhe.2016.0028

Ecton, W. G., & Dziesinski, A. B. (2022). Using punctuated equilibrium to understand patterns
of institutional budget change in higher education. The Journal of Higher
Education, 93(3), 424-451.

Ehrenberg, R. G. (2020). The economics of tuition and fees in American higher education.

In The economics of education (pp. 345-352). Academic Press.

Ehrenberg, R. G., & Zhang, L. (2005). Do tenured and tenure-track faculty matter?. Journal of
Human Resources, 40(3), 647-659.

Everett, A., Rosinger, K., Baker, D. J., Kim, H. J., Kelchen, R., & Ortagus, J. (2023).
Tennessee’s burden: How students apply for state financial aid within one southern
state. InformEd States Higher Education Policy Initiative Working Paper.

Favero, N., & Rutherford, A. (2020). Will the tide lift all boats? Examining the equity effects of
performance funding policies in US higher education. Research in Higher Education, 61,
1-25.

Frey, W.H. (2018). The US will become ‘minority white’ in 2045, Census projects: Youthful
minorities are the engine of future growth. Retrieved October 27, 2018, from

https://www.brookings.edu/blog/the-avenue/2018/03/14/the-us-will-become-minority-

white-in-2045-census-projects/.

Figlio, David N., Morton O. Schapiro, and Kevin B. Soter. 2015. “Are Tenure Track Professors
Better Teachers?” The Review of Economics and Statistics 97 (4): 715-24.
Flores, S.M. (2022). Improving equity in U.S. higher education: A call for equity-enhancing

opportunity structures. Spencer Foundation.

159


https://www.brookings.edu/blog/the-avenue/2018/03/14/the-us-will-become-minority-white-in-2045-census-projects/
https://www.brookings.edu/blog/the-avenue/2018/03/14/the-us-will-become-minority-white-in-2045-census-projects/

Frye, J.R. (2015). Flexibility for survival: State funding and contingent faculty employment at
public higher education institutions. (Publication No. 116724) [Doctoral dissertation,
University of Michigan]. Deep Blue Database.

Furquim, F., Corral, D., & Hillman, N. (2020). A primer for interpreting and designing
difference-in-differences studies in higher education research. In L. W. Perna (Ed.),

Higher education: Handbook of theory and research (Vol. 35, pp. 1-58). Springer.

Gandara, D., & Rutherford, A. (2018). Mitigating unintended impacts? The effects of premiums

for underserved populations in performance-funding policies for higher
education. Research in Higher Education, 59, 681-703.

Goodman, S., & Volz, A. H. (2020). Attendance spillovers between public and for-profit
colleges: Evidence from statewide variation in appropriations for higher
education. Education Finance and Policy, 15(3), 428-456.

Gansemer-Topf, A. M., Downey, J., Thompson, K., & Genschel, U. (2018). Did the recession
impact student success? Relationships of finances, staffing and institutional type on
retention. Research in Higher Education, 59, 174-197.

Gansemer-Topf, A. M., & Schuh, J. H. (2006). Institutional selectivity and institutional
expenditures: Examining organizational factors that contribute to retention and
graduation. Research in higher education, 47, 613-642.

Gerrish, E. (2016). The impact of performance management on performance in public
organizations: A meta-analysis. Public Administration Review, 76(1), 48-66.

Good, L., & Strong, E. (2015). Reimagining workforce policy in the United States. Transform

workforce development policies for the 21st century, 13-43.

ing

160



Goodman, S., & Volz, A. H. (2020). Attendance spillovers between public and for-profit
colleges: Evidence from statewide variation in appropriations for higher
education. Education Finance and Policy, 15(3), 428-456.

Grossmann, M., Jordan, M., & McCrain, J. (2021). The Correlates of State Policy and the
Structure of State Panel Data. State Politics & Policy Quarterly, 1-21.
doi:10.1017/spg.2021.17.

Gurantz, O. (2020). What does free community college buy? Early impacts from the Oregon
Promise. Journal of Policy Analysis and Management, 39(1), 11-35.

Hagood, L. P. (2019). The Financial Benefits and Burdens of Performance Funding in Higher
Education. Educational Evaluation and Policy Analysis, 41(2), 189-213.

https://doi.org/10.3102/0162373719837318

Harnisch, T., Burns, R., Heckert, K., Kunkle, K., and Weeden, D. (2024). State Priorities for
Higher Education in 2024. State Higher Education Executive Officers

Association https://sheeo.org/wp-content/uploads/2023/12/Policy-Issue-Survey.2024.pdf

Heinrich, C. J., & Marschke, G. (2010). Incentives and their dynamics in public sector
performance management systems. Journal of policy analysis and management, 29(1),
183-208.

Hillman, N. W. (2015). Borrowing and Repaying Federal Student Loans. Journal of Student
Financial Aid, 45(3).

Hillman, N. (2016). Why performance-based college funding doesn’t work.

Hillman, N. (2020). Why Rich Colleges Get Richer & Poor Colleges Get Poorer: The Case for

Equity-Based Funding in Higher Education — Third Way.

161


https://doi.org/10.3102/0162373719837318
https://sheeo.org/wp-content/uploads/2023/12/Policy-Issue-Survey.2024.pdf

https://www.thirdway.org/report/why-rich-colleges-get-richer-poor-colleges-get-poorer-

the-case-for-equity-based-funding-in-higher-education

Hillman, N., & Corral, D. (2017). The equity implications of paying for performance in higher
education. American behavioral scientist, 61(14), 1757-1772.

Hillman, N., Dziesinski, A., & You, E. (2024). Designing Higher Education Funding Models to
Promote Student Success: An introduction to “capacity building” and “equity-based”
funding principles. Student Success Through Applied Research.

https://sstar.wisc.edu/wp-content/uploads/2024/01/EquityFundReport.pdf

Hillman, N. W., Hicklin Fryar, A., & Crespin-Trujillo, V. (2018). Evaluating the impact of
performance funding in Ohio and Tennessee. American Educational Research
Journal, 55(1), 144-170.

Hong, Sounman. 2020. Performance Management Meets Red Tape: Bounded Rationality,
Negativity Bias, and Resource Dependence. Public Administration
Review 80(6): 932— 45.

Hood C, and Wright, M. (1981) From decrementalism to quantum cuts? In: Hood C, Wright M
(eds) Big Governments in Hard Times, Oxford: Martin Robertson, pp. 199-227.
House, E., & Dell, M. (2020). Keeping the promise: Early outcomes of Tennessee’s tuition-free

college initiative. Improving research-based knowledge of college promise programs,
151-172.

Hu, X., Ortagus, J. C., Voorhees, N., Rosinger, K., & Kelchen, R. (2022). Disparate impacts of

performance funding research incentives on research expenditures and state

appropriations. AERA Open, 8, 23328584211071109.

162


https://www.thirdway.org/report/why-rich-colleges-get-richer-poor-colleges-get-poorer-the-case-for-equity-based-funding-in-higher-education
https://www.thirdway.org/report/why-rich-colleges-get-richer-poor-colleges-get-poorer-the-case-for-equity-based-funding-in-higher-education
https://sstar.wisc.edu/wp-content/uploads/2024/01/EquityFundReport.pdf

Hu, X., & Villarreal, P., I11. (2018). Public tuition on the rise: Estimating effects of Louisiana’s
performance-based funding policy on institutional tuition levels. Research in Higher
Education, 60(5), 636-669.

Hurlburt, S., and McGarrah, M. (2016a). Cost Savings or Cost Shifting? The Relationship
Between Part-Time Contingent Faculty and Institutional Spending. American Institutes

for Research https://www.air.org/sites/default/files/2021-06/Cost-Savings-or-Cost-

Shifting-Contingent-Faculty-November-2016.pdf

Hurlburt, S., and McGarrah, M. (2016b). The Shifting Academic Workforce: Where Are the
Contingent Faculty? American Institutes for Research.

https://www.air.org/sites/default/files/downloads/report/Shifting-Academic-Workforce-

November-2016.pdf

Iriti, J., Page, L. C., & Bickel, W. E. (2018). Place-based scholarships: Catalysts for systems
reform to improve postsecondary attainment. International Journal of Educational
Development, 58, 137-148.

James, O., Olsen, A. L., Moynihan, D. P., & Van Ryzin, G. G. (2020). Behavioral public
performance: How people make sense of government metrics. Cambridge University
Press.Kantrowitz, M. (2009). Analysis of why some students do not apply for financial

aid. http://www.studentaidpolicy.com/fa/20090427CharacteristicsOfNonApplicants.pdf

Jaquette, O., & Parra, E. (2016). The problem with the Delta Cost Project database. Research in
Higher Education, 57, 630-651.
Jensen, M. C., & Meckling, W. H. (1976). Theory of the firm: Managerial behavior, agency costs

and ownership structure. Journal of financial economics, 3(4), 305-360.

163


https://www.air.org/sites/default/files/2021-06/Cost-Savings-or-Cost-Shifting-Contingent-Faculty-November-2016.pdf
https://www.air.org/sites/default/files/2021-06/Cost-Savings-or-Cost-Shifting-Contingent-Faculty-November-2016.pdf
https://www.air.org/sites/default/files/downloads/report/Shifting-Academic-Workforce-November-2016.pdf
https://www.air.org/sites/default/files/downloads/report/Shifting-Academic-Workforce-November-2016.pdf
http://www.studentaidpolicy.com/fa/20090427CharacteristicsOfNonApplicants.pdf

Jimenez, B. S. (2014). Smart cuts?: Strategic planning, performance management and budget
cutting in US cities during the great recession. Journal of Public Budgeting, Accounting
& Financial Management, 26(3), 494-526.

Kelchen, R. (2018). Do performance-based funding policies affect underrepresented student
enrollment?. The Journal of Higher Education, 89(5), 702-727.

Kelchen, R. (2019a). Exploring the relationship between performance-based funding design and
underrepresented student enrollment at community colleges. Community College
Review, 47(4), 382-405.

Kelchen, R. (2019b). Merging data to facilitate analyses. New Directions for Institutional
Research, 2019(181), 59-72.

Kelchen, R., & Stedrak, L. J. (2016). Does performance-based funding affect colleges' financial
priorities?. Journal of Education Finance, 302-321.

Kelchen, R., & Pingel, S. (2023). Examining the Effects of Tuition Controls on Student
Enrollment. Research in Higher Education, 1-22.

Kelchen, R., Ortagus, J. C., Rosinger, K. O., Baker, Dominique., & Lingo, M. (2023). The
relationships between state higher education funding strategies and college access and
success. Education Researcher, 53(2), 100-110.

Kelchen, R., & Pingel, S. (2023). Examining the Effects of Tuition Controls on Student
Enrollment. Research in Higher Education, 1-22.

Kim, J. (2018). The functions and dysfunctions of college rankings: An analysis of institutional
expenditure. Research in Higher Education, 59(1), 54-87.

Kim, M. M., & Ko, J. (2015). The impacts of state control policies on college tuition

increase. Educational Policy, 29(5), 815-838.

164



Kofoed, MS (2017). To Apply or Not to Apply: FAFSA Completion and Financial Aid Gaps.
RESEARCH IN HIGHER EDUCATION
Kunkle, K. & Laderman, S. (2023). SHEF: State Higher Education Finance, FY 2022. State

Higher Education Executive Officers. https://shef.sheeo.org/wp-

content/uploads/2023/05/SHEEO_SHEF _ FY22_Report.pdf

Laderman, S. (2022). Under audit: Equity audits in state higher education finance. MDRC.
Laderman, S., & Kunkle, K. (2022). SHEF: State Higher Education Finance, FY 2021. State

Higher Education Executive Officers. https://files.eric.ed.gov/fulltext/ED623743.pdf

Leslie, L. L., Slaughter, S., Taylor, B. J., & Zhang, L. (2012). How do revenue variations affect
expenditures within US research universities?. Research in Higher Education, 53, 614-
639.

Levine, Charles H. 1978. Organizational Decline and Cutback Management. Public
Administration Review 38(4): 316-25.

Levine, C. H. (1979). More on cutback management: Hard questions for hard times. Public
administration review, 39(2), 179-183

Li, A. Y. (2018). Lessons Learned: A Case Study of Performance Funding in Higher Education.
Third Way.

Li, A. Y., & Gandara, D. (2020). The promise of “free” tuition and program design features:
Impacts on first-time college enrollment. Improving research-based knowledge of college
promise programs, 219-240.

Li, A. Y., & Ortagus, J. C. (2019). Raising the stakes: Impacts of the Complete College
Tennessee Act on underserved student enrollment and sub-baccalaureate credentials. The

Review of Higher Education, 43(1), 295-333.

165


https://shef.sheeo.org/wp-content/uploads/2023/05/SHEEO_SHEF_
https://shef.sheeo.org/wp-content/uploads/2023/05/SHEEO_SHEF_
https://files.eric.ed.gov/fulltext/ED623743.pdf

Ma, J., & Baum, S. (2016). Trends in community colleges: Enrollment, prices, student debt, and
completion. College board research brief, 4, 1-23.

McKinney, L., Burridge, A. B., Lee, M. M., Bourdeau, G. V., & Miller-Waters, M. (2022).
Incentivizing full-time enrollment at community colleges: What influences students’
decision to take more courses?. Community College Review, 50(2), 144-170.

Meehan, K., & Kent, D. C. (2020). Developing a Statewide College Completion Agenda:
Lessons from Tennessee. Research for Action.

Miller, L., & Park, M. (2022). Making college affordable? The impacts of tuition freezes and
caps. Economics of Education Review, 89, 102265.

Mizrahi, S. (2021). Performance funding and management in higher education: The autonomy
paradox and failures in accountability. Public Performance & Management
Review, 44(2), 294-320.

Monks, J. (2007). The relative earnings of contingent faculty in higher education. Journal of
Labor Research, 28, 487-501.

Morson, G., & Schapiro, M. (2015). The Fabulous Future?: America and the World in 2040.
Northwestern University Press.

Moynihan, D. P. (2009). The dynamics of performance management: Constructing information
and reform. Georgetown University Press.

Moynihan, D. P. (2021). Applying Behavioural Science to Performance Management. Handbook
on Performance Management in the Public Sector, 42.

National Center for Education Statistics. (2022). Postsecondary Institution Expenses. Condition
of Education. U.S. Department of Education, Institute of Education Sciences.

https://nces.ed.gov/programs/coe/indicator/cue.

166


https://nces.ed.gov/programs/coe/indicator/cue/postsecondary-institution-expense

National Center for Education Statistics. (2023a). Immediate College Enrollment
Rate. Condition of Education. U.S. Department of Education, Institute of Education

Sciences. Retrieved [date], from https://nces.ed.gov/programs/coe/indicator/cpa.

National Center for Education Statistics. (2023b). College Enroliment Rates. Condition of
Education. U.S. Department of Education, Institute of Education Sciences. Retrieved

[date], from https://nces.ed.gov/programs/coe/indicator/cpb.

National Center for Education Statistics. (2023c). Price of Attending an Undergraduate

Institution. Condition of Education. U.S. Department of Education, Institute of Education

Sciences. Retrieved [date], from https://nces.ed.gov/programs/coe/indicator/cua.
National Center for Education Statistics. (2023d). Loans for Undergraduate Students and Debt
for Bachelor’s Degree Recipients. Condition of Education. U.S. Department of

Education, Institute of Education Sciences. Retrieved [date],

from https://nces.ed.qov/programs/coe/indicator/cub.

National Center for Education Statistics. (n.d). Table 1. Public high school 4-year adjusted
cohort graduation rate (ACGR), by race/ethnicity and selected demographic
characteristics for the United States, the 50 states, the District of Columbia, and Puerto
Rico: School year 2017-18.

https://nces.ed.gov/ccd/tablessACGR RE and characteristics 2017-18.asp

Ness, E. C., Deupree, M. M., & Gandara, D. (2015). Campus responses to outcomes-based
funding in Tennessee: Robust, aligned, and contested. Final report to Tennessee Higher
Education Commission and Ford Foundation.

Nguyen, H. (2019). Free tuition and college enrollment: Evidence from New York’s Excelsior

program. Education Economics, 27(6), 573-587.

167


https://nces.ed.gov/programs/coe/indicator/cpa/immediate-college-enrollment-rate
https://nces.ed.gov/programs/coe/indicator/cpb/college-enrollment-rate
https://nces.ed.gov/programs/coe/indicator/cua/undergrad-costs
https://nces.ed.gov/programs/coe/indicator/cub/undergrad-student-loans
https://nces.ed.gov/ccd/tables/ACGR_RE_and_characteristics_2017-18.asp

Nguyen, H. (2020). Free college? Assessing enrollment responses to the Tennessee Promise
program. Labour Economics, 66, 101882.

Odle, T. K., Lee, J. C., & Gentile, S. P. (2021). Do promise programs reduce student loans?
Evidence from Tennessee Promise. The Journal of Higher Education, 92(6), 847-876.

Ortagus, J., Rosinger, K., & Kelchen, R. (2021). InformEd States performance-based funding
policies dataset. InformEd States. Retrieved from informedstates.org.

Ortagus, J. C., Rosinger, K. O., Kelchen, R., Chu, G., & Lingo, M. (2022). The unequal impacts
of performance-based funding on institutional resources in higher education. Research in
Higher Education, 1-35.

Ortagus, J. C., Kelchen, R., Rosinger, K., & VVoorhees, N. (2020). Performance-based funding in
American higher education: A systematic synthesis of the intended and unintended
consequences. Educational Evaluation and Policy Analysis, 42(4), 520-550.

https://doi.org/10.3102/01623737209

Perna, L. W., & Titus, M. A. (2004). Understanding differences in the choice of college
attended: The role of state public policies. The Review of Higher Education, 27(4), 501-
525.

Perna, L. W. (2006). Studying college access and choice: A proposed conceptual model.
In Higher education: Handbook of theory and research (pp. 99-157). Dordrecht: Springer
Netherlands.

Perna, L. W., & Smith, E. J. (2020a). Conclusions and implications. Improving research-based

knowledge of college promise programs. American Educational Research Association.

168


https://doi.org/10.3102/01623737209

Perna, L. W., & Smith, E. J. (2020b). Introduction. Improving research-based knowledge of
college promise programs. American Educational Research Association.

https://doi.org/10.2307/j.ctvxw3phv

Perna, L. W., Wright-Kim, J., & Leigh, E. W. (2021). Will college promise programs improve or
reduce equity? Understanding the contextual conditions that influence program
implementation. Education Policy Analysis Archives, 29(26).

https://doi.org/10.14507/epaa.29.5436

Pfeffer, J., & Salancik, G. R. (2003). The external control of organizations: A resource
dependence perspective. Stanford University Press.

Pike, G. R., & Robbins, K. R. (2020). Using panel data to identify the effects of institutional
characteristics, cohort characteristics, and institutional actions on graduation
rates. Research in Higher Education, 61, 485-509.

Pingel, S., & Broom, S. (2020, May 20). 50-state comparison: State policies on postsecondary
tuition setting, capping, and freezing. Education Commission of the

States https://www.ecs.org/50-state-comparison-state-policies-on-postsecondary-tuition

Pollitt, C. (2010). Cuts and reforms—Public services as we move into a new era. Society and
Economy, 32(1), 17-31.

Ra, E., Kim, J., Hong, J., & DesJardins, S. L. (2023). Functioning or Dysfunctioning? The
Effects of Performance-Based Funding. Educational Evaluation and Policy
Analysis, 45(1), 79-107.

Rabovsky, T. M. (2012). Accountability in higher education: Exploring impacts on state budgets
and institutional spending patterns. Journal of Public Administration Research and

Theory, 22(4), 675-700.

169


https://doi.org/10.2307/j.ctvxw3phv
https://doi.org/10.14507/epaa.29.5436
https://www.ecs.org/50-state-comparison-state-policies-on-postsecondary-tuition

Raudla, R., Douglas, J. W., Savi, R., & Randma-Liiv, T. (2017). Fiscal crisis and expenditure
cuts: The influence of public management practices on cutback strategies in Europe. The
American Review of Public Administration, 47(3), 376-394.

Rosinger, K., Kelchen, R., Baker, D. J., Ortagus, J., & Lingo, M. D. (2022b). State Higher
Education Funding During COVID-19: Lessons From Prior Recessions and Implications
for Equity. AERA Open, 8, 23328584221091276.

https://doi.org/10.1177/23328584221091277

Rosinger, K. O., Ortagus, J., Kelchen, R., Cassell, A., & Brown, L. C. (2022a). New Evidence on
the Evolution and Landscape of Performance Funding for Higher Education. The Journal

of Higher Education, 93(5), 735-768. https://doi.org/10.1080/00221546.2022.2066269

Rosinger, K., Ortagus, J., Kelchen, R., & Choi, J. (2023). The Impact of Performance Funding
Policy Design on College Access and Selectivity. Educational Evaluation and Policy
Analysis, 01623737221147905.

Rutherford, A., & Van Der Voet, J. (2019). Shifting administrative intensity and employee
composition: Cutback management in education. The American Review of Public
Administration, 49(6), 704-719.

Ryan, J. F. (2004). The relationship between institutional expenditures and degree attainment at
baccalaureate colleges. Research in higher education, 45, 97-114.

Ryan, J. F. (2005). Institutional expenditures and student engagement: A role for financial
resources in enhancing student learning and development? Research in higher
education, 46, 235-249.

Sanford, T., & Hunter, J. M. (2011). Impact of performance-funding on retention and graduation

rates. Education Policy Analysis Archives, 19(33), n33.

170


https://doi.org/10.1177/23328584221091277
https://doi.org/10.1080/00221546.2022.2066269

Sav, G. T. (2019). Catch 22 faculty tenure for public universities: new evidence employing Fare—
Primont productivity indexes. Applied Economics Letters, 26(2), 87-90.

Shin, J., Milton, S., (2004, May 26). The effects of performance budgeting and funding programs
on graduation rate in public four-year colleges and universities. Education Policy
Analysis Archives, 12(22). Retrieved [Date] from http://epaa.asu.edu/epaa/vi2n22/.

Shin, J. C., Shim, H. K., Kim, S. J., & Lee, P. G. (2023). A Systematic Review of the Impact of
Performance-Based Funding in the US. Higher Education Policy, 1-26.

Snyder, M., Boelscher, S., & Zaragoza, D. (2020). Fiscal Year 2020 State Status & Typology
Update. 56.

State Higher Education Executive Officers Association (2021). State Higher Education Finance

FY 2021. https://files.eric.ed.gov/fulltext/ED623743.pdf

Southern Regional Education Board (2013). A DECADE OF PROGRESS: How SREB States

Achieved Exceptional Gains. https://www.sreb.org/publication/decade-progress

Tennessee Department of Education (2018). 2018 Annual Statistical Report.

https://www.tn.gov/content/dam/tn/education/documents/asr/asr 1718.pdf

Stone, D. (2012). Policy Paradox. The Art of Political Decision Making.

Sun, L., & Abraham, S. (2021). Estimating dynamic treatment effects in event studies with
heterogeneous treatment effects. Journal of econometrics, 225(2), 175-199.

Tandberg, D. A., & Hillman, N. W. (2014). State higher education performance funding: Data,
outcomes, and policy implications. Journal of Education Finance, 222-243.

Tandberg, D. A, Lee, J. C., Lacy, T. A, Hu, S., & Park-Gaghan, T. (2022). State Higher

Education Policy Innovativeness: A New Measure for Research and Policy. In Higher

171


https://files.eric.ed.gov/fulltext/ED623743.pdf
https://www.sreb.org/publication/decade-progress
https://www.tn.gov/content/dam/tn/education/documents/asr/asr_1718.pdf

Education: Handbook of Theory and Research: Volume 37 (pp. 601-647). Cham:
Springer International Publishing.
Tennessee Higher Education Commission (2020). Fact Book 2020 — 2021.

https://www.tn.gov/content/dam/tn/thec/bureau/research/other-

research/factbook/Fact%20B0ook%202020-2021 Full%20Draft Suppressed.pdf

Tennessee Higher Education Commission (2023). Tennessee Promise Annual Report 2023.

https://www.tn.gov/content/dam/tn/thec/bureau/research/promise/TN%20Promise%20An

nual%20Report%202023%20Final.pdf

Tennessee Higher Education Commission (n.d.). Overview of Outcomes-Based Funding
Formula.

https://www.tn.gov/content/dam/tn/thec/bureau/legal/focus/OutcomesBasedFormulaNarr

ative ETSU.pdf

Umbricht, M. R., Fernandez, F., & Ortagus, J. C. (2017). An examination of the (un) intended
consequences of performance funding in higher education. Educational Policy, 31(5),
643-673.

U.S. Department of Education (2016). Advancing Diversity and Inclusion in Higher Education:
Key Data Highlights Focusing on Race and Ethnicity and Promising Practices.

https://www?2.ed.gov/rschstat/research/pubs/advancing-diversity-inclusion.pdf

Van Dooren, Bouckaert & Halligan (2015). Performance Management in the Public Sector.

Routledge. 2" Edition. https://doi.org/10.4324/9781315817590

Vroom, V.H. (1964). Work and motivation. Wiley.

172


https://www.tn.gov/content/dam/tn/thec/bureau/research/other-research/factbook/Fact%20Book%202020-2021_Full%20Draft_Suppressed.pdf
https://www.tn.gov/content/dam/tn/thec/bureau/research/other-research/factbook/Fact%20Book%202020-2021_Full%20Draft_Suppressed.pdf
https://www.tn.gov/content/dam/tn/thec/bureau/research/promise/TN%20Promise%20Annual%20Report%202023%20Final.pdf
https://www.tn.gov/content/dam/tn/thec/bureau/research/promise/TN%20Promise%20Annual%20Report%202023%20Final.pdf
https://www.tn.gov/content/dam/tn/thec/bureau/legal/focus/OutcomesBasedFormulaNarrative_ETSU.pdf
https://www.tn.gov/content/dam/tn/thec/bureau/legal/focus/OutcomesBasedFormulaNarrative_ETSU.pdf
https://www2.ed.gov/rschstat/research/pubs/advancing-diversity-inclusion.pdf
https://doi.org/10.4324/9781315817590

Wang, W., & Yeung, R. (2019). Testing the effectiveness of “managing for results”: Evidence
from an education policy innovation in New York City. Journal of Public Administration
Research and Theory, 29(1), 84-100.

Ward, J., & Ost, B. (2021). The effect of large-scale performance-based funding in higher
education. Education Finance and Policy, 16(1), 92-124.

Waterman, R. W., & Meier, K. J. (1998). Principal-agent models: an expansion?. Journal of
public administration research and theory, 8(2), 173-202.

Woessmann, L., & Bettinger, E. (2020). Literature Review Article: New Directions in the
Economics of Higher Education. Edward Elgar Publishing Limited

Wooldridge, J. M. (2021). Two-way fixed effects, the two-way mundlak regression, and
difference-in-differences estimators. Available at SSRN 3906345.

Worsham, R. (2023). A Differences-in-Differences Analysis of the Impact of the North Carolina
Fixed Tuition Program on College Costs. The Journal of Higher Education, 94(7), 945-
971.

Xu, D., & Solanki, S. (2020). Tenure-track appointment for teaching-oriented faculty? The
impact of teaching and research faculty on student outcomes. Educational Evaluation and

Policy Analysis, 4

173



Vita

Kyela Gadi’s research focuses on public management with specific interest in higher
education finance and performance. Kyela examines how and why contemporary finance and
policy innovations in the higher education landscape help or hinder the delivery of desirable and
equitable outcomes. Her research, teaching, and service reflect her commitment and conscious
efforts to support structures and programs that provide pathways for all students to thrive in
college, careers and beyond. Kyela holds a Master of Science in Environment and Sustainable
Development degree from University College London, United Kingdom, and a Bachelor of
Science in Biology from Ahmadu Bello University, Zaria, Nigeria.

Since joining the Georgia Policy Labs in 2021 as Graduate Research Assistant, Kyela has
been involved in evaluating the implementation of the U.S Department of Labor’s (DOL)
Strengthening Community Colleges (SCC) grant awarded to Savannah Technical College and a
consortium of technical colleges in Georgia to develop a statewide system of awarding and
tracking micro-credentials and for building career pathways in the occupational areas of

healthcare, manufacturing, and information technology in Georgia.

Prior to commencing her PhD program in Public Policy at Georgia State University’s
Andrew Young School of Policy Studies in 2019, Kyela served as program manager for a
nonprofit in Nigeria. In this role, she wrote and managed multiple international donor-funded
grants and contracts, including funding for strengthening institutional effectiveness of public and
non-profit organizations in education, healthcare, and financial services for the poor in Nigeria.
Kyela is a certified project management professional (PMP). She is a 2016 Fellow of the U.S.

Department of State’s Mandela Washington Fellowship for Young African Leaders.

Upon completing her PhD, Kyela continues her policy research at Abt Global.

174



