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While research has documented outcomes for students served by promise programs, few studies have considered the behavior
of institutions themselves in the promise era. A new source of revenue combined with larger and more diverse cohorts is likely
to motivate changes in spending and staffing—decisions instrumental to student access and success. We employ complemen-
tary difference-in-differences and synthetic control strategies to estimate impacts of the first statewide promise program on
these two outcomes. Findings suggest institutions diverted expenditures away from instruction, academic support, and insti-
tutional support toward greater institutional grant awards. We find no meaningful impact on staffing levels. While some
institutional actions may further support the access and success goals of promise programs, the diversity of programs across
the nation suggests not all may follow suit. This study should inform policy makers considering the full extent of outcomes of
free-college programs and invigorate further research on institutional responses.
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Introduction

Following the 2005 start of Kalamazoo Promise, “free-
college” programs gained political traction at federal, state,
and institutional levels (Billings, 2018). The College Promise
Campaign (2019) reported that over 300 promise programs
exist across the nation, with 23 states already offering a
statewide program and at least 13 more beginning imple-
mentation (Kanter & Armstrong, 2019). While promise pro-
grams vary widely in their design, they generally consist of
a place-based scholarship aimed at increasing students’
access to college (Miller-Adams, 2015; Perna & Leigh,
2018). Across multiple states and regional contexts, existing
literature has suggested that promise programs not only
increase college enrollments, but emerging evidence sug-
gests they may also alter the composition of institutions’
student bodies, either by increasing enrollments of low-
income or racial-minority students or by diverting univer-
sity-bound students toward promise-eligible community
colleges (Bartik et al., 2019; Gandara & Li, 2020; Gurantz,
2020). Promise programs are also fundamental changes to
institutions’ resource environments, representing the avail-
ability of a new source of revenue, a change to an existing
revenue stream, or, for new institutionally funded programs,

a constraint on other expenditure areas. In any of these reali-
ties, institutions facing increased enrollments, particularly
among more academically, racially, or socioeconomically
diverse students, may be called to alter expenditures to meet
the needs of larger, more diverse cohorts of students or to
consider how their operations can best serve a growing
student body. This is particularly likely if institutions, like
community colleges, face existing capacity constraints
(Goldrick-Rab, 2010; Palmer, 2013). In all, whether colleges
strive to serve new students or to maintain or acquire new
resources (or both), promise programs likely influence insti-
tutional behavior (Perna et al., 2020; Perna et al., 2021).
Given their political popularity, the growth of promise
programs has rapidly outpaced evaluations of their effects,
but work to date has been diverse given substantial variation
in the programs themselves (Page et al., 2019). Most inves-
tigations have focused on students’ enrollment and persis-
tence in higher education (Perna & Smith, 2020). However,
an almost exclusive focus among existing research docu-
menting impacts on student outcomes has yielded too few
studies that consider institutional responses (Perna et al.,
2020; Perna et al., 2021; Swanson et al., 2020). It has been
well established that how institutions spend their money
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matters, and a large body of evidence has linked institutional
expenditures and staffing to a variety of outcomes, including
enrollment, persistence, and completion (Bound & Turner,
2007; Bowen, 1980; Gansemer-Topf & Schuh, 2006; Ryan,
2005). If promise programs lead institutions to alter expen-
ditures or change staff (e.g., by reducing academic supports
or hiring additional advisors), these actions may not only
impact subsequent student outcomes but may also influence
the financial and programmatic stability of institutions and
their free-college programs (Perna & Smith, 2020). Indeed,
case studies by Perna and colleagues (Perna et al., 2020;
Perna et al., 2021) showed how institutional resource deci-
sions to support promise programs can directly contribute to
program efficacy, efficiency, and equity, suggesting that
institutional responses to free college programs may ulti-
mately moderate programs’ impacts.

Too few studies to date have considered these institu-
tional responses. Bell (2021) found that private institutions
in Tennessee that were not eligible to participate in Tennessee
Promise shifted enrollment behaviors to improve class sizes
and increased tuition rates alongside public institutions, and
Delaney and Hemenway (2020) found that single institution
promise programs similarly increased tuition and fee rates
and may have altered their grant aid awards. While these
studies made important contributions to this gap in litera-
ture, they still fail to consider the full extent of possible insti-
tutional responses. To help fill this gap, Perna and colleagues
completed case studies at four community colleges served
by a local tuition-free program (Perna et al., 2020; Perna
et al., 2021). The authors found descriptive evidence that
institutions altered resource investments on financial aid
awards, personnel, facilities, and materials to support these
programs, ultimately finding that program eligibility crite-
rion may influence these decisions, and, in turn, impact pro-
grammatic efficiency and equity (Perna et al., 2020; Perna
et al., 2021). The authors therein called for future work to
examine these impacts at a larger set of institutions, includ-
ing those that serve multiple colleges. Since this call, no
study to our knowledge has yet to causally link such promise
program adoptions with changes in institutional spending or
staffing, decisions with important implications for the stu-
dents they serve and the states that house and support them.

Using a natural experiment, we address this gap by
exploring changes in institutional expenditures by classifi-
cation area and staffing levels by occupational category fol-
lowing the implementation of the nation’s first statewide
promise program, Tennessee Promise. The program, which
has boasted enrollments of nearly 108,000 since 2015, is a
last-dollar scholarship serving the state’s 13-member
community college system (Tennessee Higher Education
Commission [THEC], 2021). Though promise programs
differ in design, Tennessee Promise has been the “guiding
model” for other states, and, as such, a better understand-
ing of its effects on institutions’ behaviors will provide

important insights not only for policy makers in Tennessee
but also leaders in other states as they consider the design
and operation of their own programs (Kanter et al., 2016;
Kanter & Armstrong, 2019, p. 72). Changes in institutional
spending or staffing may represent intended or unintended
consequences, and, while research to date has yet to fully
consider these possibilities, they must be understood if pol-
icy makers are to achieve a complete view of the impacts
these programs have across state, institution, and student
levels. Indeed, institutional actions in response to promise
programs could either further contribute to or detract from
the policies’ intended goals, altering policy makers’ cost—
benefit considerations (Perna et al., 2020; Perna et al., 2021;
Perna & Smith, 2020). In addition to filling this existing gap
in the literature and generating actionable evidence for pol-
icy makers, this study also stands to invigorate future
research in this area considering the institutional impacts of
promise programs and how these impacts, if at all, may
influence subsequent organizational or student outcomes.

Tennessee Promise

As alast dollar scholarship, Tennessee Promise covers up
to the full cost of tuition and mandatory fees for 2 years (or
5 semesters) after all other aid has been applied, including
Pell and the state’s merit- and need-based awards. The award
is universally available to all recent high school graduates
who pursue an associate degree or technical certificate. As
noted, Tennessee Promise has served nearly 108,000 stu-
dents since 2015, and, in 20182019, provided an average
last-dollar award of approximately $1,183 ($2,146 exclud-
ing $0 recipients), with total program expenditures exceed-
ing $28.7 million annually (THEC, 2021)." The program
undoubtedly changed the context of higher education in the
state. In its first year of operation, first-time freshman enroll-
ment at community colleges rose 27.7%, but recent quasi-
experimental evidence suggests the true impact could be
closer to 40% (Carruthers, 2019; Nguyen, 2020; THEC,
2017a). Nguyen (2020) found these increases to be predomi-
nantly driven by higher enrollments of Black and Hispanic
students, and THEC (2021) has reported increases in the
average ACT scores and high school GPAs of entering com-
munity college students since Tennessee Promise began yet
no meaningful change in Pell-eligible enrollments. Tennessee
Promise students’ outcomes also appear to be positive, with
students achieving higher retention and completion rates
than their peers (Carruthers et al., 2018). These findings sug-
gest that Tennessee Promise not only increased community
colleges’ overall enrollments but also altered the academic
and racial composition of their student bodies. On the finan-
cial front, while colleges likely benefitted from additional
tuition and fee revenue given higher enrollments alone,
these enrollments also contributed to a 33.5% increase in
performance-based state appropriations for the sector from



2015-2016 to 2019-2020 (THEC, 2020).” These tuition and
state appropriation increases resulted a total revenue-per-
FTE-student increase of $531 over the same period (THEC,
2020). While not causally linked to the introduction of
Tennessee Promise, these descriptive increases suggest that,
in addition to enrollment changes, community colleges
also experienced substantial changes to their resource envi-
ronments—both of which could motivate alterations to insti-
tutional spending and staffing behaviors.

Literature Review

Though varying in design, promise programs often have
a primary goal to increase college access by reducing or
eliminating students’ information constraints and financial
barriers (Page & Scott-Clayton, 2016; Perna & Smith, 2020).
As a result, the policy has spread across the nation, with
many political figures citing “free college” as a critical plat-
form component (Perna & Leigh, 2018). The growing popu-
larity of promise programs is attributable, in part, to the
perception that they serve as an investment in human capital,
producing benefits for both students and their local econo-
mies (LeGower & Walsh, 2017; Miller-Adams & Smith,
2018). On the student front, a diverse body of research has
documented the impact of promise programs on students’
enrollment, persistence, and completion in higher education
(Swanson et al., 2020). Among these works include studies
showing how promise programs impact institutional enroll-
ment levels and student-body compositions, as well as an
emerging subgroup of work focused on campus responses to
this new free-college era.

Promise Programs, Enrollment, and Student Composition

Across multiple states and program types, evidence con-
sistently suggests that promise programs increase postsec-
ondary enrollment levels (e.g., Bartik et al., 2019; Bifulco
et al.,, 2019; Gandara & Li, 2020; Gurantz, 2020). In
Tennessee specifically, Carruthers and Fox (2016) found
the pre-Tennessee Promise Knox Achieves program led to a
3.5 to 4.0 percentage-point increase in the likelihood a stu-
dent enrolled in college, particularly at a 2-year institution.
Furthermore, Nguyen (2020) estimated the statewide
Tennessee Promise increased overall first-time full-time
enrollment at community colleges by approximately 40%,
and House and Dell (2020) estimated an over 320 student
increase to first-time, full-time (FTFT) enrollments at
Tennessee Promise-eligible institutions. Even though pro-
grams’ features and designs vary, including in the presence
of additional supports for students, Perna and colleagues’
multisite case studies observed that promise programs’ core
financial aid component means they traditionally present
with positive impacts on overall enrollment outcomes
(Pernal et al., 2020; Perna et al., 2021). Furthermore, the
authors found that, in addition to increasing enrollments of
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promise-eligible students, free-college programs may even
increase enrollments of promise-ineligible students by
broadly improving local college-going cultures and raising
awareness of college opportunities.

Related evidence has also suggested that promise pro-
grams may alter the composition of institutions’ student bod-
ies by increasing enrollments of low-income students and
students of color, as well as by raising the academic profile
of entering cohorts. Bifulco et al. (2019) found enrollment
effects of the Buffalo Say Yes to Education program were
most pronounced for low-income students, and Andrews
et al. (2010) found similar impacts for low-income students
in their evaluation of the Kalamazoo Promise. With regard to
race, Bartik et al. (2019) found that impacts of the Kalamazoo
Promise varied by students’ ethnic backgrounds, and recent
evidence by Gandara and Li (2020) robustly suggests that
promise programs at 2-year institutions led to large increases
in Black and Hispanic enrollments. In fact, in our state of
interest, Nguyen (2020) found that the largest enrollment
increases from Tennessee Promise were among Black and
Hispanic students. House and Dell (2020), however, found
slightly different results when disaggregating by race, sug-
gesting the largest enrollment increases from Tennessee
Promise were among White students, followed by Black and
Hispanic students. Finally, Tennessee Promise also increased
the academic diversity of colleges by diverting university-
bound students toward 2-year colleges (Carruthers et al.,
2018; Carruthers & Fox, 2016). This diversion simultane-
ously increased cohorts’ average levels of academic prepara-
tion and the incidence of undermatch (House, 2017;
Littlepage et al., 2018). As noted, THEC (2021) reported
higher average ACT scores and GPAs among entering com-
munity college students after Tennessee Promise began, and,
across other free-college programs, previous works have
identified similar diversion effects (e.g., Gurantz, 2020;
Perna et al., 2020).

Institutional Responses to Promise Programs

While evidence suggests promise programs not only
impact overall enrollment levels but also influence the aca-
demic, racial, and socioeconomic composition of campuses,
little is known about how institutions respond to these new
realities. Institutions faced with these larger and more
diverse student bodies may be called to alter expenditures or
staffing patterns to meet the needs of these new cohorts. This
may be particularly likely given the fact that providing com-
prehensive advising and targeted student success supports
for these student groups can be expensive and may con-
strain already limited resources (Bailey et al., 2015; Jaggers
& Karp, 2016; Kolenovic et al., 2013). Furthermore, given
growing cohorts, institutions may be faced with the need
to increase staffing capacity across areas with existing con-
straints, like instruction or student services, which are
already strained at the community-college level (Schulock
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& Moore, 2005). Finally, even absent any increase in enroll-
ment or a change in the composition of student bodies, in the
case of promise programs funded by external sources (e.g.,
by states or regions), the availability of a new financial aid
program may alone incent changes in institutional behaviors
(e.g., Long, 2004; Singell & Stone, 2007). Yet despite each
of these possibilities, existing research has largely failed to
connect promise programs with these institutional practices.

As noted, only a few studies to our knowledge have con-
sidered institutional responses to promise programs. Bell
(2021) found that public institutions increased average
tuition and fee prices by almost 10% after Tennessee
Promise, increasing their capture of federal, state, and other
financial aid. Bell (2021) also found that ineligible private
institutions shifted admissions behaviors to offset potential
enrollment losses. Second, Delaney and Hemenway (2020)
estimated impacts of local and single-institution free-college
programs on tuition and fee levels and grant aid awards. The
authors found heterogeneous changes to in-state tuition and
fee rates among 2-year institutions, which fell along their
proximity to locales served by the promise programs. Likely
due to their last-dollar design, Delaney and Hemenway
(2020) did not find changes to institutional Pell disburse-
ments but did find that 4-year institutions increased the pro-
portion of students awarded institutional aid by 18%. For
last-dollar programs, like Tennessee Promise, eligible stu-
dents’ award amounts depend on receipt of other grant aid,
suggesting that first-dollar federal and other state awards
would not be affected by last-dollar promise programs.
Despite this, colleges themselves may alter institutional
grant aid awards to preserve funds (i.e., rather than awarding
first-dollar scholarships) or focus spending on students who
are ineligible for the free-college program. Though the body
of literature quantitatively assessing institutional responses
to free-college programs is limited at this time, interest in
better understanding these responses continues to grow in
both academic and policy circles as such place-based pro-
grams proliferate across the country (Lowry et al., 2019).

In the closest investigation to ours, Perna et al. (2020)
completed case studies at four colleges served by local
tuition-free programs. While examining how these programs
influenced student outcomes, the authors also asked what
resources institutions invested to support them, ultimately
concluding that these resource decisions moderated the pro-
grams’ effects. Perna et al. (2020) found that colleges
responded to the introduction of local programs by not only
altering financial aid spending to support the promise schol-
arship awards themselves but also by making strategic
adjustments to personnel, facilities, and program materials.
These decisions, which included moves to hire admissions
counselors and student support specialists, develop a sum-
mer bridge program, reserve program-specific office spaces,
and expand campus communications, were also in response
to changes in the characteristics of enrolled students (Perna

et al., 2020). While many of these activities did reinforce
programs’ goals of access and success—and may ultimately
also benefit promise-ineligible students via positive spill-
overs (e.g., increasing advisors could benefit all students)—
Perna et al. (2020) also discussed how these shifting resources
can have negative impacts. They offered that students not eli-
gible to participate in the free-college program can be
harmed if the program “reduces resources and supports
available to these [non-promise] students” (p. 6) or, if “no
new staff are hired, program personnel may reduce time
spent on other institutional functions,” (p. 12), which may
subsequently affect other areas of the college (Perna et al.,
2020). The authors ultimately concluded that “Whether
investing resources to assist recipients can come without
harming nonrecipients may depend on whether new person-
nel are added and whether personnel can deliver a program
without reducing time allocated to other activities” (Perna
et al., 2020, p. 6). Finally, in a companion study, Perna et al.
(2021) qualitatively reinforced the importance of individual
program staffing—but also of financial resources more
broadly—to support and sustain the four community college
promise programs, offering that program administration,
staffing, and organizational resources ultimately moderated
program equity and efficacy. The authors observed that “To
implement promise programs that improve equity, stake-
holders should recognize how programmatic and organiza-
tional contextual conditions influence program coverage and
content. These conditions may work for or against efforts to
promote equity” (p. 22), suggesting that better understand-
ing how institutions administratively respond to free-college
programs has important implications for subsequent student
and organizational outcomes.

Conceptual Framework

Promise programs, particularly those with statewide
reaches like Tennessee Promise, alter the environment
within which institutions operate, and much of an institu-
tion’s actions can be understood as rational responses to this
ever-changing environment. In our context, Tennessee
Promise not only represented a shock to community col-
leges’ economic environments but also to their stakeholder
groups, or “customer” base. That is, the program simultane-
ously increased demand for enrollment, including by alter-
ing the composition of incoming students across academic,
racial, and socioeconomic dimensions, while also serving as
the introduction of a new state financial aid program (i.e.,
the availability of a new or altered source of possible reve-
nue). Resource dependence theory provides an optimal lens
through which to consider this phenomenon and subsequent
institutional behavior. Resource dependence suggests insti-
tutional actions are shaped by the availability of resources
and posits that institutions will respond to shocks in these
environments to preserve and acquire scarce resources



required for survival (Pfeffer & Salancik, 1978; Tolbert,
1985). Indeed, prior work has shown that community col-
leges are particularly sensitive to shifts in state policy and
shocks in funding (e.g., Li & Ortagus, 2019; Ortagus & Hu,
2019). Here, Tennessee Promise’s infusion of new revenues
to community colleges through higher tuition-funded enroll-
ments and subsequent state appropriations was comple-
mented by an increasing demand to serve larger and more
diverse cohorts. Resource dependence posits colleges will
leverage these resources and, if necessary, alter behaviors to
serve these new students effectively and efficiently.

Public institutions are increasingly reliant on tuition and
fee revenues to fund ongoing operations (State Higher
Education Executive Officers Association, 2020). In 2016—
2017, Tennessee’s community colleges earned over half
(55.8%) of total revenues from tuition and fees, up from
43.6% just 10 years prior (THEC, 2016a). When political or
resource environments shift, institutions may alter behaviors
to pursue the maintenance or acquisition of these scarce
resources (Fowles, 2014). A robust body of work has docu-
mented this phenomenon, wherein, institutions increase
tuition and fee rates, for example, in response to new aid
programs (Long, 2004; Singell & Stone, 2007). Indeed, both
Bell (2021) and Delaney and Hemenway (2020) observed
this behavior among institutions affected by promise pro-
grams, including those in Tennessee. While these actions
may be pronounced at community colleges or institutions
who may have already-constrained resources, these activi-
ties need not focus exclusively on the acquisition of new
funding; rather, altered environments may similarly incent
behavioral changes to maintain resources. This could include
shifting behaviors to better serve existing and new student
populations to increase retention and success rates. Such an
accomplishment would yield more tuition and fee revenue
through continued or additional enrollments, and, in
Tennessee, increase state appropriations through the state’s
performance-funding formula. In this reality, institutions
may, for example, find a need to employ more academic
advisors given additional students; develop more robust stu-
dent support services given more academically, racially, or
socioeconomically diverse cohorts; or spend less on institu-
tional financial aid awards given the presence of a new,
external financial aid program. Indeed, in addition to Perna
et al.’s (2020; Perna et al., 2021) case studies documenting
how colleges may provide additional personnel or resources
to promote the success of free-college programs, several
quasi-experimental analyses of scholarship programs in
other states found increased expenditures in ways that com-
plemented the goals of the aid policy (e.g., by providing
advising services or cohort-building supports to students
served by a free-college program; Calcagno & Alfonso,
2007; Doyle et al., 2008; Iriti et al., 2018; Weiss et al., 2019).
This was the case for Delaney and Hemenway (2020), who
observed that institutions increased the coverage of institu-
tional grant aid following a promise program.

Spending More or Spending Less?

In all, the Tennessee Promise shock to community col-
leges would lead to institutional responses that facilitate the
acquisition of new resources and provide for the mainte-
nance of existing ones. These include ways to serve larger
numbers of state-tuition—funded students and support the
retention and success of newer cohorts in pursuit of addi-
tional tuition revenues and state appropriations. Such behav-
iors could include changes in spending or staffing practices,
decisions which subsequently affect a variety of student and
organizational outcomes. While some institutional responses
may further support the goals of Tennessee Promise, others
could also carry unintended consequences (e.g., given that
newer cohorts are more academically accomplished, they
may demand fewer academic supports, leading institutions
to reduce costly support services that could negatively affect
other student groups). If such responses to promise programs
stand to limit access and success goals, policy makers must
fully understand these possibilities in order to mitigate any
such unintended effects (Perna et al., 2020; Perna et al.,
2021; Perna & Smith, 2020). Conversely, if institutional
responses augment the goals of free-college programs (e.g.,
through the diversion of existing institutional aid toward
promise-ineligible students, thereby reducing affordability
constraints for larger groups), policy makers must also gain
a more complete view of these programmatic impacts across
state, institution, and student levels. Our study seeks to con-
tribute to this growing literature and provide this actionable
evidence by rigorously examining institutional responses to
the nation’s “guiding model,” Tennessee Promise (Kanter &
Armstrong, 2019, p. 72).

Data

Data for our study come from a variety of sources. First,
we leverage the U.S. Department of Education’s Integrated
Postsecondary Education Data System (IPEDS) to observe
our primary outcomes of interest from academic year 2010—
2011 through 2018-2019. We collect annual campus expen-
ditures encompassing the academic, administrative, and
student success missions of institutions, including spending
on instruction, academic support, student services, institu-
tional support, and scholarships. Similarly, we focus on four
primary staffing areas, including total positions and those
classified separately as instructional, student affairs, and
administrative. In addition to these outcomes, we collect
institutions’ full-time equivalent (FTE) enrollment levels to
transform each expenditure and position count to a per-FTE
basis, allowing us to observe changes in expenditure and
staffing levels on a common student-unit.

Beginning with the universe of public community col-
leges in IPEDS, we limited our sample to those who are
degree granting and do not solely provide instruction via dis-
tance education.” We also included only institutions with
FTFT undergraduate students and whose highest award
is the associate degree (n = 876).' Second, we remove
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institutions in the five other states with statewide promise
programs, as identified by Perna and Leigh (2018), as well
as any institutions identified as being served by local or
regional promise programs (Delaney & Hemenway, 2020;
Delaney & Leigh, 2020; Gandara & Li, 2020; n = 46).5
Third, across the 9-year panel, 283 community colleges did
not report to IPEDS in each year. These represent newly
opened or recently closed community colleges, which could
have systematically different expenditures or staffing pat-
terns. For this reason, we limit our sample to the 547 who
did report across the entire panel. Among this final sample,
we employ within-campus linear interpolation for any miss-
ing outcome or covariate values and adjust all financial vari-
ables to the consumer price index (CPI) for the past fiscal
year (2019). Our final sample covers 547 community col-
leges across nine academic years, rendering 4,923 campus-
by-year observations.®

To supplement our outcome data, we collect several time-
variant county and state-level controls predictive of commu-
nity college expenditures, including those related to
institutional exposure to a promise program. A host of prior
works have documented the close relationship between
community colleges and their local economies (Crookston
& Hooks, 2012; D’Amico et al., 2013), including how col-
lege enrollments, revenues, and expenditures are influenced
by local area unemployment rates and revenue sources (e.g.,
income, sales, and property taxes) (Dowd & Grant, 2006;
Hillman & Orians, 2013; Pennington et al., 2002). To control
these influences, we leverage the U.S. Census Bureau’s
American Community Survey to observe county-by-year
unemployment rates, median family income, and median
home values. Furthermore, prior works have observed how
state-level factors relate to institutions’ exposure to promise
programs, which, as we hypothesize, would alter subsequent
expenditure or staffing patterns. Delaney and Leigh (2020)
found that state unemployment rates, income inequality
(measured by the Gini index), and state gubernatorial party
were significantly predictive of the establishment of a prom-
ise program. In addition to this work, a collection of prior
studies have linked state-level resources, economic contexts,
and state leadership with community college behaviors and
outcomes (Kane & Rouse, 1999; Perna & Finney, 2014;
Tollefson, 2009; Townsend & Twombly, 2001). To control
these influences, we collect state-by-year unemployment
rates and Gini values from the American Community Survey
and capture state-by-year gubernatorial party control indica-
tors from the Council of State Governments (2019). For all
calendar year variables (e.g., 2010), we match with the fall
academic year (e.g., 2010-2011) when merging with IPEDS.

Empirical Strategy

We seek to estimate the effect of Tennessee Promise on
two primary outcomes at community colleges: expenditures

by category and staffing levels by classification. Given the
program’s 2015-2016 introduction, we first employ a differ-
ence-in-differences (DID) strategy to compare these out-
come changes in Tennessee to all other colleges in the nation.
Second, we leverage a complementary synthetic control
approach that generates a weighted counterfactual unit to
closely resemble Tennessee community colleges prior to the
introduction of Tennessee Promise so that we can compare
Tennessee to an optimal peer group. Finally, in the appendix,
we detail the design and execution of a dosage-based DID
estimator that leverages variation in the proportion of stu-
dents who are Tennessee Promise eligible across the state’s
colleges.

Difference-in-Differences

DID is a common identification strategy when estimating
causal impacts of program or policy introductions given that
it exploits variation across both units (treatment and control)
and time (before and after). In our case, DID allows us to
compare expenditure and staffing outcomes for community
colleges in Tennessee (treatment) to those in all other states
(control) before and after the program’s 2015-2016 intro-
duction. For this reason, DID has been a common tool for
other evaluations of Tennessee Promise (Bell, 2021; Odle
etal., 2021). Formally, to estimate impacts of on community
college expenditures and staffing behaviors, we fit

log(y,-m ) = oo + B(Treat; x Post; )it + Xiest® + 7 + Pr + Eicst

Wit, (1)

where V. 1s the outcome of interest for college 7 in county c,
state s, and year ¢, conditioned on college (TC) and year (p,)
fixed effects. The product of (Treat, xPostlt)lt is a binary
indicator identifying community colleges in Tennessee
(Treat = 1, 0 otherwise) and post-Tennessee Promise years
(Post = 11in2015-2016 and later, 0 otherwise), which takes
the value of 1 for community colleges in Tennessee in 2015—
2016 and later or 0 otherwise. X', is a vector of the time-
variant county and state controls described above. Here, 3 is
the causal effect estimate of Tennessee Promise on Vo I
addition to logging the per-FTE expenditure or staffing
count outcome of interest given highly skewed distributions,
we also log all financial controls and weight each model by
college i’s FTE enrollment in year ¢, w,. Finally, we conduct
inference with our DID estimator using state-clustered stan-
dard errors via a Wild cluster bootstrap-¢ procedure to pro-
vide superior control over serial correlation in outcomes
across units and over time (Roodman et al., 2019).”®

The primary condition for any DID analysis is for treat-
ment and control groups to exhibit parallel outcome trends
prior to a policy change (Angrist & Pischke, 2009). The
method then relies on an assumption that these “parallel
trends” would continue in the absence of treatment (Imbens
& Wooldridge, 2009). To assess the plausibility of parallel
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FIGURE 1. Event-study plots for expenditures per FTE (log), by spending category.

Source. American Community Survey, Council of State Governments, and IPEDS: 2010-2011 through 2018-2019.

Note. Figures show event-study design estimates and 95% confidence intervals for each year estimate derived from Equation 2 comparing treatment unit
outcomes (logged) to all controls (excluding those in states with other statewide promise programs or those treated by local or regional programs).
N (campus-by-year): 4,923. Event-study models are weighted by institutional FTE enrollment and include college and year fixed effects plus full county and
state covariate controls. 2010 identifies the 2010-2011 academic year and so forth. Vertical line and shading after 2014 identify the posttreatment period
(2014-2015 excluded for reference). All financial figures adjusted to 2019 CPL. FTE = full-time equivalent; IPEDS = Integrated Postsecondary Education

Data System; CPI = consumer price index.

trends, many DID studies implement a complementary
event-study design. Event studies can formally test for sig-
nificant outcome deviations between treatment and control
groups prior to a policy change and assess the magnitude and
direction of impacts following the policy (Cunningham,
2021; St. Clair & Cook, 2015). To do this, we estimate

2018.#2014
log(yim) =0+ B(Treat; xp; )i

t=2010

2

+ Xics:® + T + Pr + Eicst | Wit

where the specification is the same as Equation (1) but we
now interact the dummy treatment indicator for each college
in Tennessee (Treat ) with each year factor Pr), omitting the
year immediately prior to Tennessee Promise (2014-2015)
as reference. Here, 3 now estimates the mean outcome dif-
ference between colleges in Tennessee (treatment) and the
control group in each year before and after Tennessee
Promise. Results from this specification (estimated differ-
ence and 95% confidence intervals) are presented in
Figures 1 (expenditures) and 2 (staffing). If our assumptions
are met, we expect for there to be no systematic differences
between Tennessee’s community colleges and others in the
pretreatment period. Furthermore, if Tennessee Promise

affected institutional per-FTE expenditures or staffing, we
expect to observe significant increases or decreases in these
outcomes in the posttreatment period.

Among expenditure outcomes, Figure 1 shows that the
total, instruction, academic support, institutional support,
and scholarship outcomes generally meet the parallel-trends
assumption. Each plot shows consistently estimated, near-
zero differences between Tennessee and the control institu-
tions in the pretreatment period, and, even when significant
differences are detected in the pretreatment period (e.g., for
instruction in 2012 and 2013), they appear in the opposite
direction than the estimated impacts in the posttreatment
period. That is, Tennessee’s community colleges spent more
on instruction in those years in the pretreatment period but
significantly /ess in the posttreatment period. This shift in
the outcome trend suggests a systematic change in these dif-
ferences and means any estimated reduction in community
college spending is not driven by colleges already spending
less than their peers prior to Tennessee Promise. Among the
student services outcome, however, the event study plot
casts doubt on the parallel-trends assumption (i.e., given
consistently and significantly higher expenditure levels),
which extends to the staffing outcomes (Figure 2). Here, the
instructional and student affairs categories appear to be the
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FIGURE 2. Event-study plots for staffing per FTE (log), by occupational classification

Source. American Community Survey, Council of State Governments, and IPEDS: 2010-2011 through 2018-2019.

Note. Figures show event-study design estimates and 95% confidence intervals for each year estimate derived from Equation 2 comparing treatment unit
outcomes (logged) to all controls (excluding those in states with other statewide promise programs or those treated by local or regional programs).
N (campus-by-year): 4,779. Event-study models are weighted by institutional FTE enrollment and include college and year fixed effects plus full county and
state covariate controls. 2010 identifies the 2010-2011 academic year and so forth. Vertical line and shading after 2014 identify the posttreatment period
(2014-2015 excluded for reference). All financial figures adjusted to 2019 CPL. FTE = full-time equivalent; IPEDS = Integrated Postsecondary Education

Data System; CPI = consumer price index.

only ones to meet the parallel-trends assumption. These
results encourage caution when interpreting estimates from
these specific models and motivate our use of a complemen-
tary strategy that empirically relaxes this strict parallel-
trends assumption.’

Synthetic Control

While DID estimators rely on researchers’ selection of
counterfactual groups, synthetic control methods generate a
weighted comparison unit that is as statistically similar as
possible to the treatment group outcomes in the pretreatment
period (Abadie et al., 2010; Abadie et al., 2015; Abadie &
Gardeazabal, 2003). By eliminating any pretreatment differ-
ences between treatment and control groups on the outcome
of interest, DID’s parallel-trends assumption can be relaxed
(Rubin & Gonzalez Canché, 2019). Similar to DID estima-
tors, however, synthetic control methods compare outcomes

in the posttreatment period between treatment and weighted
control groups to estimate impacts of a policy change. This
has coined synthetic control a “generalization” of DID
(Cunningham, 2021, p. 512), though its application to edu-
cation remains underutilized (Jaquette et al., 2018; Odle,
2021; Ward & Ost, 2021). Similar to our case, Nguyen
(2020) recently complemented their DID analysis estimating
impacts of Tennessee Promise on institutional enrollments
with a generalized synthetic control approach.

To exhibit synthetic control’s superior control over paral-
lel-trend concerns, we implement the generalized synthetic
control method, which allows for multiple treated units, for
each expenditure and staffing outcome. This approach was
pioneered by Xu (2017) and leverages an interactive fixed
effects model given by

log(Yiest) = Bir (Treat; x Posty )i
+ Xiest® + Nifo + T+ Pr + Eicst

3)
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Synthetic control plots for expenditures per FTE (log), by spending category

Source. American Community Survey, Council of State Governments, and IPEDS: 2010-2011 through 2018-2019.

Note. Figures show synthetic control estimation derived from Equation (3) comparing logged treatment unit outcomes (“Treated Average”) to a weighted
control unit (“Estimated Y(0) Average”) derived from all possible controls (excluding those in states with other statewide promise programs or those
treated by local or regional programs). N (campus-by-year): 4,923. Linear interactive fixed effects model includes college and year fixed effects plus full
county and state covariate controls. 2010 identifies the 2010-2011 academic year and so forth. Vertical line and shading after 2014 identify the posttreat-
ment period. All financial figures adjusted to 2019 CPI. FTE = full-time equivalent; IPEDS = Integrated Postsecondary Education Data System; CPI =

consumer price index

where unit-specific intercepts (factor loadings, A ) are
interacted with time-varying coefficients (factors, }‘t) to
perform the optimal weighting process as a function of
observable covariates (X, ) (Bai, 2009). Like our DID
approach, this estimation still leverages unit () and year
(pt) fixed effects and conducts inference with a cluster-
robust bootstrapping procedure (Kreif et al., 2016; Xu,
2017; Xu & Liu, 2018, 2020)." The equivalent of DID’s
parallel-trend plots derived from this estimation are pre-
sented in Figures 3 (expenditures) and 4 (staffing). Here,
figures show mean outcome trends for the community col-
leges in Tennessee compared with the aggregated synthetic
control unit made from all available control colleges.
Descriptively, like many of the DID event-study plots, line
deviations in the posttreatment period suggest changes in
institutional expenditure and staffing patterns following
the introduction of Tennessee Promise. Most important,
however, for all expenditure and staffing outcomes, syn-
thetic control’s optimal weighting process achieved near-
perfect alignment between treatment and control units in
the pretreatment period. This not only suggests that

synthetic control is an appropriate strategy in this context
but that it should also serve as a strong complement to
DID.

Results

Findings from the DID and synthetic control models are
presented in Tables 1 (expenditures) and 2 (staffing). Each
table presents the estimated impact of Tennessee Promise on
the associated per-FTE expenditure or staffing outcome
(column) by method (row), as well as a 95% confidence
interval for that estimate. Recall that both estimators lever-
age bootstrap procedures for inference, so associated signifi-
cance levels are based on the Wild cluster bootstrap-¢ for the
DID models and cluster-robust bootstrapped standard errors
for synthetic control (Roodman et al., 2019; Xu, 2017).
Given that we conducted multiple hypothesis tests, all asso-
ciated p values have been adjusted using the Holm (1979)
procedure, which provides superior control over the family-
wise (Type I) error rate and ensures our inferences remain
conservative (Wright, 1992).



Total Positions per FTE (log)

Instructional Positions per FTE (log)

0.15

0.14

0.085

0.080
0.13
0.075
0.12
2010 2012 2014 2016 2018 2010 2012 2014 2016 2018
Year Year
= Treated Average =—— Estimated Y(0)Average = Treated Average = Estimated Y(0) Average
Student Affairs Positions per FTE (log) Administrative Positions per FTE (log)
0.010
0.0250
0.008
0.0225
0.006 0.0200
0.0175
0.004
2010 2012 2014 2016 2018 2010 2012 2014 2016 2018
Year Year
= Treated Average = Estimated Y(0) Average = Treated Average = Estimated Y(0) Average

FIGURE 4. Synthetic control for staffing per FTE (log), by occupational classification

Source. American Community Survey, Council of State Governments, and IPEDS: 2010-11 through 2018-2019.

Note. Figures show synthetic control estimation derived from Equation (3) comparing logged treatment unit outcomes (“Treated Average”) to a weighted
control unit (“Estimated Y(0) Average”) derived from all possible control units (excluding those in states with other statewide promise programs or those
treated by local or regional programs). N (campus-by-year): 4,779. Linear interactive fixed effects model includes college and year fixed effects plus full
county and state covariate controls. 2010 identifies the 20102011 academic year and so forth. Vertical line and shading after 2014 identify the posttreat-
ment period. All financial figures adjusted to 2019 CPI. FTE = full-time equivalent; IPEDS = Integrated Postsecondary Education Data System; CPI =

consumer price index.

Under both estimation strategies, results from the expendi-
ture analysis are qualitatively similar and suggest Tennessee
Promise was associated with significant changes across
institutional expenditure categories, including reduced
expenditures per FTE on instruction, academic support, and
institutional support, as well as increased expenditures on
scholarships. The table also includes baseline means for
each expenditure (i.e., a 2010-2011 through 2014-2015 pre-
treatment average), translates the estimated impact into a
percent change ([exp[" —1:|><100 ), and applies this adjust-
ment to the baseline mean for an estimated dollar change per
FTE. An aggregated spending change is also presented,
which translates this per-FTE adjustment to a total dollar
change in expenditures per category by applying that adjust-
ment to baseline FTE levels.
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Across the DID and synthetic control models, neither
suggest Tennessee Promise was associated with changes in
institutions’ total expenditures per FTE or in student ser-
vices expenditures per FTE. Given this, any other observed
changes would be due to a redistribution of expenditures
across other categories. Regarding instruction expenditures,
which include traditional credit and noncredit academic
activities and operating funds for colleges, departments,
and academic units, as well as academic-related expendi-
tures on information technology, estimates range from a
3.5% to 4.3% reduction in spending per FTE. This change
translates to a $172-$209 reduction per FTE, or a $837
thousand to $1.02 million dollar decline overall." Results
for academic support expenditures, which include those
meant to bolster the primary instructional mission (e.g.,
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TABLE 2

Difference-in-Differences and Synthetic Control Impacts of Tennessee Promise on Staffing Per FTE (log), by Occupational Classification.

Total Instructional Student affairs Administrative
Difference-in- 0.010 0.005" —0.002" 0.008""
differences (DID) [0.001, 0.018] [0.001, 0.010 [-0.004, —0.001] [0.006, 0.010]
Baseline M (N/FTE) 0.1352 0.0799 0.0051 0.0193
Percent change 1.00 0.50 —-0.20 0.80
Change per FTE (N) 0.0014 0.0004 —0.00001 0.0002
Position change (N) 6.57 1.94 —-0.05 0.75
Synthetic control 0.003 0.003 -0.003" 0.005™
[-0.005, 0.011] [-0.002, 0.008] [-0.005, —0.001] [0.003, 0.007]
Baseline M (N/FTE) 0.1352 0.0799 0.0051 0.0193
Percent change 0.30 0.30 —-0.30 0.50
Change per FTE (N) 0.0004 0.0002 —0.00002 0.0001
Position change (V) 1.97 1.16 -0.07 0.47

Source. American Community Survey, Council of State Governments, and IPEDS: 2010-2011 through 2018-2019.

Note. N (campus-by-year): 4,779. Table reports coefficients estimating treatment impacts with associated 95% confidence intervals. Figures rounded. All
outcomes are logged. DID models weighted by institutional FTE enrollment. Significance within DID models conducted with Wild cluster bootstrap-7 given
state clusters; synthetic control with state-level cluster-robust bootstrapping. Models include college and year fixed effects plus full county and state covari-
ate controls. All p values adjusted for multiple hypothesis testing with the Holm correction. Baseline means (M) are average position counts per FTE from
2010-2011 through 2014-2015 (the pretreatment period), percent change is the exponentiated coefficient expressed in percentage-point units, change per
FTE is the associated percent change applied to the baseline mean, and position change is the implied overall change in position counts given baseline FTE
enrollment levels (4,857.62). DID comparison group is all other community colleges (excluding those in states with other statewide promise programs
or those treated by local or regional programs); synthetic control weighted counterfactual constructed from the same pool. All financial figures adjusted to
2019 CPL FTE = full-time equivalent; IPEDS = Integrated Postsecondary Education Data System; CPI = consumer price index.

p<.10.7p < .05."p < .01.""p < .00l

academic administration, advising and retention, curricu-
lum development, educational materials, and related infor-
mation technology), suggest Tennessee Promise reduced
expenditures in these areas by 4.7% to 7.9% ($42-$71 per
FTE or $205-$344 thousand). Expenditures for institutional
support include the day-to-day operations of the campus
and general administration, including legal, finance, and
planning, as well as support for human resources, advertis-
ing/public relations, and development. Both models robustly
suggest community colleges in Tennessee reduced institu-
tional support expenditures following Tennessee Promise,
ranging from 18.2% to 20.1% declines ($251-$277 per FTE
or $1.22-$1.34 million overall). Finally, estimates from the
analysis of scholarship expenditures per FTE suggest
increased spending on scholarships, which include all insti-
tutional grant aid awards (i.e., stipends, tuition and fee
waivers, and other monetary awards) but do not capture
grants or scholarships from state or other grant programs
(e.g., Tennessee Promise). Estimates from the DID analysis
suggest colleges increased scholarship expenditures per
FTE of approximately 10.2% ($201 per FTE or by $978
thousand overall). The synthetic control model suggests
qualitatively similar increases but did not yield statistically
significant results, though the synthetic control estimates
remain more conservative for each outcome of interest. In
all, these results suggest Tennessee Promise altered institu-
tional expenditures by diverting spending away from
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instruction, academic support, and institutional supports
potentially toward scholarships or other areas not captured
here (e.g., savings or reserves, public service, auxiliaries, or
research).

For total positions per FTE, the DID model suggests
Tennessee Promise led community colleges to increase over-
all staffing by approximately 1% (a change of 0.0014 posi-
tions per FTE or 6.57 new positions in total), but this estimate
is only significant at the p <.10 level.'” Similarly, at the
same level of significance, the DID model estimates an
increase in instructional positions per FTE of 0.50% (or 1.94
additional positions overall). However, neither synthetic
control model for these outcomes suggests significant
increases, casting doubt on these DID impact estimates. For
student affairs positions per FTE, both the DID and synthetic
control models suggest decreases of 0.20% to 0.30% per
FTE, the equivalent of 0.05 to 0.07 fewer positions.
Conversely, for administrative positions per FTE, the DID
and synthetic control models robustly suggest increases of
0.50% to 0.80% (0.47-0.75 positions). In all, while the anal-
ysis points to some possible changes in institutional staffing,
the consistently estimated impacts across both estimation
strategies point to minimal-at-best impacts on student affairs
and administrative positions (e.g., changes of —0.05 to 0.75
position counts overall), suggesting that there may have
been little if any impact of Tennessee Promise on the com-
munity college labor force.



Robustness

In the appendix, we detail the execution and results of a
dosage-based DID estimator that leverages variation in the
proportion of students who are eligible for a free-college
program across the state’s community colleges. This strat-
egy follows prior evaluations of Tennessee Promise and the
state’s earlier Knox Achieves program (Carruthers & Fox,
2016; Odle et al., 2021) and accounts for the fact that several
regional free-college programs existed in the state prior to
the statewide Tennessee Promise. Despite the presence of
these programs, only 2.42% of all community college FTE
in the state were eligible for one of these programs prior to
2015-2016, and, as a result of this minimal level of con-
founding, our estimates remain robust to this altered specifi-
cation and point to equivalent changes in expenditures and
staffing.

Discussion

Given the rapid proliferation of college promise programs
across the nation, it is necessary that policy makers under-
stand the full extent of possible outcomes these programs
have across student, institution, and state levels (Miller-
Adams, 2015; Perna & Leigh, 2018). While a broad body of
research has causally linked promise programs to a host of
student and community outcomes, research to date has
largely failed to consider the implications of these scholar-
ships for institutional behavior (Perna & Smith, 2020;
Swanson et al., 2020). Our study sought to fill this gap by
examining the impact of the nation’s “guiding model” prom-
ise program on community college expenditures and staffing
(Kanter & Armstrong, 2019, p. 72), to invigorate further
research on this topic, and to provide policy makers in
Tennessee and beyond with a more complete view on the
possible effects of promise program adoption. In our context,
Tennessee Promise represented a shock to community col-
leges’ environments through the infusion of new revenues
complemented by increasing demand to serve larger and
more academically, racially, and socioeconomically diverse
cohorts. As has been observed in other contexts, this free-
college shock altered institutional behaviors, and, given the
body of evidence linking institutional expenditures and
staffing to student outcomes, how institutions ultimately
respond can either complement or detract from the access
and success aims of these programs (Bell, 2021; Delaney &
Hemenway, 2020; Perna et al., 2020; Perna et al., 2021).

While we detect no statistically significant changes in
total expenditures per FTE, across individual expenditure
subcategories, we find that institutions reduced expendi-
tures per FTE on instruction ($837 thousand), academic
support ($205 thousand), and institutional support
($1.2 million) while simultaneously increasing scholarship
spending by $717 thousand. Drawing insights from Perna
et al.’s (2020; Perna et al., 2021) multisite case studies,

Spending More or Spending Less?

many of these expenditure changes can be understood in
part as (1) responses to altered student enrollments, (2)
complementary investments in related supports for prom-
ise-eligible and ineligible students, and (3) the result of a
reduced need for colleges to coordinate free-college pro-
grams themselves.

First, recall that Tennessee Promise increased institutional
enrollments while also diverting higher achieving students
toward 2-year institutions, thus raising the average academic
profile of the student body (Carruthers et al., 2018; Nguyen,
2020; THEC, 2021). In this reality, it is likely community
colleges were able to reduce academic support spending on
advising, retention, tutoring, and other services in part given
Tennessee Promise students’ higher levels of academic prep-
aration. Second, community colleges could leverage these
diverted expenditures and higher overall revenues to increase
institutional grants for their entire student body (Delaney &
Hemenway, 2020). While Tennessee Promise covers tuition
and mandatory fees, the last-dollar award does not cover
other costs of attendance (e.g., books and supplies or trans-
portation), leaving financial need gaps that colleges may
choose to supplement with grants in ways that complement
the program’s goals to promote access, retention, and success
for its nearly 108,000 students (Perna et al., 2020; Perna
et al., 2021). These increased grant awards may also extend
to nonpromise students. Only a small minority of campuses’
total FTE are eligible to receive a Tennessee Promise scholar-
ship (see the appendix), meaning that most students may still
have financial need. With higher overall revenues and
reduced needs in other campus areas, colleges could contrib-
ute a larger share of expenditures toward institutional aid to
serve a larger portion of their student body. Third, Tennessee
Promise likely also alleviated campus budgets by absorbing
many administrative activities previously performed by the
colleges. Perna et al. (2020) found that many institutions com-
mitted significant resources to promise program administra-
tion, materials, and communication-related activities. In our
context, Tennessee Promise is part of a suite of state-funded
programs that allows institutions to reduce institutional sup-
port spending by absorbing costly advertising, development,
and recruitment practices, including student outreach.
Furthermore, THEC’s administration of the program, includ-
ing the consolidation of the previous local promise programs,
may have further alleviated existing programmatic and staff-
ing needs at colleges that previously supported their local pro-
gram. Finally, while this analysis does not focus on
institutional revenues, Perna et al. (2021) found that institu-
tions served by some local promise programs were able to
capture more philanthropic support for their institutional
grant aid programs. It is likely that the community colleges
in Tennessee were able to do the same and subsequently
increase their scholarship spending.

Beyond academic support, institutional support, and
scholarship spending, our findings also point to reduced
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instruction expenditures per FTE. Given the breadth of this
category, which includes funds for academic activities, oper-
ating funds for departments and academic units, as well as
most instruction-related expenditures, it is difficult to isolate
the area(s) that Tennessee Promise may have affected. One
likely result, given that the program increased full-time
enrollments by 24.7%, adding nearly 16,300 students in the
first year alone, it is possible institutions responded by
increasing average class sizes and relying heavily on exist-
ing adjunct instructors, thereby reducing salary and facility
expenses per student (THEC, 2017a). Our inability to disag-
gregate these expenditure categories is a limitation of this
study, though we are restricted by IPEDS reporting catego-
ries. Furthermore, while our estimates suggest a clear redis-
tribution of institutional spending (i.e., where reductions
across our conservative synthetic control models sum to a
decline of $1.7 million, close to the $1.3 million estimated
nominal change in total expenditures), there are other expen-
diture areas unobservable to us (e.g., savings and reserves or
facility reorganizations, which Perna et al., 2020, identified
as additional areas of investment). Finally, an additional
concern could be that, with increasing enrollment, an expen-
diture-per-FTE measure could mechanically decline if reve-
nues did not keep pace. However, Tennessee’s community
colleges experienced large increases in total revenues per
FTE after Tennessee Promise, so we can be confident that
our estimates capture changes in institutional investment
decisions rather than enrollment shifts alone (THEC, 2020).
Yet, even considering these changes, total expenditures for
community colleges in Tennessee prior to Tennessee Promise
averaged $51.4 million in our data, so such shifts in behavior
observed here are relatively small when distributed across
campus operations.

In tandem with changing expenditure levels, our staffing
analysis does not detect consistent changes in overall cam-
pus staff or in instructional staff per FTE, but evidence does
suggest minimal reductions in student affairs positions of
approximately 0.05 to 0.07 positions and increases in admin-
istrative positions of 0.47 to 0.75. While salaries and bene-
fits represent the single largest expenditure categories for
public institutions, position counts are also relatively inelas-
tic for many colleges, and 2-year institutions are experienc-
ing overall reductions in their labor force (National Center
for Education Statistics, 2019). In fact, total “faculty” posi-
tions at 2-years declined by nearly 82,740 positions from
2011 to 2018, and total “employees” declined by almost
76,000 (National Center for Education Statistics, 2019).
While Perna et al. (2020; Perna et al., 2021) observed
changes in staffing patterns in their case studies of four com-
munity colleges, these staff included program administra-
tors, recruiters, and student support specialists, which, as
discussed, would not be expected in Tennessee given the
program’s centralized coordination, helping to partially
explain these minimal impacts. However, Perna et al. (2021)
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suggest program staff serve a vital role in the program’s abil-
ity to serve more students and provide services beyond a
financial award; additional staff represent the ability to inter-
act with more students, increase access, and foster relation-
ships within the community. Despite these possible positive
impacts, the authors found some of the four institutions in
their case study opted not to invest in increasing full-time
staff, while others only made minimal changes (e.g., hiring
one or two additional advisors, hiring part-time rather than
full-time staff, or shifting responsibilities among existing
personnel). The colleges cited concerns over existing finan-
cial constraints and institutional capacity when considering
adding new, full-time positions, and, while Tennessee’s
community colleges experienced overall revenue increases
following Tennessee Promise, it is possible that such senti-
ments traverse all community colleges given existing
resource inequities in the sector (Dowd & Grant, 2006).

In all, we find that community colleges responded to the
introduction of Tennessee Promise by adjusting expendi-
tures to reflect increased revenues and the needs of larger
and more academically, racially, and socioeconomically
diverse cohorts. While these observed changes appear to
reflect a diversion of campus resources away from less-
needed areas toward resources that may support promise-
eligible and ineligible students alike, policymakers should
interpret these findings with caution. The diversity of prom-
ise scholarships across the nation likely motivates heteroge-
neous responses across institutional and programmatic
types (Perna et al., 2020; Perna & Leigh, 2018), and many
unique features of Tennessee’s policy environment (e.g., the
program’s centralized administration and the presence of a
performance funding policy) may have also helped amplify
positive responses and attenuate negative institutional
behaviors (Perna et al., 2021). This likelihood suggests pol-
icy makers should carefully consider all possible institu-
tional responses and work to guard against any behaviors
that could inhibit or detract from these programs’ access
and success missions, particularly if these behaviors are not
met with complementary supports for students or institu-
tions (Perna et al., 2020; Perna et al., 2021). For example, if
institutions do not simultaneously receive additional reve-
nues to offset such large enrollment increases brought
about by promise programs, their need to serve more stu-
dents, in potentially different ways, could further constrain
campus budgets and motivate many unintended responses
(e.g., eliminating support services or raising tuition and fee
rates; Bell, 2021; Perna & Smith, 2020). In Tennessee,
there have been unique efforts to increase institutional
capacity using three rounds of Tennessee Promise Forward
grants (Burkander et al., 2019). These nonrecurring funds
were envisioned as capacity-building funds to support cam-
puses’ retention and completion efforts with Tennessee
Promise students."? Promise Forward grants were awarded
in 2015, 2016, and 2017, ranging from just under $73,000



to $200,000 per campus (THEC, 2015, 2016b, 2017b).
While this type of state support represents a promising
mechanism to provide increased capacity for recipient
institutions to more effectively and equitable recruit and
serve free-college students, the effects of these grants and
similar small-scale investments have largely gone unstud-
ied (Perna et al., 2021). Future work should seek to further
understand how such policy changes (i.e., free-college pro-
grams) and access to additional capacity-building funds
(e.g., Promise Forward grants) interact to support and sus-
tain program implementation.

Building on Perna and colleagues’ (Perna et al., 2020,
Perna et al., 2021) multisite case studies, and prior works by
Bell (2021) and Delaney and Hemenway (2020), our study
addresses a gap in existing knowledge on institutional
responses to promise programs and has important implica-
tions for policy and future research. Equipped with the
knowledge that promise programs induce changes in institu-
tional expenditures, and may also affect staffing patterns,
policy makers can more fully consider the implications of
promise program adoption as they position these programs
to meet state goals. While our work is the first to examine
how community colleges in Tennessee administratively
responded to the nation’s “model” promise program in
expenditures and staffing, we join Perna and others in call-
ing on future research to identify the full extent of these
institutional responses and to estimate ultimate impacts on
student outcomes (Perna et al., 2020; Perna et al., 2021). For
example, what impacts do possible expenditure diversions
from academic support activities or additions to institutional
grants have on students broadly? Do these impacts vary
along students’ academic or demographic dimensions? What
other institutional responses likely followed promise pro-
gram adoptions, and how do these responses vary along
state, institutional, or programmatic contexts? There is a rich
set of future work considering the institutional impacts of
promise programs and how these impacts may influence
subsequent student and organizational outcomes.

Appendix

Though Tennessee Promise began in 2015-2016, it was
not the first free-college program in the state. Knox Achieves,
a local, last-dollar scholarship began 6 years prior in fall
20009 that ultimately led to the creation of Tennessee Promise
(Carruthers & Fox, 2016). Under this program, eligible
FTFT students could enroll in the local community college
free of tuition and mandatory fees immediately following
high school. From 2009 until 2011, other local programs
developed across the state, expanding to two community
colleges, and, by 2014, eight community colleges had
some students eligible for one of the regional programs
prior to the state’s 2015-2016 rollout of Tennessee Promise.
Using enrollment records from Tennessee Achieves, the

Spending More or Spending Less?

coordinator of Knox Achieves, and the THEC, Odle et al.
(2021) describe this staggered rollout and provide campus-
by-year records of state and local promise-eligible enroll-
ment proportions at each community college. While eight
community colleges had some local promise students prior
to Tennessee Promise, Odle et al. (2021) show that, because
of the FTFT and immediate high school to college enroll-
ment requirements of these programs, which concurrently
limit eligibility and the size of entering promise-program
cohorts, only 13.9% of all FTFT students at community col-
leges were eligible for one of these programs prior to 2015—
2016. Despite this minimal level of treatment prior to the
2015-2016 academic year, it is possible community colleges
altered their expenditure or staffing behaviors in response to
these programs prior to the statewide Tennessee Promise. If
this occurred, our primary estimates could be downwardly
biased by washing out treatment impacts in the “pretreat-
ment” period (i.e., prior to 2015-2016).

To account for this possibility, we reestimate our DID
models following Carruthers and Fox’s (2016), House and
Dell’s (2020), and Odle et al.’s (2021) implementation of a
time-variant (or dosage) treatment indicator to exploit cam-
pus-level exposure to promise students.'* Building from
Odle et al.’s (2021) public records, which covered 2007—
2008 through 2017-2018, we supplement the final year of
our panel (2018-2019) with records of Tennessee Promise
student enrollments from the THEC’s Tennessee Promise
Annual Report (THEC, 2021). We then scale promise enroll-
ment counts by FTE enrollment levels from IPEDS to
observe what proportion of an institution’s FTE was eligible
for a local promise program or the statewide Tennessee
Promise in each year from 2010-2011 through 2018-2019.
This allows us to capture annual dosage or treatment levels
for each community college, before and after the statewide
program, so that we can net-out impacts of the pre-2015
programs.

Formally, we respecify Equation (1) as a staggered
model with this campus-by-year dosage indicator expressed

by

log(y;m) = oo + BPromise; + Xiesd + T + pr + Eiest |[Wir,  (AL)
where Promise is now a continuous treatment variable, or
the proportion of community college i’s FTE students eligi-
ble for a promise scholarship in a given academic year .
This strategy exploits variation across community colleges
in the proportion of FTE students who were eligible for a
promise program, before and after the statewide rollout.
Thus, B now represents the conditional change in y,,, for
every 1 percentage-point change in the proportion of FTE
students eligible for a promise scholarship. We estimate that
the proportion of FTE (not FTFT) eligible for a local prom-
ise program rose to 4.33% in 2014-2015, with a total pre-
2015 average (2010-2011 through 2014-2015) of 2.42%.
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After the statewide introduction, this posttreatment average
grew to 25.4% of FTE from 2015-2016 through 2018-2019.
This represents a change of 22.98 percentage points in the
average proportion of community colleges’ students treated
by a promise program. Thus, multiplying 3 by 22.98 repre-
sents the estimated impact of the statewide Tennessee
Promise rollout after accounting for pre-2015 treatment
impacts. As noted, this strategy mirrors the one Carruthers
and Fox (2016) and Odle et al. (2021) applied to their evalu-
ations of Knox Achieves and Tennessee Promise, respec-
tively, as well as Kelchen et al.’s (2019) and others’ DID
dosage approaches.

Results for this alternative specification are presented in
Appendix Tables Al (expenditures) and A2 (staffing). These
tables are set up in the same way as Tables 1 and 2, but now
include the full estimated impact of Tennessee Promise by
multiplying each B by 22.98 (in italics)."” We again lever-
aged the Wild cluster bootstrap-¢ procedure to conduct infer-
ence with state clusters and inflated all p values with the
Holm correction. As expected, results are qualitatively
equivalent to our primary DID models and leave our infer-
ences unchanged. This model again suggests no significant
changes to overall expenditures per FTE following the intro-
duction of Tennessee Promise but does identify significant
decreases in instruction (4.5% compared with 4.3% in our
primary DID model), academic support (6.67% compared
with 7.87%), and institutional support (20.55% compared

with 20.07%), as well as statistically significant increases in
scholarships (12.19% compared with 10.19%). This model
additionally identified significant reductions in student ser-
vices expenditures that were not present in our primary DID
model. Here, estimates suggest community colleges reduced
student services expenditures by 4.5%, or a reduction of $49
per FTE ($236,000 overall). For the staffing analysis, esti-
mates again generally reject any change in total positions per
FTE and suggest significant yet practically meaningless
changes in instruction, student affairs, and administrative
positions per FTE. Here, results suggest Tennessee Promise
led community colleges to increase instruction positions per
FTE by 0.54% (or 2.10 positions, compared to 1.94 in the
main DID model) and reduce student affairs positions per
FTE by 0.21% (or 0.05 positions, also equivalent to the main
analysis), though both estimates are only significant at the
p < .10-level. Finally, and also congruent with the primary
findings, estimates suggest a significant increase in adminis-
trative positions per FTE of 0.61% or 0.57 positions (com-
pared to 0.75 in the main analysis, p < .001).

In all, this alternative specification builds on prior works
to account for the staggered implementation of Tennessee
Promise across the state’s community college sector and
provides robust and consistent evidence to our primary mod-
els. Results again suggest changes in campuses’ expenditure
and staffing behaviors following the introduction of the
2015-2016 Tennessee Promise.

TABLE Al
Dosage-Based Difference-in-Differences Impacts of Tennessee Promise on Expenditures per FTE (log), by Spending Category
Academic Institutional
Total Instruction Support Student Services Support Scholarships
Difference-in- —0.023 —0.046"" —0.069"" —0.046° -0.230™" 0.115""
differences —0.001 —0.002 —0.003 —0.002 —0.010 0.005
[-0.002,0.001]  [-0.003,-0.001] [-0.005,—0.002] [—0.004,—0.001] [—0.011,—0.008]  [0.002, 0.007]
Baseline 10,775.98 4,866.65 898.86 1,080.61 1,379.48 1,975.07
mean ($/FTE)
Percent change —2.27 —4.50 —6.67 —4.50 —20.55 12.19
Change per FTE ($) —244.64 —219.00 —59.95 —48.63 —283.48 240.76
Spending change —1,188.24 —1,063.81 —291.23 —236.21 —-1,377.05 1,169.53
($1,000)

Source. American Community Survey, Council of State Governments, IPEDS, Odle et al. (2021), and THEC: 2010-2011 through 2018-2019.

Note. N (campus-by-year): 4,923. Table reports coefficients estimating treatment impacts with associated 95% confidence intervals. Given a dosage/continu-
ous predictor, B estimates the impact of a 1 percentage point increase in promise-eligible FTE enrollment. Multiplying 3 by the pre- to posttreatment change
in this level (22.98 percentage points) estimates the impact of the statewide Tennessee Promise program, shown in italics. Figures rounded. All outcomes are
logged. Models weighted by institutional FTE enrollment. Significance conducted with Wild cluster bootstrap-z given state clusters. Models include college
and year fixed effects plus full county and state covariate controls. All p values adjusted for multiple hypothesis testing with the Holm correction. Baseline
means are average expenditures per FTE from 2010-2011 through 2014-2015 (the pretreatment period), percent change is the exponentiated coefficient
expressed in percentage point units, change per FTE is the associated percent change applied to the baseline mean, and spending change is the implied over-
all expenditure change given baseline FTE enrollment levels (4,857.62). Comparison group is all other community colleges (excluding those in states with
other statewide promise programs or those treated by local or regional programs). All financial figures adjusted to 2019 CPI. FTE = full-time equivalent;
IPEDS = Integrated Postsecondary Education Data System; CPI = consumer price index; THEC = Tennessee Higher Education Commission.
Tp<.10.p<.05."p<.01.""p < .001.
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TABLE A2
Dosage-Based Difference-in-Differences Impacts of Tennessee Promise on Staffing Per FTE (log), by Occupational Classification.

Total Instructional Student Affairs Administrative

Difference-in- 0.00796 0.00538" -0.00211" 0.00609""

differences 0.00034 0.00023 —0.00009 0.00026

[0.00004, 0.00064] [0.00004, 0.00042] [—0.00015, —0.00003] [0.00020, 0.00033]

Baseline M (N/FTE) 0.1352 0.0799 0.0051 0.0193
Percent change 0.80 0.54 —0.21 0.61
Change per FTE (&) 0.0011 0.0004 —0.00001 0.0001
Position change (N) 5.25 2.10 —-0.05 0.57

Source. American Community Survey, Council of State Governments, IPEDS, Odle et al. (2021), and THEC: 2010-2011 through 2018-2019.

Note. N (campus-by-year): 4,779. Table reports coefficients estimating treatment impacts with associated 95% confidence intervals. Given a dosage/continu-
ous predictor,  estimates the impact of a 1 percentage point increase in promise-eligible FTE enrollment. Multiplying 3 by the pre- to posttreatment change
in this level (23.41 percentage points) estimates the impact of the statewide Tennessee Promise program, shown in italics. Figures rounded. All outcomes are
logged. Models weighted by institutional FTE enrollment. Significance conducted with Wild cluster bootstrap- given state clusters. Models include college
and year fixed effects plus full county and state covariate controls. All p values adjusted for multiple hypothesis testing with the Holm correction. Baseline
means are average position counts per FTE from 2010-2011 through 2014-2015 (the pretreatment period), percent change is the exponentiated coefficient
expressed in percentage point units, change per FTE is the associated percent change applied to the baseline mean, and position change is the implied overall
change in position counts given baseline FTE enrollment levels (4,857.62). Comparison group is all other community colleges (excluding those in states with
other statewide promise programs or those treated by local or regional programs). All financial figures adjusted to 2019 CPIL. FTE = full-time equivalent;

IPEDS = Integrated Postsecondary Education Data System; CP1 = consumer price index; THEC = Tennessee Higher Education Commission.

ok

p<.10.7p < .05."p < .01.""p < .001.
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Notes

1. Because Tennessee Promise is a last-dollar award, students
who are eligible for the program may not actually receive any funds
if they concurrently receive other grant aid.

2. Community colleges securing additional funding through
the state’s performance-funding formula reflects growth in enroll-
ments and subsequent outcomes (e.g., number of students achiev-
ing 15 credit hours) during the period. In fact, THEC tracks these
Promise-enrollment-driven impacts on the state funding formula
and reports no changes to the formula that would represent a con-
temporaneous treatment event (THEC, 2019, n.d.).

3. Tennessee Promise can also be used at the 27 Tennessee
Colleges of Applied Technology (TCATs), though we exclude these
institutions because (a) Promise enrollments are exceptionally low at
TCATs, representing smaller shocks to student bodies and resource
environments; (b) the colleges operate on a pseudo-quarter schedule
with degree programs beginning multiple times per year, making
systematic tracking of our outcome measures and controls difficult,
even in IPEDS; (c) the Wilder-Naifeh Technical Skills Grant already
covered up to students’ cost of attendance at TCATSs, further reduc-
ing a Promise-induced shock to student and institutional environ-
ments; and (d) other studies of Tennessee Promise similarly exclude
TCATs (Carruthers & Fox, 2016; Nguyen, 2020; Odle et al., 2021).

4. Tennessee Promise students must be FTFT students, and
community colleges in Tennessee only award associate degrees.

5. We exclude these states (Delaware, Kentucky, Minnesota,
Oregon, and Rhode Island) to remove institutions in our comparison
group that could have similarly been impacted by a statewide prom-
ise program. Similarly, we leverage these prior works to achieve
the most thorough exclusion of community colleges contemporane-
ously treated with a local promise program. Community colleges
exposed to state or local promise programs could bias our estimates
by artificially inflating or deflating our comparison group’s outcome
measures if they similarly responded to those programs through
spending or staffing behaviors. These actions are, to our knowledge,
the most comprehensive and conservative exclusions possible.

6. There is more missingness in IPEDS’s staffing variables, so
that panel covers 16 fewer institutions (n = 531).

7. Given that serial correlation of outcomes can bias standard
errors in DID estimators, Bertrand et al. (2004) show why clus-
tering standard errors is important for inference, and Abadie et al.
(2017) recommend clustering at the highest and most conservative
level possible (i.e., state, the level of treatment) when outcomes
may be correlated across geographic or other dimensions (e.g., sim-
ilarity in outcomes among units within the same state). Inference
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with clustered errors and a small number of clusters is a comple-
mentary concern. Cameron et al. (2008) show how clustering with
“few” clusters (defined as 5-30) can also bias estimates. In our
case, 42 states are represented in our dataset, exceeding the “few”
cluster problem. However, Bertrand et al. (2004) and Cameron
et al. (2008) show that bootstrap-based cluster methods generally
perform better than traditional cluster-robust estimators, particu-
larly in the case of long panels. Each ultimately recommend a form
of block or within-cluster bootstrapping, including the Wild cluster
bootstrap-¢ procedure, which provided considerable improvements
in Cameron et al.’s (2008) simulation to control serial correlation
across states and over time (Liu 1988; Wu 1986).

8. Roodman et al. (2019) discuss the implementation of the
Wild cluster bootstrap. Because inference is derived from a boot-
strapped ¢ statistic, impact estimates are accompanied by confi-
dence intervals rather than standard errors.

9. We also tested varying the DID counterfactual group from
a national comparison to only those institutions in the same region
(e.g., within the Southern Regional Education Board) and a weighted
counterfactual group derived from propensity scores. However, both
presented with consistent violations of the parallel-trends assump-
tion across outcomes, leading us to prefer a national group for the
DID model and further rely on synthetic control methods.

10. Here, B. is a time-variant estimated treatment effect, derived
from outcome differences between each treatment unit  and the

weighted synthetic control unit in each posttreatment year 7. Bit can
1

it
be aggregated to an overall average treatment effect with " 455
for n treated units in the posttreatment period >0 (Xu, 2017).

11. Given baseline expenditures per FTE of $4,866.65, a 3.54%
reduction results is a $172.28 decline in expenditures per FTE.
Given a baseline FTE of 4,857.62, this change implies an overall
expenditure adjustment of -$836,867.56.

12. Given baseline FTE of 4,857.62 and total positions per FTE
of 0.1352 (656.75 positions implied), a 1% increase in total posi-
tions per FTE is a 0.0014 increase in positions per FTE, generating
a new mean of 0.1366 (roughly 663.32 positions implied). This is
equivalent to a change in total positions of 6.57.

13. Tennessee Promise Forward grants cannot and have not
been used to provide an additional source of student financial aid,
meaning that these awards are not artificially influencing the find-
ings from our main analysis.

14. Carruthers and Fox (2016) analyzed the impact of Knox
Achieves on college going among high school students using varia-
tion in the proportion of high schools’ graduating classes that were eli-
gible for Knox Achieves. Odle et al. (2021) estimated impacts of the
statewide Tennessee Promise on students’ loan borrowing behaviors.

15. The coefficients in Table A2 are multiplied by 23.41. Our
staffing analysis features two less community colleges in Tennessee
due to a lack of occupational reporting to IPEDS. Thus, the differ-
ence between 2010-2014 mean FTE proportions and the 2015-2018
dosage levels were altered with the removal of these two colleges.
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