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ABSTRACT

States invest in public higher education in two primary ways: through direct funds to institutions 
(general operating support) and direct funds to students in the form of state financial aid programs 
(student grant aid). General operating support is the larger of the two funding categories, totaling 
$80.8 billion in 2019, while state financial aid allocations totaled $12.3 billion. To gain a deeper 
understanding of the impacts this state investment in higher education has on student outcomes, 
we examine the historical data and empirical literature on state support for higher education. 
We find clear evidence that increased financial investments—specifically, increased state general 
operating and student financial aid—are directly tied to student success in higher education. 
These findings suggest that states will not meet their attainment goals or the workforce demands 
of the modern economy without sustained investment in the public higher education sector. 
We conclude with finance policy solutions that states and the federal government can adopt 
to support their efforts to reach state postsecondary attainment goals and close equity gaps in 
degree attainment and college completion. 
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EXECUTIVE SUMMARY

What happens to student outcomes if a state increases (or decreases) public funding for higher 
education? What portion of state higher education funding should be allocated to general operating 
support for institutions that may mitigate tuition rate increases for all students, and what portion 
should be allocated to financial aid programs that target low-income students? To what extent do 
each of these finance strategies impact enrollment, graduation rates, credential completion, and 
other important outcomes? State policymakers must consider these questions (among others) 
each budget cycle as they make difficult decisions about where to allocate scarce public dollars. 
With the COVID-19 pandemic creating unprecedented health and economic challenges, demand 
for public services will likely outpace available tax revenues in the coming years, making these 
decisions even more difficult. This paper seeks to provide some guidance to policymakers, as we 
find clear evidence in the empirical literature that increased financial investments—specifically, 
increased state general operating and student financial aid—are directly tied to student success in 
higher education.

While individuals accrue significant benefits from earning higher education credentials (e.g., 
higher wages), evidence suggests that the public benefits accrued by society are greater than the 
private benefits enjoyed by individuals (McMahon, 2009). These public benefits, such as increased 
democratic engagement, reduced crime and health-care costs, lower poverty rates, and higher 
state tax revenues (Ma et al., 2019b), are a primary reason states collectively allocated more than 
$100 billion for higher education in 2019 (Laderman, & Weeden, 2020) and have established goals 
to increase educational attainment rates. 

States invest in public higher education in two primary ways: through direct funds to institutions 
(general operating support) and direct funds to students in the form of state financial aid programs 
(student grant aid). General operating support is the larger of the two funding categories, totaling 
$80.8 billion in 2019, while state financial allocations totaled $12.3 billion.1 States have steadily 
increased funding for each category over the last few years; however, on a per-student basis, 
general operating appropriations are 11.8% lower than in fiscal year 2008 when the Great 
Recession began, while financial aid allocations per student are 30% greater. 

State funding for public higher education may be more important now than ever as we have never 
entered a recession with such a low level of state operating support. This low level of funding 
comes as income inequality, equity gaps, low graduation rates, persistent access challenges, a 
rapidly changing economy, and increased global competition all demand a more robust public 
higher education system. States will not be able to meet these challenges without investing in 
their public institutions. 

This paper documents the importance of state higher education funding by synthesizing the 
available data and empirical literature on student and other outcomes. We begin by discussing the 
current and historical context of state funding for general operating support and student financial 
aid. Next, we review the findings from our systematic review of the empirical literature on the 
impact of public investment on a wide range of institutional and student outcomes, including 

1.	 States also allocate funding for research, agriculture extension programs, and medical education that is not included in the general 
operating support amount. Please see SHEEO’s annual State Higher Education Finance report for additional details (Laderman & 
Weeden, 2020). 
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enrollment, completion, and post-collegiate outcomes. Using elasticities from the most rigorous 
research findings, we simulate the effects of increasing general operating support and financial 
aid on student outcomes. We close by providing recommendations for policymakers at the state 
and federal levels. 

CURRENT AND HISTORICAL CONTEXT OF STATE SUPPORT  
FOR HIGHER EDUCATION

NATIONAL TRENDS IN APPROPRIATIONS FOR GENERAL OPERATIONS

General operating appropriations at public institutions (which excludes financial aid, research, and 
medical appropriations) follow changes in the economic cycle, rising during economic expansions 
and decreasing at greater rates than other budget categories during recessionary periods (Hovey, 
1999; Delaney & Doyle, 2011). Data from the State Higher Education Finance (SHEF) report 
highlight the following trends. 

•	 First, declines in state support per student have grown steeper, and recoveries 
have become slower and less complete with each recession since 1980. 

•	 Second, even though general operating support increases during economic 
expansions, it has not kept pace with enrollment increases and inflation. 
Comparing general operating appropriations (in constant dollars) and full-time 
equivalent (FTE) student enrollment in 2019 with the fiscal years in which the 
two recessions of the 2000s began to show, we find:

	– In 2001, public institutions enrolled 8.7 million students and received  
$82.6 billion in general operating support ($9,547 per FTE student).

	– In 2008, public institutions enrolled 10.2 million students and received  
$85.6 billion in general operating support ($8,377 per FTE student).

	– In 2019, public institutions enrolled 10.9 million students and received  
$80.8 billion in general operating support ($7,388 per FTE student).

NATIONAL TRENDS IN STATE GRANT AID 

Using data collected from the National Association of State Student Grant and Aid Programs 
(NASSGAP) annual survey, we find that state support for student grant aid is less correlated with 
the economic cycle. Since 2001, state grant aid has:

•	 Increased approximately 72% in inflation-adjusted dollars with over $12.3 billion 
awarded in the most recent year. 

•	 Increased in every year throughout this time period with the exception of a 
slight decrease during the 2012 fiscal year. 

Grant aid programs are more targeted than general operating appropriations. Many state financial 
aid programs are primarily need-based or at least have a need-based component; however, in 
recent years, non-need-based programs have proliferated. Trends in need-based and non-need-
based aid between 2001-2019 show:

•	 The proportion of need-based grant aid awarded oscillates between 70% and 
77%, with the $9.1 billion awarded on the basis of need in 2019, representing 
approximately 74% of the share of state grant aid. 
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•	 The amount of need-based grant aid increased 69%, while non-need-based 
grant aid increased at a rate of almost 83%, albeit from a much lower base  
($1.8 vs. $5.4 billion). 

COMPARISON OF TRENDS IN GENERAL APPROPRIATIONS AND FINANCIAL AID

Unlike general operating appropriations, which increase and decrease in tandem with the 
business cycle, state aid per FTE on a national basis has steadily increased independent of broader 
economic trends. As a result, state financial aid increased from 4.4% to 9.9% of all public education 
appropriations (a broad measure of state and local support) between 2001 and 2019.

State-level trends support the national picture (on a per-FTE basis after adjusting for inflation). 
Between 2001 and 2019: 

•	 29 states decreased general operating appropriations but increased financial  
aid allocations. 

•	 11 states decreased general operating and financial aid appropriations. 

•	 5 states increased both general operating and financial aid appropriations. 

•	 2 states increased general operating appropriations but decreased financial  
aid allocations.

•	 2 states decreased general operating appropriations and held financial aid 
allocations flat.

•	 1 state held general operating appropriations flat but decreased state financial 
aid allocations. 

PRIOR LITERATURE ON THE EFFECTS OF STATE APPROPRIATIONS 

To quantify the effects of state appropriations, we identified and systematically reviewed 81 studies 
that examined how changes in state appropriations affect student outcomes. From this literature 
review, we identified the following key findings. 

GENERAL OPERATING APPROPRIATIONS AFFECT TUITION AND EXPENDITURE 

ALLOCATIONS

Public institutions respond to declines in state appropriations in two main ways: 

CHANGES IN TUITION REVENUE

•	 Public, four-year institutions increase tuition to offset reductions in state 
apportions; however, these increases are not large enough to entirely offset  
the state funding reductions (Webber, 2017).

•	 Institutions raise tuition revenue by increasing out-of-state and international 
enrollments (Jaquette & Curs, 2015).

•	 This strategy of raising alternative revenues is most prevalent at doctoral 
institutions (especially state flagship universities), followed by master’s and 
bachelor’s institutions (Bound et al., 2019; Jaquette & Curs, 2015).

•	 The evidence is mixed on whether two-year colleges respond to state 
appropriation declines by increasing tuition (Goodman & Volz, 2020; Zhao, 2018a). 
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CHANGES IN INSTITUTIONAL EXPENDITURES

•	 Institutions that are unable to raise tuition and fees to the extent needed  
to offset state funding reductions respond by decreasing expenditures.  
The largest impact is on education and related expenditures essential for 
student success (i.e., instruction, academic support, and student services) 
(Deming & Walters, 2018).

•	 Reducing educational expenditures is most prevalent at two-year institutions 
and least common at doctoral institutions (Zhao, 2018a). Since research 
universities have a wider range of alternative revenue sources (e.g., increasing 
tuition, increasing enrollment of out-of-state students), community colleges 
experience the most detrimental cuts to institutional expenditures. 

GENERAL OPERATING APPROPRIATIONS AFFECT STUDENT OUTCOMES

The research shows clear relationships between state higher education funding and student 
outcomes. As states seek to improve educational attainment rates and close equity gaps, these 
findings suggest state funding has an important role in these efforts.

ENROLLMENT OUTCOMES

•	 Decreases in state appropriations lead to decreased in-state undergraduate 
enrollment, with these effects lasting several years. Additionally, increases  
in state funding lead to increases in enrollment (Trostel, 2012).

•	 Enrollment is not impacted equally across all types of institutional control; 
following state funding reductions, students who would likely have  
enrolled at a public institution choose to enroll at a for-profit institution 
(Goodman & Volz, 2020).

•	 Some public, four-year institutions (predominantly research universities) 
respond to state appropriation reductions by increasing their enrollment of 
out-of-state undergraduate students and decreasing the share of low-income 
and underrepresented minority students (Jaquette et al., 2016), which suggests 
reductions in state funding may induce institutions to shift their focus away 
from serving underrepresented students of color and toward students with  
the ability to pay the most tuition. 

GRADUATION RATES AND COMPLETIONS

•	 The research overwhelmingly finds evidence that cutting state appropriations 
leads to detrimental credential outcomes, both in graduation rates and the 
quantity of credentials awarded (Bound, et al., 2019; Zhao, 2018a).

•	 Community colleges experience the most detrimental impact to their degree 
productivity in part because these institutions are unable to increase tuition and 
must endure the bulk of the impact of state appropriation cuts in the form of 
decreased education expenditures.

•	 Increases in state appropriations help shorten time to degree among students 
attending four-year institutions and increase the likelihood of community 
college students transferring to four-year institutions (Chakrabarti et al., 2020). 
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POST-COLLEGIATE OUTCOMES

Changes in state appropriations have impacts that extend beyond college success. The results 
below represent outcomes for students in their 20s and 30s.

•	 For students beginning at both two- and four-year institutions, experiencing 
an increase in state appropriations while enrolled decreased the probability of 
ever originating a student loan. For students enrolled at two-year institutions, 
the increase in appropriations also decreased the likelihood of having a student 
loan in default or delinquent status (Chakrabarti et al., 2020). 

•	 For students who started at a two-year institution, experiencing an increase 
in state appropriations while enrolled led to an increased likelihood of having 
an auto loan, a lower likelihood of having delinquent car debt, an increased 
credit score, and an increased adjusted gross income by zip code of residence 
(Chakrabarti et al., 2020).

GENERAL OPERATING APPROPRIATIONS ARE INEQUITABLY DISTRIBUTED

Key themes throughout the literature are the large variation between institution types in 
baseline amounts of state appropriations received, institutional responses to changes in state 
appropriations, and the effects of these changes. Public, two-year institutions and open-access 
four-year institutions, which serve the bulk of underrepresented students of color (defined as 
American Indian/Alaska Native, Black, Latinx, and Native Hawaiian or Other Pacific Islander), 
receive the lowest amount of funding and experience the most adverse effects of funding cuts 
(Ahlman, 2019; Hillman, 2020; Carnevale & Strohl, 2013). These institutions are also often the 
most reliant on state funding and, therefore, would be disproportionately impacted by across-
the-board state funding cuts. Conversely, doctoral universities, which typically have the most 
resources, disproportionately educate the most advantaged (full-time, white, affluent) students 
(Mugglestone et al., 2019). These patterns suggest that the funding disparities between institution 
types may not only be unequal, but inequitable as well. 

PRIOR LITERATURE ON THE EFFECTS OF STATE GRANT AID

The literature quantifying the effects of grant aid on student outcomes has grown considerably in 
recent decades and is more developed than research on state appropriations. After our systematic 
literature search, we identified 91 studies for review. 

States have developed a wide variety of financial aid programs that target different students. 
Many of the initial state aid programs established in the 1960s and 1970s included a need-based 
component that targeted aid toward lower-income students. Broad-based merit-aid programs, 
which became popular in the 1990s and 2000s, were ostensibly developed to keep the best and 
brightest students in state and provide high school benchmarks for all students to attain, but 
much of this aid flows to students from wealthier families. More recently, states have developed 
promise programs intended to provide universal access to at least the two-year sector. Many of 
these newer promise programs also include a minimal merit component and/or income caps to 
help keep costs down and better target aid. 



SHEEO	 INVESTIGATING THE IMPACTS OF STATE HIGHER EDUCATION APPROPRIATIONS AND FINANCIAL AID
12

© 2021 by the State Higher Education Executive Officers Association (SHEEO)

POLICY DESIGN MATTERS FOR STUDENT BEHAVIOR AND STATE GOALS

Because the choice of program will dictate which students receive state aid, it is important for states 
to ensure their aid programs reinforce state goals. While there is evidence that merit-aid programs 
are successful in keeping the target student population in the state while they are enrolled, 
the evidence also suggests merit programs do little to increase state-specific postsecondary 
attainment rates as many merit-aid recipients leave the state after graduation (Fitzpatrick & Jones, 
2016; Sjoquist & Winters, 2013; Sjoquist & Winters, 2014). Consequently, a need-based program or 
promise program that includes student supports may be more effective at reaching students who 
would not otherwise attend a postsecondary institution and thus be more effective at raising state 
educational attainment levels. Likewise, programs that are easily understood, widely publicized, 
and paired with critical student supports have been shown to be effective in positively impacting 
student outcomes (Angrist et al., 2020; Carruthers & Fox, 2016; Gurantz, 2018; Miller et al., 2020; 
Page et al., 2019b). With limited resources to allocate to financial aid, states will need to think 
carefully about how their financial aid allocations support progress toward achieving state goals.

SIMULATED IMPACTS OF STATE APPROPRIATIONS AND FINANCIAL AID

State appropriations and financial aid likely work together to improve student outcomes, and, in 
reality, states must consider the relative impacts of each funding strategy and make decisions 
regarding both appropriations and grant aid in concert. We use the research findings to simulate 
the impacts of increased general operating appropriations (often conceptualized as increased 
institutional resources or spending) and the impacts of state-funded, student financial aid 
programs. These simulations are intended to provide context and real numbers for the findings 
discussed in our literature review.

SIMULATION 1: WHAT IS GAINED BY INVESTING IN HIGHER EDUCATION THROUGH 

OPERATING SUPPORT?

For this simulation, we use the results from Deming and Walters (2018) and assume a consistent 
effect in all states to estimate an across-the-board $1,000 per FTE change in state appropriations 
on overall outcomes at the U.S. level. At public two-year institutions, a $1,000 increase in state 
funding per FTE would result in 216,029 more associate degrees being awarded in the following 
year and 216,623 more associate degrees awarded two years later. At public four-year institutions, 
the same $1,000 increase in state appropriations per FTE would result in an estimated 75,046 
more bachelor’s degrees awarded two years later and 73,738 more bachelor’s degrees awarded 
three years later.

SIMULATION 2: WHAT IS GAINED BY INVESTING IN HIGHER EDUCATION THROUGH 

FINANCIAL AID?

We rely upon Nguyen et al.’s (2019) evaluation of the impact of merit- and need-based aid on 
persistence and degree completion to project what a change in financial aid spending may mean 
for degree production in the United States. Due to data limitations, we use national Pell Grant 
cohort data to conduct the simulation. An increase of $1,000 per student in grant aid would result 
in around 11,000 additional credentials among Pell Grant recipients in four-year public institutions 
each year and between 8,000 and 9,500 additional credentials among Pell Grant recipients in 
public two-year institutions.
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POLICY RECOMMENDATIONS

We conclude with several finance policy solutions that states and the federal government can 
adopt to support their efforts to reach state postsecondary attainment goals and close equity 
gaps in degree attainment and college completion. 

STATE POLICY

At the state level, policy decisions frequently come down to the amount of funding available. States 
rarely have adequate budget resources to fully fund every priority, and the decisions states make 
about how to allocate scarce resources can propel progress toward achieving postsecondary 
goals or create unintended roadblocks that derail progress toward these goals. 

1.	Increase State Support. While we recognize that significant increases in state support 
for institutions are not likely in the next year or two, states should invest more in their 
public institutions when possible. States are not likely to see significant gains in their 
postsecondary completion numbers and attainment rates without increased investment 
in their institutions. As the literature reviewed attests and as shown in our simulations, 
such investments are likely to pay significant dividends through increased enrollment, 
persistence, and completions. The overall increase in educational attainment that comes 
with state investment in their institutions will help states meet dynamic workforce needs 
of the post-pandemic economy, provide many additional societal benefits (McMahon, 
2009), and increase state income tax revenue (Chakrabarti, 2020).   
Likewise, most studies we reviewed consistently point toward additional financial aid 
dollars influencing student behavior. Moreover, the dollars invested in these programs 
have a large return on investment for state and federal governments through increased 
student persistence and credential attainment, as well as increased income tax revenue 
(Anderson, 2020; Denning et al., 2019).  
Because the form that general operating and financial aid appropriations come in 
and the overall purposes of both strategies vary, it is difficult, if not impossible, to 
determine the appropriate ratio of total higher education funding each should receive. 
However, because state operating appropriations serve to support the entire mission of 
institutions, contribute to the overall quality of the education experience, and directly 
impact student access and success, support for state financial aid programs should not 
come at the expense of general operating support. 

2.	State Funding Equity Audit. In a recent report, Hillman (2020) proposes that 
policymakers should consider conducting funding equity audits in order to understand 
current trends in state funding, gaps in funding between institution types, and how 
these patterns overlap with race- and income-based patterns of student enrollment. 
While there are significant challenges to isolating the instructional spending at 
institutions, as Hillman recommends, the exercise could still provide new and useful 
information for policymakers to consider. Hillman stresses that states should be 
transparent about the results of these audits and make the audits widely accessible 
to the public. Readers interested in learning more about what a state funding equity 
audit might look like and how policymakers could use such an audit to address current 
funding inequities in their states should read Hillman’s recent Third Way report.2

2.	 Hillman, N. (2020). Why rich colleges get richer & poor colleges get poorer: The case for equity-based funding in higher education.  
Third Way. 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://www.thirdway.org/report/why-rich-colleges-get-richer-poor-colleges-get-poorer-the-case-for-equity-based-funding-in-higher-education
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3.	Adjust Funding to Promote Equity, Completions, and Attainment. Ensure institutions 
that serve the bulk of underrepresented students of color and low-income students 
are funded appropriately and attempt to correct historical underfunding. Funding 
allocation models should promote access and success for underrepresented students. 
States should adjust their funding allocation strategies to be consistent with articulated 
state goals of reducing equity gaps and increasing educational attainment. Prioritizing 
increases to the base allocation for institutions serving the state’s priority populations 
(e.g., students of color, low-income students, and adult learners) will help achieve 
these goals. 

4.	Alternative Revenues Matter. Decreases in state appropriations lead to cuts in 
institutional spending on services essential for student success (e.g., instruction, 
academic support, student services). Since public four-year institutions, particularly 
research universities, have a wider range of alternative revenue sources (e.g., increasing 
tuition, increasing enrollment of out-of-state students), community colleges experience 
the most detrimental cuts to institutional expenditures as a result of declining state 
appropriations. States should consider all institutional revenues and make strategic 
decisions regarding state appropriations in concert with decisions about tuition rates 
and out-of-state tuition caps.

5.	Financial Aid Messaging Matters. There is currently a tradeoff between targeting 
financial aid funds to those who would be most influenced by receiving additional aid 
dollars (e.g., low-income students) and the messaging of simple eligibility requirements 
(e.g., state and local promise programs). It may behoove states who are able to fully 
or mostly fund their need-based financial aid to invest resources in marketing the 
program to students who have traditionally been unaware of state and even federal 
aid. In fact, research by Gurantz (2018) suggests these types of initiatives for targeted 
aid can be successful. 

6.	Student Supports Matter. The financial aid programs that are most successful invest 
in aid dollars as well as in supports for students. For instance, in Tennessee, the free 
college program conveys a simple message to state residents, and provides support for 
students considering college through governmental agencies as well as with significant 
support from philanthropic organizations. Other programs with successful track 
records, such as the Dell Scholars program, invest significant time and money into their 
students (Page et al., 2019b), as do the Susan Thompson Buffett Foundation in Nebraska 
(Angrist et al., 2020) and the ASAP program in a number of states (Miller et al., 2020).

FEDERAL POLICY

While this paper focuses on state funding and policy, the federal government has had an increasing 
role in higher education finance and is uniquely positioned to provide stabilizing support and 
incentives for states to increase funding for higher education. We propose two potential federal 
solutions to the problems discussed in this paper. 

1.	A Federal-State Partnership for College Affordability. The economic impact of 
the coronavirus pandemic has already resulted in increasingly strained state budgets 
and, unlike at the federal level, states do not have the ability to run a deficit with their 
budgets. The two levels of government can share financial responsibility for increasing 
government investment in higher education and making college more affordable for 
low-income students. Tandberg, et al. (2017) have proposed a measure of affordability 
and a federal-state partnership with this goal in mind. Under this proposal, any 
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additional state funding given to support low-income students would be matched with 
federal funds, with a goal of students devoting no more than 10% of their discretionary 
income toward student loan repayment. Readers interested in learning more about 
what this federal-state partnership might look like should read their proposal.3

2.	Title I-Type Program for Higher Education. The federal Title I program provides K-12 
schools serving a large proportion of low-income students with additional funding 
for extra educational services. A parallel grant program could be designed for higher 
education, with eligibility determined based on serving a large share/number of low-
income students or a combination of income- and race/ethnicity-based eligibility 
thresholds. Current K-12 Title I programs require that federal dollars supplement rather 
than replace state and local funding, and a similar requirement could be written into 
a higher education Title I program. Readers interested in learning more about what 
a potential design of such a program might look like should read Third Way’s (Hiler & 
Whistle, 2018) proposed program design.4

3.	 Tandberg, D., Laderman, S., & Carlson, A. (2017). A federal-state partnership for true college affordability. State Higher Education 
Executive Officers Association. https://sheeo.org/wp-content/uploads/2019/03/Federal-State_Partnership_for_True_College_
Affordability.pdf

4.	 Hiler, T. & Whistle, W. (2018). Creating a “Title I” for higher ed. Third Way. https://www.thirdway.org/memo/creating-a-title-i- 
for-higher-ed

https://sheeo.org/wp-content/uploads/2019/03/Federal-State_Partnership_for_True_College_Affordability.pdf
https://sheeo.org/wp-content/uploads/2019/03/Federal-State_Partnership_for_True_College_Affordability.pdf
https://www.thirdway.org/memo/creating-a-title-i-for-higher-ed
https://www.thirdway.org/memo/creating-a-title-i-for-higher-ed
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INTRODUCTION

Public higher education, which educates approximately 75% of all postsecondary students,5 is in 
the midst of cuts in state funding as the economic impact of the COVID-19 pandemic wreaks 
havoc on state budgets. The majority of states have failed to recover funding for higher education 
since the last major economic downturn, the Great Recession of 2008. After more than $2,000 
in per-student funding reductions during the Great Recession, inflation-adjusted average per-
student educational appropriations (the sum of general operating appropriations to institutions 
and state financial aid awards to students) in 2019 were $8,196, 8.7% below their pre-recession 
level.6 More than a decade after the start of the Great Recession, this pandemic and its effects 
on state budgets likely marks the end of the seven straight years of per full-time equivalent (FTE) 
increases in education appropriations and the start of a new set of substantial cuts to public higher 
education funding that may take decades to recover from. 

We have already begun to feel the economic impact of the pandemic on higher education funding. 
Early evidence shows that state tax appropriations declined 1.8% percent from 2020 to 2021, not 
accounting for inflation.7 For context, higher education funding often serves as a “balance wheel” 
in state budgets (Hovey, 1999; Delaney & Doyle, 2011), which means that in economic downturns, 
such as those following the dot-com bubble in 20018 and the Great Recession in 2008, higher 
education funding takes a back seat to other areas with constitutionally required or federally 
matched funding, such as K-12 education and Medicaid. The deprioritization of higher education 
as a state budget priority appears to be occurring once again, as many states made midyear cuts 
to their higher education spending as they grapple with how to mitigate budget shortfalls driven 
by the pandemic.9

The pandemic has also led to public colleges and universities losing revenue from decreased 
fundraising and typical auxiliary revenues such as summer camps. The shift to online learning 
during the spring 2020 semester led to both increasing costs and loss of revenue as institutions 
provided students with refunds on unused campus services such as dining plans and student 
housing. During the summer 2020 semester, institutions lost nearly all auxiliary revenue from 
camps, events, and other programming that they have become dependent on to help fund their 
operations. Likewise, they spent a considerable amount of money on technology and protective 
measures in preparing for the fall. The fall 2020 semester continued this pattern of increased 
costs and decreased revenue. Perhaps most critical, and unlike past recessions, enrollments 
have not increased but are actually lower on average, with the largest declines experienced at 
community colleges. Among first-time students, higher education saw a substantial decline of 
13%. Community colleges had the steepest decline (-18.9%), followed by public four-year colleges 
(-10.5%) (National Student Clearinghouse, 2020).

5.	 Based on authors’ calculation of IPEDS data.

6.	 This is part of a longer trend – appropriations per student are $2000 below 2001 levels, before the dot-com bubble.

7.	 Laderman, S., & Tandberg, D. (2021). SHEEO analysis of fiscal year 2021 state funding for higher education. State Higher Education 
Executive Officers Association. https://sheeo.org/wp-content/uploads/2021/03/SHEEO_Analysis_FiscalYear2021_State_Funding.pdf

8.	 For a more in-depth account of the dot-com bubble, please see https://www.nber.org/system/files/chapters/c0124/c0124.pdf

9.	 See examples in Missouri (https://www.kansascity.com/news/politics-government/article243172006.html) and Colorado  
(https://co.chalkbeat.org/2020/5/19/21264509/lawmakers-cut-58-percent-from-colorado-public-colleges-3-3-billion-budget-hole)

https://sheeo.org/wp-content/uploads/2021/03/SHEEO_Analysis_FiscalYear2021_State_Funding.pdf
https://www.nber.org/system/files/chapters/c0124/c0124.pdf
https://www.kansascity.com/news/politics-government/article243172006.html
https://co.chalkbeat.org/2020/5/19/21264509/lawmakers-cut-58-percent-from-colorado-public-colleges-3-3-billion-budget-hole
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With the decline in other revenue sources, state funding for public higher education may be 
more important now than ever. States invest in public higher education in two primary ways: 
through direct funds to institutions (general operating support) and direct funds to individuals, 
who can then choose which in-state institution to take those dollars to10 (student financial aid). 
On a per-student level, support for public higher education has declined over time. In addition, 
the relative size of these two components of state support have changed over time. State student 
financial aid per-FTE has increased 34.1% since the start of the Great Recession and is now at 
an all-time high, comprising 9.9% of total state support.11 In contrast, general operating support 
dropped substantially at the start of the Great Recession and remains 11.8% below pre-recession 
levels. There is substantial heterogeneity between states in the amount and distribution of state 
investment in higher education as well as in the degree to which states have recovered from cuts 
made during the Great Recession. 

Both sources of state funding are important factors in educating today’s students. Student financial 
aid has been shown to directly impact student access (the likelihood of the student enrolling 
in college at all) and choice (where the student enrolls) (Bruce & Carruthers, 2014; Cohodes & 
Goodman, 2014; Castleman & Long, 2016). Financial aid has been shown to increase college 
completion and attainment in some states (Dynarski, 2008; Scott-Clayton, 2011; Zhang, Hu, 
& Sensenig, 2013) but not in others (Welch, 2014; Sjoquist & Winters, 2015). General operating 
appropriations are a critical resource that public institutions rely on to fund the education and 
direct services students receive and make the price of attending college more affordable to state 
residents. The weak recovery of and anticipated future cuts to state higher education general 
operating funds are worrisome since this general institutional funding is directly tied to what 
students learn and experience while they are enrolled and, ultimately, the likelihood of their 
successful completion (Deming & Walters, 2018; Bound et al., 2019). 

HISTORICAL CONTEXT

The effort to determine the ideal structure of public funding for higher education is not new but 
has shifted focus in the face of an overall declining reliance on state support for public institutional 
revenues. In the late 1960s and into the 1970s, researchers and policymakers were concerned 
that using state dollars to broadly fund higher education was regressive, as students from higher 
income families still disproportionately attended college, and families across the income spectrum 
funded state subsidies (Hansen & Weisbrod, 1969; Peltzman, 1973). 

In the 1980s, the choice between general operating appropriations and state financial aid was 
framed as a debate between two schools of thought (Hearn & Longanecker, 1985). Traditionalists 
advocated for broad public subsidies through general operating appropriations based on a belief 
that the public benefits of a public system of higher education justified the costs, while revisionists 
argued that because there are both public and private (individual) benefits to higher education, 
the public and individuals should share the cost. Additionally, revisionists focused on establishing 
the most efficient use of state funds to generate desired outcomes (Hearn & Longanecker, 1985). 
By the 1990s, this debate had reached “almost mythic proportions” (Hossler et al., 1997, p. 162). 

10.	 States vary in the restrictions of state student financial aid. Some states, such as Tennessee and Florida, allow students to use these funds 
at in-state public or private institutions, whereas other states, such as New York, restrict these funds to in-state public schools only. 

11.	 Calculations based on the State Higher Education Finance (SHEF) 2019 report. State student financial aid per-FTE excludes financial aid to 
students attending out-of-state institutions (less than 1% of all state financial aid). Total state support is the sum of American Recovery and 
Reinvestment Act (ARRA) funds, tax appropriations, non-tax support, non-appropriated support, state-funded endowment earnings, and 
other state funds, net of any funds not available for use. 
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Advocates of the two funding models discussed theoretical economic trade-offs, but little 
evidence existed on the extent to which the funding structure mattered for states and students 
(Hossler et al., 1997). 

Empirical interest in the trade-offs between allocating state funding to institutions versus students 
waned in the early 2000s. State funding began to decline following the 2001 recession and 
has never fully recovered (Laderman & Weeden, 2020). Tuition rates and revenues increased in 
response, and the attention of many researchers and advocates turned to these concerns. Much 
of the research reviewed in this paper focused exclusively on either appropriations or grant aid 
rather than discussing the relative advantages of the two. 

CURRENT CONTEXT

Nationally, we face a shortage of workers with postsecondary degrees and high-quality 
credentials, as well as a growing wage gap between those with and without a postsecondary 
education (Hershbein, Kearney, & Pardue, 2020; Lumina Foundation, 2019). Most states have 
specific attainment goals to reduce these shortages, both to ensure that their workforce has the 
skills needed for an increasingly technical labor market, and to address individual-level income 
inequality. To reach these goals, states not only need to get more residents in the doors of 
postsecondary institutions, they also need to focus on providing the financial support needed to 
increase the proportion of postsecondary students who successfully complete degrees and high-
quality credentials. Further, states must continue to or start prioritizing reducing race/ethnicity- 
and socioeconomic-based attainment and completion gaps that exist due to higher education’s 
history of excluding and underserving specific populations of students.12 States must think 
critically about which students and institutions are likely to be most harmed by this economic 
downtown, including students from lower-income families and historically minoritized students 
as well as regional public universities and community colleges, and how they can best support 
these groups. While race/ethnicity-based equity gaps have been declining in some states, they 
are growing in many others.13 States need to remain attentive to how they can invest their higher 
education dollars to ensure that these gaps start or continue to shrink rather than grow. 

Many of the resources that can help move the needle on increasing overall completion rates 
and decreasing equity gaps rely on states providing institutions with adequate general operating 
support. With students and families questioning the quality of the fully online and hybrid approaches 
that many state institutions implemented in fall 2020 and continued through spring 2021 due to 
the pandemic, institutions have had limited ability to react to decreasing state investment with an 
increase in tuition and fees, a strategy often utilized by institutions in the past. In this context, state 
appropriations will be crucial to public institutions’ ability to provide students with a quality and 
affordable education. 

12.	 See Lorelle L. Espinosa, Jonathon M. Turk, Morgan Taylor, and Hollie M. Chessman. Race and ethnicity in higher education: A status 
report. ( 2019). American Council on Education, https://www.equityinhighered.org/; Suzanne Kahn, Mark Huelsman, and Jen Mishory. 
Bridging progressive policy debates: How student debt and the racial wealth gap reinforce each other. September, 2019. The Roosevelt 
Institute, The Century Foundation, and Demos, https://tcf.org/content/report/bridging-progressive-policy-debates-student-debt- 
racial-wealth-gap-reinforce/	

13.	 See Andrew Howard Nichols and J. Oliver Schak. Degree attainment for Black adults: National and state trends, 2017, The Education 
Trust, https://edtrust.org/resource/national-state-trends-degree-attainment-black-adults/ and Andrew Howard Nichols and J. Oliver 
Schak. Degree attainment for Latino adults: National and state trends,” 2017, The Education Trust, https://edtrust.org/resource/national-
state-trends-in-degree-attainment-latino-adults/

https://www.equityinhighered.org/
https://tcf.org/content/report/bridging-progressive-policy-debates-student-debt-racial-wealth-gap-reinforce/
https://tcf.org/content/report/bridging-progressive-policy-debates-student-debt-racial-wealth-gap-reinforce/
https://edtrust.org/resource/national-state-trends-degree-attainment-black-adults/
https://edtrust.org/resource/national-state-trends-in-degree-attainment-latino-adults/
https://edtrust.org/resource/national-state-trends-in-degree-attainment-latino-adults/
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The paper is organized as follows: First, we discuss the current and historical context of state 
support for higher education. Next is a summary of literature related to the impact of each of 
the two main state higher education funding sources—direct operating support and student 
financial aid—on student success. This is followed by a comparison of the relative impact of 
each of these funding sources, including simulations using elasticities from the literature review. 
We end by charting a path forward that calls for adequate state-sponsored direct support for 
public postsecondary institutions. We find clear evidence in the extant literature that increased 
financial resources—specifically, increased state general operating and student financial aid—are 
directly tied to student success in higher education. The overarching aim of this paper is to provide 
evidence of the importance of states investing directly in their public institutions through general 
operating support in order to maintain funding for crucial services that support students and to 
prevent large increases in tuition. As states struggle to reconcile how they will afford to provide 
adequate funding to higher education institutions amidst a pandemic, we urge states to think 
critically about the cost of failing to do so.
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CURRENT AND HISTORICAL CONTEXT OF 
STATE SUPPORT FOR HIGHER EDUCATION

PURPOSE OF STATE FUNDING FOR HIGHER EDUCATION

State governments created and funded public higher education institutions to improve the social 
and economic well-being of their residents (Enders & Jongbloed, 2007; Singh, 2012; Williams, 
2016). The public benefits of higher education include increasing voting rates and democratic 
engagement, supporting local communities, reducing crime and health-care costs, reducing 
poverty and reliance on government funding, reducing income inequality, increasing state tax 
revenues and providing an educated workforce, and producing research that benefits society 
(Dee, 2004; Chetty et al., 2017; Kezar, 2005; Lochner, 2004; London, 2006; Ma et al., 2019b; 
Saltmarsh & Hartley, 2011; Singh, 2012; Trostel, 2010; Williams, 2016). The public benefits of 
higher education line up with the purpose of state funding: States fund institutions to develop 
an educated workforce and improve their economies, develop local communities, and ensure 
access to education for all citizens regardless of their life circumstances (Colorado Department of 
Higher Education, n.d.; HECC, n.d.; Lingenfelter, 2018; Rhode Island Office of the Postsecondary 
Commissioner, n.d; Virginia Advisory Legislative Council, 1955). In the following section, we 
discuss trends in state funding for higher education set within this context of the numerous public 
benefits and purposes of higher education. 

NATIONAL TRENDS IN APPROPRIATIONS FOR GENERAL OPERATIONS

As the balance wheel for state budgets (Delaney & Doyle, 2011), general operating appropriations at 
public institutions follow the trends of the economic cycle, as shown in Figure 1. General operating 
appropriations consist of state and local tax- and non-tax appropriations to public institutions, 
excluding student financial aid and any funds allocated to non-credit or continuing education, 
research, agricultural extension, and medical programs. During economic recessions, state general 
operating appropriations decline for two reasons: States cut higher education appropriations, and/
or states are unable to increase appropriations alongside inflation and rapid increases in student 
enrollment (which occurs during recessions). In 2001, the earliest year for which data are available, 
general operating support totaled $82.6 billion after adjusting for inflation (Table 1). These funds 
served 8.6 million full-time equivalent (FTE) enrolled students in 2001, resulting in an average 
appropriation of $9,547 per FTE for public colleges and universities. Appropriations declined both 
in total and on a per-student basis in the early 2000s following a small recession, reaching a low 
of $75.9 billion or $7,666 per FTE in 2005. After three short years of economic recovery, the Great 
Recession led to the largest and steepest decline in general operating appropriations for public 
institutions while enrollment rapidly increased. Enrollment increased 12.9% from 10.2 million in 
2008 to 11.5 million in 2012 (Table 1). During this same time frame, general public operating 
appropriations declined from $85.6 billion or $8,377 per FTE to an all-time low of $71.3 billion 
or $6,176 per FTE. General operating appropriations were supplemented by federal American 
Reinvestment and Recovery Act (ARRA) funds from 2009 through 2012, but these funds (shown 
in Figure 1) did not fully mitigate the impacts of state and local funding declines during the  
Great Recession. 
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Since the low point in 2012, general operating support has increased incrementally to $80.8 
billion in 2019, and student enrollment has declined 5.2%, resulting in a 2019 per-student general 
operating appropriation of $7,388. On a national level, general operating funding in 2019 remains 
11.8% below 2008 levels and 22.6% below 2001 on a per-student basis. On average, public 
institutions in 2019 received an inflation-adjusted $2,160 less in state and local general operating 
appropriations per FTE student than in 2001.14 

TABLE 1 
IMPACT OF INFLATION AND ENROLLMENT ON STATE GENERAL PUBLIC OPERATING 
APPROPRIATIONS AND FTE ENROLLMENT IN KEY YEARS, U.S., 2001-2019

FY 
GENERAL OPERATING, 

UNADJUSTED
HECA INFLATION 

ADJUSTMENT
GENERAL OPERATING, 
INFLATION ADJUSTED

FULL-TIME  
EQUIVALENT (FTE) 

ENROLLMENT

GENERAL OPERATING 
PER FTE, INFLATION 

ADJUSTED

2001  $53,457,884,356 0.6473  $82,588,627,711 8,650,554  $9,547 

2008  $69,311,140,425 0.8097  $85,604,396,401 10,218,587  $8,377 

2012  $62,017,677,800 0.8681  $71,438,567,443 11,546,001  $6,187 

2019  $80,783,615,453 1.0000  $80,783,615,453 10,934,890  $7,388 

NOTES: 
1.	 Key years shown in this table are pre-recession high points in state funding (2001 and 2008), the all-time low point in  

per-student funding during the last recession (2012), and the latest available data (2019). 
2.	 General operating is the portion of state and local support appropriated directly to public institutions for the purposes  

of general operations.
3.	 Full-time equivalent (FTE) enrollment converts student credit hours to full-time, academic year students, but excludes  

medical students.
4.	 Constant dollars adjusted by the Higher Education Cost Adjustment (HECA).

SOURCE: State Higher Education Executive Officers Association, State Higher Education Finance Data (https://shef.sheeo.org) 

14.	 Recent reports have used SHEEO’s data to question whether state funding for higher education has truly declined over time. State higher 
education finance data can be looked at in many ways (per FTE, per capita, as a percentage of state budgets, including or excluding 
certain funds, using different inflation adjustments, and in comparison to different points in history). Most reasonable analyses show a 
state funding decline, but data can be cherry-picked to support a different narrative for those with an agenda. Readers curious about  
the veracity of these claims can find additional information in Appendix B.

https://shef.sheeo.org
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FIGURE 1
STATE GENERAL PUBLIC OPERATING APPROPRIATIONS PER FTE AND FTE ENROLLMENT 
(CONSTANT $), U.S., 2001-2019

0

2

4

6

8

10

12

14

 $-

 $1,000

 $2,000

 $3,000

 $4,000

 $5,000

 $6,000

 $7,000

 $8,000

 $9,000

 $10,000
2

0
0

1

2
0

0
2

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

2
0

0
7

2
0

0
8

2
0

0
9

2
0

10

2
0

11

2
0

12

2
0

13

2
0

14

2
0

15

2
0

16

2
0

17

2
0

18

2
0

19

N
E

T
 F

T
E

 E
N

R
O

LL
M

E
N

T
, M

IL
LI

O
N

S

D
O

LL
A

R
S 

P
E

R
 F

T
E

GENERAL PUBLIC OPERATING PER FTE ARRA PER FTE FTE ENROLLMENT

$
9

,5
4

7 

$
9

,1
5

2
 

$
8

,4
0

5
 

$
7,

79
3

 

$
7,

6
8

6
 

$
8

,0
8

2
 

$
8

,2
2

8
 

$
8

,3
77

 

$
7,

5
2

2
 

$
6

,7
4

9
 

$
6

,5
5

4
 

$
6

,1
76

 

$
6

,2
9

6
 

$
6

,6
5

3
 

$
6

,9
2

0
 

$
7,

0
9

7 

$
7,

2
71

 

$
7,

2
2

4
 

$
7,

3
8

8
 

NOTES: 

1.	 General operating is the portion of state and local support appropriated directly to public institutions for the purposes of  
general operations.

2.	 Federal American Reinvestment and Recovery Act (ARRA) revenue was provided during the Great Recession to stabilize state and local 
sources of revenue for higher education.

3.	 Full-time equivalent (FTE) enrollment converts student credit hours to full-time, academic year students, but excludes medical students.

4.	 Constant dollars adjusted by the Higher Education Cost Adjustment (HECA).

SOURCE: State Higher Education Executive Officers Association, State Higher Education Finance Data (https://shef.sheeo.org).

With each recession, declines in state support per FTE have grown steeper, and recoveries have 
become slower and less complete. Figure 2 shows the trend in state funding since the start of 
each of the last four economic recessions. Due to data limitations in years before 2001, these data 
include general operating appropriations and state financial aid to public institutions. However, 
general operating appropriations are shown for the two most recent recessions and have very 
similar (albeit more negative) trends in total education appropriations. 

https://shef.sheeo.org
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FIGURE 2
CHANGE IN EDUCATION APPROPRIATIONS PER FTE FOLLOWING ECONOMIC RECESSIONS 
(CONSTANT $), U.S., 1980-2019
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1.	 Cumulative percentage change calculated since the start of each recession (1980, 1990, 2001, and 2008).

2.	 Education appropriations include general operating support and state financial aid to students attending public institutions. General 
operating is the portion of state and local support appropriated directly to public institutions for the purposes of general operations. 
Both measures include Federal American Reinvestment and Recovery Act (ARRA) revenue provided during the Great Recession to 
stabilize state and local sources of revenue for higher education.

3.	 Full-time equivalent (FTE) enrollment converts student credit hours to full-time, academic year students, but excludes medical students.

4.	 Constant dollars adjusted by the Higher Education Cost Adjustment (HECA).

SOURCE: State Higher Education Executive Officers Association, State Higher Education Finance Data (https://shef.sheeo.org).

STATE TRENDS IN APPROPRIATIONS FOR GENERAL OPERATIONS

National figures mask considerable variation in general operating appropriations across states. On 
a per-FTE basis and after adjusting for differences in cost of living, enrollment mix across institution 
types, and inflation, general operating appropriations in 2019 ranged from $2,449 in Vermont to 
$17,506 in Wyoming. The U.S. average is enrollment weighted, meaning that larger states, such 
as California, New York, and Texas, with higher than average appropriations disproportionately 
impact the U.S. average. As a result, 32 states had below average general operating appropriations 
in 2019.

In addition, 42 states have had declines in per-FTE funding since 2001, and public institutions in 40 
states received less funding per FTE than in 2008 (after adjusting for inflation). In 14 states, general 
operating appropriations failed to recover at all after the Great Recession and remain below 2012 
levels (Appendix A, Table 1). Changing trends in general operating appropriations across time are 
shown in Figure 3, which shows the percentage change and changing dollar amount in inflation-
adjusted general operating appropriations per FTE since 2001. 

 

https://shef.sheeo.org
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FIGURE 3
CHANGE IN STATE GENERAL OPERATING APPROPRIATIONS, FY 2001-2019, BY STATE
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NOTES: 

1.	 General operating is the portion of state and local support appropriated directly to public institutions for the purposes of general 
operations. Both measures include Federal American Reinvestment and Recovery Act (ARRA) revenue provided during the Great 
Recession to stabilize state and local sources of revenue for higher education.

2.	 Full-time equivalent (FTE) enrollment converts student credit hours to full-time, academic year students, but excludes medical students.

3.	 Constant dollars adjusted by the Higher Education Cost Adjustment (HECA).

SOURCE: State Higher Education Executive Officers Association, State Higher Education Finance Data (https://shef.sheeo.org).

 

SECTOR-LEVEL TRENDS IN APPROPRIATIONS FOR GENERAL OPERATIONS15

Figure 4 shows sizable differences in the sources and levels of general operating support16 

between two-year and four-year institutions. The first major difference is in each sector’s reliance 
on local appropriations. In 2017, local appropriations accounted for 42% of general operating 
appropriations at two-year colleges, a 9 percentage-point increase since 2001. After adjusting 
for inflation, local appropriations per FTE were $2,783 in 2017, approximately $740 more than in 
2001. The increasing reliance on local appropriations has been partly driven by fluctuations in 
state support.17 In 2017, state appropriations per FTE at two-year public institutions were $3,849, 

15.	 Due to limitations in SHEEO’s sector-level data for prior years, sector-level analyses in this section are based on data from the Integrated 
Postsecondary Education Data System (IPEDS). These data have slightly different definitions and should not be directly compared to the 
SHEEO data shared above. The finance data presented in Figure 4 include all state and local appropriations to public institutions; funding 
for non-credit, medical, agriculture, and research are included, but state-funded financial aid is not included. Due to the structure of 
IPEDS finance data, any grants or contracts allocated to public institutions for general operating could not be included. In addition, the 
12-month FTE enrollment in Figure 4 includes all non-credit and medical students (unlike prior figures) and is estimated for 2001 and 
2002 using prior ratios of fall to 12-month FTE.

16.	 In this section, general operating support refers to IPEDS state and local appropriations, which includes funding for non-credit, medical, 
agricultural, and research.

17.	 While state funding relies on volatile income and consumption tax bases and can be crowded out by other budget categories, local 
funding predominately comes from property taxes, which have a very stable tax base and are a dedicated revenue source for higher 
education institutions. 

https://shef.sheeo.org
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approximately $330 below 2001 levels. At four-year institutions, local appropriations accounted 
for a much smaller proportion of state and local operating funding. Local appropriations at four-
year institutions increased from $20 per FTE in 2001 to $55 per FTE in 2017, but this amount 
remains less than 1% of general operating appropriations.

The two- and four-year sectors also differ in the amount of state appropriations they receive per 
student. While the four-year sector has consistently received greater state appropriations than 
the two-year sector, over time, the gap has narrowed (Figure 4). In 2001, four-year institutions 
received, on average, $7,191 (172%) more per FTE in state appropriations than two-year institutions. 
However, following the 2001 recession, the funding gap between two- and four-year institutions 
narrowed. The 2001 recession led to declines of 14% and 16% at two- and four-year institutions, 
respectively. By 2007, funding at two-year institutions had completely recovered, while state 
appropriations per FTE at four-year institutions remained 14% below 2001 levels. 

When the Great Recession hit, two- and four-year institutions faced similar declines. State 
appropriations declined an inflation-adjusted 20% at two-year institutions and 23% at four-year 
institutions between 2007 and 2012. After considering enrollment growth, there was a 28% 
decline in both sectors ($1,202 per FTE at two-year institutions and $2,779 per FTE at four-year 
institutions). Since 2012, state appropriations have increased 10% and 16% at two- and four-year 
institutions, respectively. 

Although four-year institutions saw greater growth in total appropriations, enrollment has 
continued to grow at four-year institutions while declining at two-year institutions. As a result, 
the funding gap between sectors in state appropriations per FTE continued to narrow during 
the economic recovery following the Great Recession. Since 2012, state appropriations per FTE 
have increased 25.7% for the two-year sector but only 8.7% for the four-year sector. Yet funding 
disparities remain. Even with these post-recession appropriation increases, state appropriations 
per FTE remain 10% below 2007 levels for the two-year sector and 22% lower for the four-year 
sector. By 2017, four-year institutions still received $3,772 (98%) more than two-year institutions in 
state appropriations per FTE.

While the two-year sector appears to have fared better in the aftermath of the Great Recession, 
the recovery in appropriations per FTE at two-year institutions is driven more by declines in 
enrollment and steady increases in local funding than increases in state appropriations. Between 
2012 and 2017, enrollment in the two-year sector declined 13%, while inflation-adjusted local 
appropriations increased 16% and state appropriations increased 10%. In the four-year sector, 
enrollment increased 7% and total state funding increased 16%. Unlike in the two-year sector, 
where enrollment declines and funding increases worked together to result in a full recovery of 
per-FTE appropriations, the increase in four-year funding was not large enough to offset new 
enrollment growth and make up for state funding declines during the Great Recession. 
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FIGURE 4
STATE AND LOCAL APPROPRIATIONS PER FTE AND FTE ENROLLMENT AT TWO- AND FOUR-
YEAR INSTITUTIONS (CONSTANT $), U.S., 2001-2017
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1.	 In all years, local appropriations to four-year institutions were less than $60 per FTE.

2.	 Institution type is based on Carnegie classification. Baccalaureate and above are considered four-year institutions, mixed  
institutions are classified according to their previous designation, and institutions outside of the U.S. or those with a special 
classification are excluded. 

3	 Estimated 2001 and 2002 12-month FTE using available fall FTE data and 12-month as a proportion of fall FTE for the earliest  
available year(s).

4.	 Constant 2017 dollars adjusted by the Higher Education Cost Adjustment (HECA).

SOURCES: IPEDS Finance Survey 2001-2017, IPEDS Directory 2001-2017, Carnegie Classifications 2000-2015

 
NATIONAL TRENDS IN STATE GRANT AID 

In stark contrast to the cyclical trends that characterize the general operating appropriations 
funding patterns presented above, state support for student grant aid has consistently increased 
during the last two decades. Using data collected from the National Association of State Student 
Grant and Aid Programs (NASSGAP) annual survey, Figure 5 shows that total state grant aid 
increased approximately 72% in inflation-adjusted dollars from 2001 to 2019, with over $12.3 
billion awarded in the most recent year.18 In fact, state grant aid increased every year throughout 
this time period with the exception of a slight decrease (13% or $14 million) from 2011 to 2012. 
States’ commitments to grant aid programs have well outpaced inflation in the 2000s, yet aid 
remains a small proportion of total state support for public institutions: The $12.3 billion awarded 
in 2019 amounts to approximately 15% of the $80.8 billion of general operating support provided 
the same year.

18.	 Due to the targeted nature of state financial aid programs wherein financial aid dollars do not evenly support all students, the analyses of 
financial aid data focus on total dollars awarded rather than standardizing by FTE. Yet, even after adjusting for increased enrollment, state 
support for student grant aid has increased substantially from FY 2001 through FY 2019 (Trends in Student Aid, 2020).
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Historically, state grant aid has been less vulnerable to economic recessions than general operating 
support as states have prioritized maintaining or increasing funding for financial aid during 
economic recessions. However, eligibility requirements attached to state grant aid programs 
have changed over time and do, at times, become less generous in the size of the award or the 
number of students served. Many of the largest state financial aid programs began in the 1970s 
and were primarily need-based or at least had a need-based component, but, in recent years, 
non-need-based programs have proliferated.19 Many of these programs are described as merit-
based student grant aid programs, though more widely available promise programs have gained 
national attention more recently. In examining the trends in need- and non-need-based grant aid 
presented in Figure 5, it is clear that need-based grant aid far exceeds its counterpart throughout 
the time series presented. The proportion of need-based grant aid oscillates between 70% and 
77%, with the $9.1 billion awarded on the basis of need in 2019 representing approximately 74% 
of the share of state grant aid. From 2001 to 2019, need-based grant aid increased 69%, while 
non-need-based grant aid increased at a rate of almost 83%, albeit from a much lower base ($1.8 
vs. $5.4 billion). As expected, the growth in non-need-based grant aid primarily resulted from the 
adoption of new financial aid programs, often funded by state lotteries, while the increase in need-
based grant aid came about through the increased funding of longstanding need-based grant 
aid programs. In fact, increased investments in need-based aid in some of the most populous 
states, such as California and Texas, account for a sizable portion of the national gains reported 
(e.g., $2.3 billion). These increased investments have primarily come in the form of providing aid 
to additional students. Though NASSGAP has an imperfect measure of the number of students 
receiving financial aid dollars, we can use their data to see that the number of financial aid awards 
has increased at a rate which exceeds the average amount per award, with need-based aid driving 
much of that growth.20 

19.	 See, for instance, Table 9 of NASSGAP’s 1992-93 Annual Survey Report for a list of state financial aid programs, their characteristics, and 
the year each was initiated. For a discussion of the more recent non-need-based programs, see: Doyle, W.R. (2006). Adoption of merit-
based student grant programs: An event history analysis. Educational Evaluation and Policy Analysis, 28(3), 259-285.

20.	 It’s also important to point out that while the dichotomy of need-based and non-need-based grant aid helps examine trends in state 
grant aid, there are more nuances than that dichotomy allows. For instance, many financial aid programs award aid on the basis of need 
and merit. These hybrid, need-only, and merit-only programs represent 36%, 45%, and 19% of all undergraduate financial aid in the most 
recent data available from NASSGAP’s 2017-18 annual report. Often, a program with any need-based component is classified as need-
based in the NASSGAP data. 

cue.usc.edu/tools/the-equity-scorecard
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FIGURE 5
STATE GRANT AID FOR NEED- AND NON-NEED PROGRAMS (CONSTANT $), U.S., 2001-2019 
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1.	 State grant aid includes all scholarship and grant aid awarded to undergraduate and graduate students, including the small portion  
of aid allocated to non-public institutions.

2.	 Constant dollars adjusted by the Higher Education Cost Adjustment (HECA).

SOURCE:	National Association of State Student Grant and Aid Programs. 2001 through 2018 data pulled from NASSGAP’s Annual 		
	 Survey data query tool. 2019 pulled from Table 3 History: 2009-2019. 

STATE TRENDS IN STATE GRANT AID 

States vary considerably in how they approach grant or scholarship aid. Some invest general fund 
dollars into large, need-based programs, while others invest lottery funds into non-need-based 
programs, and others still do not invest in their programs. For example, Georgia, Florida, and 
Tennessee invest heavily in state financial aid primarily through non-need-based aid, and those 
three states make up more than half of the nation’s non-need-based total ($1.7 billion) in 2019. 
California, Texas, and New York, on the other hand, comprise more than 45% ($4.1 billion) of the 
$9.1 billion awarded based primarily on need in 2019. 

Though the national trends in state grant aid suggest unmitigated growth, 12 states experienced 
decreases in their inflation-adjusted total grant aid from 2001 to 2019.21 As shown in Figure 6, many 
of those states were concentrated in the Northeast and Midwest, including Illinois, Massachusetts, 
and Ohio, which have generous financial aid programs but experienced sharp declines. Other states, 
like New York and Pennsylvania, saw large absolute decreases but had large enough programs that 
they still operated two of the largest need-based aid programs in 2019. These reductions in grant 
aid often occur because of reduced investment in need-based grant aid, as these programs are 
often oversubscribed. For instance, in Illinois, they cut their primary need-based aid program due to 
statewide budget shortfalls (Center for Tax and Budget Accountability, 2017). 

21.	 See Appendix A, Table 2 for a more complete picture of the trends in grant aid by state.

https://www.nassgapsurvey.com
https://www.nassgapsurvey.com/table3_history_2004-2019.xlsx
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On the other hand, 21 states more than doubled the amount of dollars awarded in the form of 
grants between 2001 and 2019. Some states, like Oregon and West Virginia, had modestly sized 
programs in 2001 but increased more than threefold by 2019. Other states, like North Dakota, 
Delaware, and Idaho, experienced some of the largest proportional gains but expended so few 
dollars in 2001 that they are still in the bottom quintile of dollars awarded in 2019. And some states, 
like Tennessee, Texas, California, and Virginia, saw some of the largest absolute and proportional 
gains in grant aid dollars awarded.

FIGURE 6
CHANGES IN TOTAL STATE GRANT AID (CONSTANT $), U.S., 2001-2019
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NOTES: 

1.	 State grant aid includes all scholarship and grant aid awarded to undergraduate and graduate students, including the small portion  
of aid allocated to non-public institutions.

2.	 Values presented represent the % change from 2001 to 2019.

3.	 States without a percentage listed are those that did not have a program in 2001 (e.g., Wyoming, North Dakota). 

4.	 Constant dollars adjusted by the Higher Education Cost Adjustment (HECA).

SOURCE:	National Association of State Student Grant and Aid Programs. 2001 through 2018 data pulled from NASSGAP’s Annual 		
	 Survey data query tool. 2019 pulled from Table 3 History: 2009-2019.

 

SECTOR-LEVEL TRENDS IN STATE FINANCIAL AID

As with general operating appropriations, there are sizable differences in the allocation of 
state financial aid across sectors. Figure 7 22 shows that in inflation-adjusted dollars, four-year 
institutions received almost twice as much grant aid in the first year of our panel (2001) than two-
year institutions received in the last year of the panel (2017). It should be noted that the largest 

22.	 To be consistent with the other parts of this report, IPEDS Finance Survey data were used for the sector-level comparisons. 
Unfortunately, the IPEDS data and NASSGAP data do not perfectly align, as there is approximately $1 billion in state grant aid 
unaccounted for between the two data sources in 2017. That said, the trends in state grant aid dollars are similar across both sources  
and are the focus of this section. It is likely that the discrepant dollars are proportionally distributed across the two- and four-year 
sectors, but even if they are not and, instead, fall entirely within the two-year realm, the inferences drawn from the data remain  
relatively unchanged. 

https://www.nassgapsurvey.com
https://www.nassgapsurvey.com/table3_history_2004-2019.xlsx
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grant aid program in the country (not included in Figure 7), the federal Pell Grant, is awarded 
disproportionately to students enrolled in the two-year sector, which may at least partially explain 
why state policy has allowed such a chasm to exist and grow between the two sectors. On the 
other hand, many non-need-based aid programs have merit components that are more likely 
to flow to students in the four-year sector and a non-negligible number of state financial aid 
programs provide larger grants to students who choose to enroll in a four-year institution. It is also 
important to point out that financial aid programs often have a minimum credit hour requirement 
or even a prorated award for those students enrolling part time, which would also favor students 
enrolling in the four-year sector.

Though a sizable gap between the sectors exists, it is important to point out the growth found in 
the national trends, reflected in Figure 7. Across both sectors, students are receiving considerably 
more state grant aid in 2017 than in 2001, even after accounting for inflation. Moreover, while 
the total dollars awarded track with the increases in FTE enrollment within the four-year sector, 
it seems that the two-year sector received substantially more state grant aid dollars even after its 
enrollment declined following the Great Recession. 

FIGURE 7
STATE GRANT AID AND FTE ENROLLMENT AT TWO- AND FOUR-YEAR INSTITUTIONS 
(CONSTANT $), U.S., 2001-2017
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NOTES:  

1.	 Institution type is based on Carnegie classification. Baccalaureate and above are considered four-year institutions, mixed institutions are 
classified according to their previous designation, and institutions outside of the U.S. or those with a special classification are excluded. 

2.	 Estimated 2001 and 2002 12-month FTE using available fall FTE data and 12-month as a proportion of fall FTE for the earliest available year(s).

3.	 Constant 2017 dollars adjusted by the Higher Education Cost Adjustment (HECA).

SOURCES:  IPEDS Finance Survey 2001-2017, IPEDS Directory 2001-2017, Carnegie Classifications 2000-2015.
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COMPARISON OF TRENDS IN STATE GENERAL OPERATING AND GRANT AID
In this section, we examine differences in the trends of general operating appropriations and state 
financial aid awards to students attending public institutions. To make comparisons possible, we 
look at each metric on a per-FTE basis.23 It is important to note that for financial aid, a change 
in funding per-FTE is substantially different than a change in total funding or even funding per 
awardee. Increasing allocations could be due to an increase in the proportion of all students 
receiving awards and/or an increase in award size. 

Figure 8 shows a modified version of Figure 2 from the general operating trends section. Here, we 
have added the cumulative percentage change in state financial aid to public institutions following 
the last two economic recessions. Unlike general operating appropriations, state aid per FTE 
increased steadily during and immediately following each recession. Increases in state aid per FTE 
could be due to the introduction of new financial aid programs in states, the expansion of existing 
programs to cover more students, or increases in the average student award. As a result, state 
financial aid increased from 4.4% to 9.9% of all education appropriations between 2001 and 2019. 

FIGURE 8
CHANGE IN STATE GENERAL OPERATING AND GRANT AID PER FTE FOLLOWING ECONOMIC 
RECESSIONS (CONSTANT $), U.S., 1980-2019
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1.	 Cumulative percentage change calculated since the start of each recession (1980, 1990, 2001, and 2008).

2.	 Education appropriations include general operating support and state financial aid to students attending public institutions. General 
operating is the portion of state and local support appropriated directly to public institutions for the purposes of general operations. 
Both measures include Federal American Reinvestment and Recovery Act (ARRA) revenue provided during the Great Recession to 
stabilize state and local sources of revenue for higher education.

3.	 State public financial aid is the proportion of total state-funded financial aid awarded to students attending public institutions, 
excluding loans.

4.	 Full-time equivalent (FTE) enrollment converts student credit hours to full-time, academic year students, but excludes medical students.

5.	 Constant dollars adjusted by the Higher Education Cost Adjustment (HECA).

SOURCE:	State Higher Education Executive Officers Association, State Higher Education Finance Data (https://shef.sheeo.org) 

State-level trends support the national picture: In over half of all states, general operating 
appropriations have decreased while state financial aid allocations have increased since 2001 (on a 
per-FTE basis after adjusting for inflation). However, in 11 states, state funding has declined across 
the board, and in another five, both general operating and financial aid allocations have increased 
over time (Figure 9). Only two states show an increase in general operating appropriations and a 
decrease in financial aid: Illinois and New Mexico.24 

23.	 Trends and comparisons in this section use SHEF (not NASSGAP) data on financial aid to students attending public institutions. 

24.	 The general operating increase in Illinois is due to the state’s efforts to address its historically underfunded pension system. While 
funding has increased, the bulk of that increase has been used for past payments. For more information, see https://shef.sheeo.org/ 
wp-content/uploads/2020/04/SHEEO_SHEF_FY18_IB_Illinois.pdf. 

https://shef.sheeo.org
https://shef.sheeo.org/wp-content/uploads/2020/04/SHEEO_SHEF_FY18_IB_Illinois.pdf
https://shef.sheeo.org/wp-content/uploads/2020/04/SHEEO_SHEF_FY18_IB_Illinois.pdf
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FIGURE 9
CHANGE IN STATE GENERAL OPERATING AND GRANT ALLOCATIONS, FY 2001-2019, BY STATE
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1.	 General operating is the portion of state and local support appropriated directly to public institutions for the purposes  
of general operations. 

2.	 State public financial aid is the proportion of total state-funded financial aid awarded to students attending public institutions, 
excluding loans.

3.	 Full-time equivalent (FTE) enrollment converts student credit hours to full-time, academic year students, but excludes medical students.

4.	 Constant dollars adjusted by the Higher Education Cost Adjustment (HECA).

SOURCE:	State Higher Education Executive Officers Association, State Higher Education Finance Data (https://shef.sheeo.org)

Despite these opposing trends, in 2019, the vast majority of state support was still allocated 
directly to public institutions through general operating appropriations. State financial aid 
remains a more targeted and smaller investment from states. When compared to the national 
average (which is heavily influenced by larger and more well-funded states like California and 
New York), in 2019, it was most common for states to have relatively low general operating 
appropriations and low financial aid allocations (Figure 10). Ten states had low general operating 
and high aid, and another nine had high operating and low aid. 

https://shef.sheeo.org
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FIGURE 10
COMPARISON TO U.S. AVERAGE IN STATE GENERAL OPERATING AND GRANT AID 
ALLOCATIONS, FY 2019, BY STATE
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medical students.
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5.	 Adjusted to account for interstate differences using the Cost of Living Index (COLI) and Enrollment Mix Index (EMI).

SOURCE:	State Higher Education Executive Officers Association, State Higher Education Finance Data (https://shef.sheeo.org) 

 
 
It is important to note that state funding is not the only source of revenue for public institutions. 
Institutions also receive substantial funding through tuition and fee revenues (Figure 11). Since 
2001, per-student tuition revenue from in-state and out-of-state students has increased enough 
to more than offset declines in state funding. As a result, the average U.S. institution has more 
total revenue in 2019 than in 2001 before funding started to decline. However, total revenue 
varies widely by institution type, and many of the gains in total revenue have occurred at four-year 
research universities, which have a greater ability to attract students, in particular, out-of-state 
students, and increase tuition rates (Hillman, 2020; Jaquette & Curs, 2015). 

https://shef.sheeo.org
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FIGURE 11
BREAKDOWN OF TOTAL PUBLIC HIGHER EDUCATION REVENUES, U.S., FY 2001-2019
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sum of state general operating, state financial aid, local appropriations, and net tuition revenue. Net tuition revenue excludes medical 
tuition but includes federal financial aid and student loans.

2.	 Constant dollars adjusted by the Higher Education Cost Adjustment (HECA). 

SOURCE:	State Higher Education Executive Officers Association, State Higher Education Finance Data (https://shef.sheeo.org)

In the next sections, we outline our research methodology and then provide a detailed review 
of the known impacts of general operating appropriations and state financial aid on student 
outcomes. Understanding what researchers have discovered about the impact of these funding 
strategies can help states and policymakers determine how best to allocate scarce resources.

https://shef.sheeo.org
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PRIOR LITERATURE ON THE EFFECTS OF 
STATE APPROPRIATIONS

In this section, we describe the most rigorous existing research on the effects of state appropriations. 
First, we outline the methodology used to find and select prior research. We begin our review 
with the impacts of state appropriations on institutions from changes in tuition, institutional 
expenditures, and research activity. Next, we turn to a longer discussion of the impacts of state 
appropriations on student outcomes. We examine impacts on student enrollment, credential 
outcomes, and additional financial outcomes. We also discuss differences across institutional 
sectors in existing inequities in the allocation of state appropriations.

RESEARCH REVIEW METHODS 

Studies were collected and reviewed over two phases. We conducted an initial search on the topic 
several years ago, which resulted in 40 studies. We reviewed these studies using our inclusion 
criteria, described below, resulting in six studies that met our inclusion criteria. Our second phase 
occurred during February and March 2020. During this second phase, we limited our search to 
studies that were published in 2010 or later. We first reviewed the references of the eight articles 
from the first phase as well as studies that have cited these articles. Next, we conducted a targeted 
author search of the authors of the first eight studies, which consisted of reviewing their published 
work as available on their Google Scholar, ResearchGate pages, and publicly available CVs. Lastly, 
we conducted searches in the ERIC, JSTOR, and Web of Science electronic databases and 
reviewed all titles and the abstracts of relevant titles. We conducted a search in Google Scholar 
and reviewed titles and abstracts until we felt confident we had reached the end of relevant articles 
(15+ pages). These search strategies resulted in an additional 41 studies that we reviewed in detail, 
of which seven met our inclusion criteria. 

We systematically reviewed the 81 studies that resulted from our two phases of literature 
searching with a set of inclusion criteria. Since we are focused on the relationship between state 
appropriations and student outcomes, we focused on studies that included as their independent 
variable a change in state appropriations (at the state or institution level). Our inclusion criteria also 
required studies to meet certain methodological rigor. Studies were required to have used one of 
the following eligible designs: randomized control trial, regression discontinuity, difference-in-
differences, instrumental variables estimation, fixed or random effects, or decomposition analysis. 
We delimited the studies in this way in order to get closer to the true causal estimate of how state 
appropriations affect a series of outcomes. Ideally, we would employ the same inclusion criteria as 
the Department of Education’s What Works Clearinghouse25 and include only those studies using 
an experimental or quasi-experimental design, similar to our approach in the subsequent grant 
aid literature review. However, due to the nascent nature of the state appropriations literature, 
and the challenges of designing an experimental or quasi-experimental setup that isolates the 
effect of state appropriations, we found no randomized control trial or regression discontinuity 
studies and only one generalized difference-in-differences study. This prompted us to expand 
the criteria for the state appropriations literature review. For context, these criteria resulted in 81 

25.	 See https://ies.ed.gov/ncee/wwc/StudyReviewGuide for details on the Department of Education’s What Works Clearinghouse Study 
Review Guides. 

https://ies.ed.gov/ncee/wwc/StudyReviewGuide
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state appropriations studies for review, compared to the 91 grant aid studies collected (in the 
subsequent section) using a much more constrained set of criteria (i.e., experimental and quasi-
experimental). See Figure 12 for a flowchart of the review criteria used for the state appropriations 
literature review, including examples of the types of studies that were excluded from review.

FIGURE 12
FLOWCHART OF REVIEW CRITERIA FOR STATE APPROPRIATIONS LITERATURE REVIEW 
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SOURCE:	State Higher Education Executive Officers Association

It is important to note that some of the studies described in this section did not isolate general 
operating appropriations from total state appropriations. In particular, studies using Grapevine 
data on state support after 2010 likely included state financial aid allocations in their analyses.26 
However, state financial aid has historically made up a small portion of total appropriations (less 
than 10%). 

26.	 Illinois State University College of Education. (2020). About the Grapevine data: Method. https://education.illinoisstate.edu/grapevine/
about/method.php

https://education.illinoisstate.edu/grapevine/about/method.php
https://education.illinoisstate.edu/grapevine/about/method.php
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EFFECTS OF STATE APPROPRIATIONS ON INSTITUTIONS 

There are two main ways that public institutions respond to declining state appropriations—by 
raising tuition revenues or by decreasing institutional expenditures. Here we review the recent 
literature related to both mechanisms and include a summary of several studies that examined the 
relationship between state appropriations and university research activity.

CHANGES IN TUITION 

Extant research provides evidence that state appropriations are inversely related to tuition prices at 
four-year institutions. Goodman and Volz (2020) use Delta Cost Project data from academic years 
2000 to 2010 and a generalized difference-in-differences model to examine the state-level impact 
of declining state appropriations on in-state tuition. They find that at public four-year institutions, a 
10% reduction in state funding leads to a 1.1% increase in enrollment-weighted tuition and a 0.7% 
increase in sticker price. The impact is slightly higher at state flagship institutions, where the result 
of a 10% state funding cut is a 1.3% increase in sticker price. 

Using a panel data model with institution and year fixed effects applied to Delta Cost Project data 
from 1987-2012, Zhao (2018a) adds additional nuance to these findings by estimating the impact 
of funding cuts on both in- and out-of-state tuition separately by institution type (i.e., doctoral, 
master’s, bachelor’s). He uses a number of alternative outcome measures to test the robustness 
of his results, including sticker price, average tuition, and net tuition and fees per FTE student, 
and finds across all of his definitions that a decline in state appropriations is accompanied by an 
increase in tuition and fees. He finds that public doctoral institutions respond to decreases in 
state appropriations by increasing tuition for both in-state and out-of-state students, but tuition 
increases at a higher rate for out-of-state students. Doctoral institutions do not raise tuition 
enough to fully make up for the funding lost in the state appropriation cuts, but they raise tuition at 
a higher rate compared to other institution types, and flagship institutions increase tuition and fees 
the most. In terms of changes in average tuition for full-time undergraduate students, at doctoral 
institutions, a $1 decline in state appropriations per FTE leads to a $0.16 increase in average tuition 
and fees for in-state students and a $0.32 increase for out-of-state students.27 Master’s institutions 
respond to state funding cuts by increasing in-state tuition, responding to a $1 decrease in state 
appropriations per FTE by increasing average in-state tuition by $0.11. There is some evidence 
(limited due to small sample size) that bachelor’s institutions respond by increasing out-of-state 
tuition; at these institutions, a $1 decrease in state appropriations leads to an increase in average 
out-of-state tuition of $0.44. 

Webber (2017) uses an instrumental variables fixed-effects identification strategy to estimate how 
much of a cut in state appropriations per FTE is passed through to students attending public 
four-year institutions via higher tuition and fees. Using data from 1987-2014, Webber uses the 
total appropriations at the state level to instrument for appropriations at a specific institution in a 
given year, an approach that accounts for endogenous state budget decisions while also taking 
into account institution-specific factors.28 His model includes institution and year fixed effects and 

27.	 At flagship institutions, these numbers were slightly larger, with a $1 cut in state appropriations per FTE resulting in an $0.18 increase  
in average tuition and fees for in-state students and a $0.33 increase for out-of-state students.

28.	 Recent work on the public funding of higher education (Bound et al., 2019; Chakrabarti et al., 2020; Deming & Walters, 2018; Webber, 
2017) has made use of this shift-share instrumental variables approach first proposed by Bartik (1991). As Chakrabarti et al. (2020) point 
out: “this instrument leverages the fact that state-wide changes in appropriations for higher education will have different effects on 
postsecondary institutions based on their underlying reliance on state funds” (p. 13). All of the aforementioned studies include detailed 
descriptions of the Bartik instrument within the context of higher education. For a more detailed description of its historical use, 
assumptions, and limitations, see Goldsmith-Pinkham et al. (2019).
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controls for the existence of state laws that cap tuition increases or implement tuition freezes. 
Since institutions frequently engage in tuition discounting that leads to a unique price paid by 
each student, Webber uses average tuition and fees, rather than sticker price, as the dependent 
variable in his model. Webber finds that over the time period covered, the pass-through rate is 
25.7%, meaning that a $1,000 reduction in per FTE student state appropriations would result in 
the average student paying an additional $257 in tuition and fees.29 Notably, Webber finds that the 
proportion of state funding cuts borne by students has increased over time. The pass-through 
rate has increased from 10.3% pre-2000 to 31.8% post-2000 and 41.2% in the time since the start 
of the Great Recession in 2008. Webber suggests that this increase “signals that the low-hanging 
fruit of spending reduction is considerably diminished (if not exhausted entirely)” (p. 3) and that 
institutions increasingly rely on tuition dollars to replace lost state dollars to avoid having to make 
spending cuts to their core functions. 

There are multiple potential mechanisms through which increases in tuition are passed along to 
students. The increased tuition could be distributed evenly across all students; wealthier students 
may absorb a higher proportion of the tuition increases if the increases are accompanied by 
additional tuition discounting for lower-income students; or the institution could shift the makeup 
of the student population by enrolling more out-of-state and international students who face 
higher tuition rates (Webber, 2017). Although there is limited exploration of these mechanisms in 
the studies reviewed, there is some evidence that doctoral institutions increase tuition for out-
of-state students at a higher rate than for in-state students (Zhao, 2018a) and that public four-
year institutions, particularly doctoral institutions, respond to declining state appropriations by 
increasing enrollment of out-of-state students (Jaquette and Curs, 2015). 

The evidence is mixed on whether changes in state appropriations impact community college 
tuition. While Zhao (2018a) finds no effect of state funding cuts on community college tuition 
for any of his measures (sticker price, average tuition, or net tuition and fees), Goodman and 
Volz (2020) find that a 10% cut in state funding causes a 2.2% increase in enrollment-weighted 
community college tuition. This difference in findings may be driven by the different time horizons 
of the two studies; Zhao (2018a) examines changes from 1987 to 2012 while Goodman and Volz 
(2020) focus on 2000 to 2010. If the increase in tuition pass-through rate pre-and post-2000 
observed in the four-year sector (Webber, 2017) also occurred at the community college level, 
then the significant effects found by Goodman and Volz may be reflective of their analysis focusing 
on more recent years. Another notable difference between the two studies is the methodology 
employed. Goodman and Volz’s (2020) generalized difference-in-differences study relies on 
state-level aggregate data and represents state-level changes in community college tuition prices, 
whereas Zhao’s (2018a) panel data model uses institution-level data and institution-fixed effects, 
meaning the overall effect on tuition is calculated from institution-specific estimates. 

29.	 The pass-through rate varies among institution types, with the highest pass-through rate occurring at doctoral institutions (26.6%) 
followed by master’s institutions (26.2%) and the lowest at bachelor’s institutions (18.3%). Presumably, this means that the inverse pattern 
is occurring by institution type in terms of spending cuts.
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CHANGES IN INSTITUTIONAL EXPENDITURES 

Institutions that are unable to raise tuition and fee revenue to the extent necessary to offset state 
funding declines respond to cuts by decreasing expenditures.30 Looking at the public sector as 
a whole, Goodman and Volz (2020) find that cuts in state appropriations result in decreased 
spending on student services and academic support, but do not impact spending on instruction. 
They find that a 10% decrease in appropriations at public institutions leads to a 1.4% decrease in 
per-FTE academic support spending and a 1.5% decrease in per-FTE student services spending. 
Deming and Walters (2018) find that when institutions respond to changes in state appropriations 
by adjusting their spending, they make changes across all three spending categories. Across all 
public institutions, a 10% increase in state appropriations increases instructional spending by 9.7%, 
academic support spending by 17.2%, and student services spending by 10.4%. The extent to 
which institutions rely on making spending cuts, as well as the types of cuts made, varies between 
institution types, with community colleges experiencing the largest impacts across almost all 
expenditure areas compared to public four-year institutions (Zhao, 2018a). 

Zhao (2018a) finds that across institution types, declines in state appropriations negatively affect 
almost all expenditure categories, with the largest impact on education and related expenditures, 
which refers to spending on direct educational costs including instruction, academic support, and 
student services. The effect of a $1 decline in state appropriations ranges from a $0.49 average 
decrease in education and related expenditures at public doctoral institutions up to a $1.02 
decrease at associate’s institutions.31 Doctoral and master’s institutions both experience a decline 
in public service expenditures, with a $1 decrease in state appropriations associated with a .07 and 
.04 decrease in public service expenditures, respectively. Doctoral institutions also experience a 
significant hit to their research expenditures, reducing their spending in this area by $0.10 for every 
$1 decrease in state appropriations. 	

In her dissertation, Frye (2015) finds complementary evidence that institutions respond to declining 
state funding by making changes to the composition of their academic workforce. Using a two-
way fixed effects regression model applied to IPEDS data from 1994-2013, she finds that as states 
have cut funding for higher education, public institutions have decreased the number of tenure 
track faculty employed and increased their employment of contingent faculty. Goodman and Volz 
(2020) find no significant changes in the number of full- or part-time faculty at public institutions 
resulting from cuts in state appropriations, but they find an inverse relationship between state 
funding shocks and the proportion of public institution faculty employed part time. They report 
that a 10% decrease in state appropriations is associated with a .23 percentage point increase in 
the fraction of part-time, public school faculty. 

30.	 When state appropriations decline, institutions respond to the loss in total revenue by increasing alternative revenue sources (such 
as tuition revenue) or by decreasing total expenditures. Reductions in state support may lead to reductions in institutional spending, 
which impacts student outcomes. Total revenue is not held constant in such studies. We focus our paper specifically on the unique  
and independent role that state appropriations play in advancing important outcomes because determining state appropriations is one 
of the primary finance tools held by state higher education governing, policy, and coordinating boards. 

31.	 One way this cut manifests is in the instructional faculty to student ratio, and a state appropriation per FTE student decrease of one 
standard deviation leads to a decrease in instructional faculty per 100 FTE students of 0.70 for associate’s institutions, 0.36 for master’s 
institutions and 0.42 for doctoral institutions. One standard deviation of state appropriations is $2,962 for associate’s institutions, $2,881 
for master’s institutions, and $5,338 for doctoral institutions. These numbers vary slightly from the standard deviations reported below 
for the degree completion outcomes because a larger set of institutions was used in the degree completion calculations.
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CHANGES IN RESEARCH ACTIVITY 

Although less tied to student outcomes, declines in state funding may also impact research 
activity at public research universities. Zhao (2018b), Husted and Kenny (2018), and Bound et al. 
(2019) provide additional evidence that cuts in state appropriations lead to declines in research 
productivity at public research universities. Using data from the Delta Cost Project and the 
U.S. Patent and Trademark Office and both a panel data fixed effects model and two different 
instrumental variables models, Zhao (2018b) operationalizes research output as the number of 
patent applications filed by an institution in a given year that are eventually approved by the U.S. 
Patent and Trademark Office. He finds that one additional approved patent application results 
from an additional $13 million to $42 million in state appropriations (results vary based on model 
used). Husted and Kenny (2018) limit their analysis to the 152 public institutions that have steady 
research output in economics, measured as those institutions that had faculty publish in a top-50 
economics journal throughout the analysis period. Using an instrumental variables method and 
data from IPEDS and the National Institutes of Health (NIH), they measure four different research 
outputs: number and value of NIH grants awarded to the university, number of publications by 
economists in the university, and whether the university was in the top 120 universities obtaining 
federal revenues. Using an instrumental variable approach that acknowledges the possibility that 
state appropriations to individual universities and research outputs may be determined jointly and 
that isolates the impact of appropriations, the authors find a positive relationship between state 
appropriations and research productivity. An increase in state appropriations of one standard 
deviation ($3,827) increases the probability of being in the top 120 universities getting money 
from the federal government by 69 percentage points, a 145-page increase in the number of 
pages published in a top-50 economics journal, a $19.8 million increase in the value of NIH grants 
awarded, and an increase of 62 in the number of NIH grants received. Bound et al. (2019) find no 
statistically significant effect of changes in state appropriations on number of patents granted for 
their full sample of public research universities, but do find an effect for public research universities 
that are members of the American Association of Universities (AAU), generally considered the 
most research-intensive institutions. A 10% cut in state appropriations at AAU public universities 
reduces the number of patents awarded by 8.4%. 

The studies reviewed in this section discuss the two main mechanisms, changes in tuition 
revenues and institutional spending, through which changes in state appropriations may affect 
student enrollment and completion outcomes. Changes in tuition revenues may manifest as 
changes in the price that students must pay to attend college or as a shift in institutional priorities 
toward enrolling more high-paying students (e.g., out-of-state students, higher-income students). 
The studies discussed in the next section explore the relationship between changes in state 
appropriations and student outcomes, with some of the studies further examining the role that 
these mechanisms play in this relationship. 

EFFECTS OF STATE APPROPRIATIONS ON STUDENT OUTCOMES

IMPACTS ON ENROLLMENTS 

Trostel (2012) uses over twenty years of SHEF and IPEDS data (1985-2006) to examine the impact 
of changes in state and local appropriations per recent high school graduate on FTE enrollment 
in public postsecondary institutions. He uses a two-stage, instrumental variables approach with 
fixed effects, which accounts for the potentially endogenous relationship between predicted 
college enrollment and state appropriations. Using state- and local-government tax revenues 
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as an instrument, he finds a positive relationship between state appropriations and in-state 
enrollment. A $1,000 increase in state funding per recent high school graduate is associated with 
a 5.5 percentage point increase in public postsecondary enrollment per potential college student 
(based on the number of high school graduates in the previous four years). 

Goodman and Volz (2020) examine how changes over time in state and local appropriations and 
state and local grants and contracts have affected overall enrollment at the state level as well 
as within individual sectors (i.e., public, for-profit, private nonprofit). Cuts to state appropriations 
do not change overall postsecondary enrollment across all three sectors; instead, they lead to 
students enrolling in the for-profit sector when they would have likely enrolled in a public college. 
A 10% drop in appropriations (the approximate decline during the study’s time frame), leads to a 3% 
decrease in enrollments at public colleges, a 2% increase in for-profit enrollments, and no change 
in enrollments at private nonprofits. Evidence from other studies suggest less favorable labor 
market outcomes for students who graduate from for-profit institutions compared to community 
colleges, such as lower earnings (Cellini & Chaudhary, 2014) and being viewed less favorably by 
employers (Deming et al., 2016), making this shift in enrollments from the nonprofit to the for-
profit sector a concerning trend. 

Unlike the previous two studies, in which the authors examine changes in state appropriations 
at the state level, Deming and Walters (2018) study the relationship between state funding and 
enrollments at the institutional level. The authors use SHEEO Grapevine data on state appropriations 
and IPEDS enrollment data, both from 1990-2013, to create a budget shock measure that interacts 
each institution’s historical reliance on state appropriations (based on 1990 levels) with their yearly 
state appropriations per college-aged individuals in the state (age 19-23). Using an instrumental 
variables approach with this budget shock instrument accounts for the fact that a certain percentage 
cut in higher education appropriations at the state level will have differential impacts on individual 
institutions since institutions vary in their reliance on state funding. Deming and Walters (2018) find 
that a budget increase has a positive impact on enrollments in the current and subsequent years. 
The authors use data on institutional expenditures and tuition caps and freezes to explore whether 
the effect of state appropriations on enrollments is driven by changes in spending or tuition and 
find evidence of the former. A 10% increase in total institutional spending in a given year leads to a 
3.3% increase in current year total fall enrollment and an 8%-8.5% increase in total fall enrollment 
in each of the subsequent three years.32 

Using instrumental variables estimation with institution and year fixed effects on IPEDS data, 
Bound et al. (2019) provide additional evidence that cuts in state appropriations lead to a decrease 
in in-state undergraduate enrollment at public four-year institutions. The authors instrument for 
institutional appropriations using overall state appropriations and estimate separately the effects 
for research and non-research public universities. They find that a 10% drop in appropriations 
at research universities leads to a 1.7% decrease in overall in-state undergraduate enrollment, 
and a 10% drop in appropriations at non-research universities reduces in-state undergraduate 
enrollment by 1.5%. There were no statistically significant effects on first-year enrollment at either 
institution type, though they were similar in magnitude and direction. 

32.	 These findings are driven by two-year institutions, where a 10% increase in institutional spending leads to a 9.5%-10% increase in total fall 
enrollment in each of the subsequent three years (although no change in current year fall enrollment). A 10% increase in total institutional 
spending at four-year institutions leads to a 2.4% increase in current year fall enrollments and a 4.7%, 6.6%, and 5.7% increase in years t+1 
through t+3, respectively.
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A key mission of public postsecondary institutions is to educate residents of the state. However, 
empirical studies have shown that declining state appropriations can lead public institutions to 
stray from this part of their mission and seek out student populations who contribute high levels of 
tuition revenue that can replace some of this lost funding. Using IPEDS data and a two-way fixed 
effects panel model, which compares changes within institutions over time while accounting 
for time-varying trends that affect all institutions (e.g., the Recession), Jaquette and Curs (2015) 
explore the relationship between state appropriations and nonresident freshman enrollment at all 
U.S. public baccalaureate granting institutions between the 2003 and 2013 academic years. The 
authors find that as state appropriations increase, nonresident freshmen enrollment decreases, 
with this relationship strongest at research universities. The authors find no relationship between 
state appropriations and changes in resident enrollment. However, other research by the authors 
(Jaquette et al., 2016) finds that growth in the share of nonresident students at public research 
universities is associated with a decreasing share of low-income and underrepresented minority 
students, with this relationship strongest at the most prestigious universities. These results provide 
evidence that state disinvestment in public higher education may induce institutions to shift their 
focus away from serving underrepresented students toward students with the ability to pay the 
most tuition. 

Although Jaquette and Curs (2015) find that research universities are the most likely public 
universities to adopt an out-of-state student enrollment strategy to replace lost funds from 
decreasing state appropriations, other types of public universities may be adopting different 
strategies. Jaquette (2019) explores one such strategy: the increasing enrollment of master’s 
students, who typically pay out of pocket for their tuition (unlike doctoral students) and face 
higher tuition than in undergraduate programs. Jaquette (2019) focuses on public master’s 
universities, those that award master’s degrees but few doctorates, and explores the relationship 
between state appropriations and growth in master’s student enrollment. Using fixed effects panel 
models on data spanning the 1993 to 2015 academic years, Jaquette finds a positive relationship 
between state appropriations and master’s student enrollment, largely driven by a strong positive 
relationship in the 1990s that dropped off in the 2000s. Unlike the negative relationship between 
state appropriations and out-of-state student enrollment, increases in state appropriations were 
associated with growth in graduate enrollment. 

IMPACTS ON GRADUATION RATES AND COMPLETIONS

The research overwhelmingly finds evidence that cutting state appropriations leads to detrimental 
credential outcomes, both in graduation rates and the quantity of credentials awarded. The vast 
majority of studies reviewed in this section use institution-level data from IPEDS and state-level 
data from SHEEO to estimate the relationship between state appropriations and either graduation 
rates or degree completions. Graduation rates represent the proportion of full-time students in 
a given entering cohort who complete their credential in a certain time frame (typically 100% or 
150% time). The graduation rate measure found in IPEDS excludes students who began part time 
or transferred into an institution. Further, it considers students who transfer institutions prior to 
completing their credential to be non-completers, regardless of whether these students go on to 
earn a credential at a different institution than where they began. The other predominant metric 
used in this section, completions, measures the total number of students or total number of 
credentials earned in a given time period. Although this measure is inclusive of credentials earned 
by all students at a given institution (e.g., part-time and transfer students), it is not informative 
about the proportion of students who finished their credential. Although neither measure 
provides a perfect estimate of the effect that changes in state appropriations have on students 
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successfully completing their degree, the clear takeaway from the extant literature is that cutting 
state appropriations leads to unfavorable degree outcomes (possibly due to declining institutional 
spending, discussed above). 

GRADUATION RATES 

Zhang (2009) examines the effects of changes in state funding on six-year (150% time) graduation 
rates at public four-year institutions, also focusing on a pre-Recession time period (1992-1999). 
Using panel data fixed effects models, which allows him to analyze changes within institutions 
over time while controlling for a number of potentially confounding variables, Zhang estimates 
the overall effects for all institutions as well as separate effects by institution type (i.e., research/
doctoral, master’s, liberal arts) and by level of funding (e.g., increase in funding, decrease in funding). 
When other factors are held constant, a 10% increase in state appropriations per FTE student at 
a four-year public institution is associated with approximately a 0.64 percentage point increase 
in graduation rates. Zhang separately estimated the effect of a 10% change in state funding on 
institutions that experienced an increase in state appropriations from the first to second half of his 
study period and those that experienced a decrease in funding. Zhang finds that increases in state 
funding have a larger impact on graduation rates than state funding cuts. A 10% increase in state 
funding per FTE is associated with a .75 percentage point increase in graduation rates, while a 10% 
decrease in state funding is associated with a .56 percentage point decrease in graduation rates.33 

COMPLETIONS

Using the budget shock instrument discussed above, Deming and Walters (2018) find that an 
increase in state appropriations to an institution has no impact on the total number of credentials 
awarded (certificates and degrees) in that year, but has a positive effect on total awards in 
subsequent years. A 10% increase in institutional spending increased credentials awarded at 
community colleges by 14.5% and BA attainment at four-year institutions by 4.5%.34 Just as with 
the effect on enrollments, the authors find that the effect of state appropriation changes on total 
awards is driven by changes in spending rather than changes in tuition.

Bound et al. (2019) provide additional evidence that cuts in state appropriations negatively impact 
degree attainment, separately estimating the effects for research and non-research public 
universities on number of bachelor’s degrees, master’s degrees, and doctorates awarded. Among 
public research universities, a 10% decrease in state appropriations per FTE leads to a 3.6% drop in 
bachelor’s degree attainment and a 7.2% decrease in Ph.D. attainment.35 There are no statistically 
significant changes in degree attainment at non-research universities as a result of changes in 
state funding. 

Zhao (2018a) provides further evidence that cuts in state appropriations are associated with a 
decrease in degree completion at public institutions and explores variation among institution types. 

33.	 Zhang examines the heterogeneity in results between institution types and finds that a 10% increase in state funding per FTE is 
associated with approximately a 1 percentage point increase in graduation rates at research/doctoral institutions. At master’s institutions, 
the estimated effect is approximately half as large. The estimated effect for state funding at liberal arts institutions is of similar magnitude 
to master’s institutions, although it is not statistically significant.

34.	 At community colleges, a 10% increase in institutional spending increased awards by 14.5% in year t+1 and 14.6% in year t+2. At four-year 
institutions, a 10% increase in institutional spending in year t caused BA attainment to increase by 4.6% in year t+2 and 4.5% in year t+3. 

35.	 This effect is strongest for STEM graduate degrees, with a 10% decrease in appropriations resulting in a 5% decrease in STEM master’s 
degrees and a 10.2% decrease in STEM Ph.D.s.
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He estimates the impacts using a panel data model with institution and year fixed effects run on data 
from 1987 to 2012. Since different types of institutions (i.e., doctoral institutions, master’s institutions, 
bachelor’s institutions, and community colleges) vary in their ability to respond to cuts in state 
funding with increased tuition and fees and/or increased enrollment of out-of-state students, Zhao 
calculates the estimation equation separately by institution type. This allows the coefficients of each 
explanatory variable to vary between institution type and enables a better understanding of how cuts 
in state appropriations differentially impact different types of institutions. At doctoral institutions, a 
one standard deviation decrease in state appropriations per FTE ($5,338) led to a 0.07 and 0.43 per 
100 FTE students reduction in doctoral and master’s degrees awarded, respectively. There is no 
statistically significant effect on undergraduate degree production, which the author notes may 
be due to doctoral institutions responding to state cuts by shifting resources away from graduate 
students to protect undergraduate education. At master’s institutions, a one standard deviation 
decrease in state appropriations per FTE student ($2,811) reduced bachelor’s degree productivity 
by 0.44 per 100 FTE students and did not statistically impact graduate degree productivity. 
Although the coefficients for the impact of a one standard deviation decrease in appropriations per 
FTE at bachelor’s institutions ($3,178) were similar to those for master’s institutions, these results 
were not statistically significant. Community colleges faced the most detrimental impact in their 
degree productivity, with a one standard deviation decrease in state appropriations per FTE student 
($2,962) resulting in a 1.68 per 100 FTE students reduction in associate degrees conferred. Doctoral 
institutions and, to a lesser degree, master’s institutions respond to lost state appropriations with a 
combination of tuition increases  and spending cuts. Community colleges are unable to increase 
their tuition, and instead, the bulk of the impact of state appropriation cuts is in the form of decreased 
education expenditures. Zhao posits that this disproportionate impact on education expenditures, 
concentrated most heavily in instructional spending, is why community college degree production 
is hit hardest by an equivalent decrease in state funding cuts per FTE. 

Using a similar approach as Deming and Walters (2018), Chakrabarti et al. (2020) estimate the effect 
of a change in state appropriations while a student is enrolled in college on degree completion 
and transfer behavior. Chakrabarti et al. use data from the New York Federal Consumer Credit 
Panel (CCP), which includes individual-level consumer credit records from a 5% random sample 
of U.S. individuals with credit. To this student-level financial data, the authors merge individual 
student-level postsecondary education records from the National Student Clearinghouse 
and institutional-level IPEDS data. The authors use a shift-share instrument approach in order 
to mitigate the introduction of bias caused by the correlation of an institution’s share of state 
appropriations and institutional quality/student characteristics. The measure interacts the historical 
share of an institution’s revenue coming from state appropriations (based on 1986) with the total 
state appropriations in the year when a student was enrolled in their second year of college. 
The authors find that for students who first enrolled at a four-year institution, experiencing a 
$1,000 per FTE increase in state appropriations while enrolled increases the likelihood of earning a 
bachelor’s degree by age 25 by 1.5 percentage points but has no effect on the likelihood of earning 
a bachelor’s degree by age 30, suggestive that increases in state appropriations help shorten time 
to degree. Among students who started at a two-year college, each $1,000 increase in state 
appropriations while enrolled increases the likelihood of transferring to a four-year institution by 
age 30 by 3.1 percentage points. Similar to the results for four-year enrollees, a $1,000 increase 
in state appropriations increases the likelihood of earning a bachelor’s degree by age 25 by 3.9 
percentage points but has no statistically significant effect on likelihood of completing a bachelor’s 
degree by age 30. In their exploration into the mechanisms at play, Chakrabarti et al. find evidence 
that four-year institutions respond to increases in state appropriations by decreasing tuition but 
do not alter their institutional spending on instruction, student services, or academic support. The 
authors find that two-year institutions respond to increases in state appropriations with price and 
quality responses, both decreasing tuition and increasing institutional spending. 
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STATEWIDE DEGREE ATTAINMENT

Trostel (2012), introduced in the enrollment section, uses SHEF and IPEDS state-level data from 
1985 through 2006 to measure the impact of changes in state support for higher education on 
degree attainment. The results of his two-stage instrumental variables model show that a $1,000 
increase in state funding per recent high school graduate is associated with a 3.2 percentage point 
increase in degree attainment, defined as the percentage of the state population aged 35-64 with 
a bachelor’s degree. He examines the relative effects of a change in state support and a change 
in tuition and finds that the effect of state and local appropriations on degree attainment is larger 
than that of a change in college price. 

EFFECTS OF STATE APPROPRIATIONS ON ADDITIONAL FINANCIAL OUTCOMES

Several studies examined the effect of changes in state appropriations on outcomes that impact 
students beyond the time they leave postsecondary education. Chakrabarti et al. (2020) studied 
the long-run financial and credit outcomes of state appropriation shocks while students are 
enrolled in college. The authors predominantly focus on outcomes for 25-30 and 30-35-year-olds 
separately, based on whether a student first enrolled at a two- or four-year institution. For certain 
outcomes, the authors separately examine outcomes for 22, 25, 30, and 35-year-olds. Chakrabarti 
et al. find that, among students who first enrolled at a four-year institution, experiencing a $1,000 
increase in state appropriations while enrolled decreased the probability of ever originating a 
student loan by approximately 2 percentage points across all age groups (although the result was 
not statistically significant for 35-year-olds) and decreased the total amount of loans borrowed, 
with results ranging from a $640 reduction by age 22 and a $5,363 reduction by age 35. Among 
four-year students, experiencing a positive state appropriation shock during college had little 
effect on other long-run financial outcomes measured, such as credit score, presence and amount 
of auto loan, presence and amount of home loan, and average adjusted gross income (AGI) of 
current neighborhood. For students who first enrolled at a two-year school, experiencing a 
$1,000 increase in state appropriations while enrolled decreased the likelihood of ever originating 
a student loan, with estimates ranging from 1.4 to 6.1 percentage points among the various age 
groups. State appropriation increases had little statistically significant effect on total amount 
borrowed, but considerably decreased the likelihood of default or delinquency. In contrast to the 
findings for four-year enrollees, experiencing an increase in state appropriations while enrolled 
had a positive effect on the long-run financial outcomes of individuals who first enrolled at a 
two-year college, with many of the effects stronger among the older cohort. For these students, 
experiencing an increase in state appropriations while enrolled led to an increased likelihood of 
having an auto loan, a lower likelihood of having delinquent car debt, an increased credit score, 
and an increased AGI by zip code of residence. 

Goodman and Volz (2020) provide some additional evidence that cuts to state appropriations lead 
to an increase in student borrowing, although their results represent changes in state-level student 
borrowing. They find that between academic years 2000-2010, a 10% cut in state appropriations 
led to a 6.9% increase in student borrowing at public and for-profit institutions. This increase was 
driven by a growth in enrollments in the for-profit sector (a sector with higher borrowing behavior) 
as well as increases in net tuition paid at public institutions. 
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For an overview of the findings presented in this section, please see Table 2. For a more detailed 
examination of each study, see Public Investment in Higher Education Research Strategies and 
Policy Implications project page.36

 
TABLE 2 
SUMMARY OF STATE APPROPRIATIONS LITERATURE REVIEW

EFFECTS OF DECREASES IN STATE APPROPRIATIONS ON INSTITUTIONS

Public institutions respond to declines in state appropriations in two main ways:  
(1) raising tuition revenues, and (2) decreasing institutional expenditures. 

CHANGES IN TUITION CHANGES IN INSTITUTIONAL EXPENDITURES	

·	 State appropriations are inversely related to tuition rates  

at public four-year institutions. 

·	 Institutions that are unable to raise tuition and fees to the extent 

needed to offset state funding cuts respond to cuts  

in state appropriations by decreasing expenditures.

·	 Institutions raise tuition revenue by increasing out-of-state  

and international enrollments. 

·	 The largest impact is on education and related expenditures 

(instruction, academic support, and student services).

·	 This strategy of raising alternative revenues is most prevalent  

at doctoral institutions (especially state flagships), followed  

by master’s and bachelor’s institutions.

·	 This response is most prevalent at two-year institutions  

and least common at doctoral institutions.

·	 The evidence is mixed on whether two-year colleges respond  

to cuts by increasing tuition.

 

EFFECTS OF DECREASES IN STATE APPROPRIATIONS ON STUDENT OUTCOMES

Through the mechanisms of changes in tuition and institutional expenditures, cuts in state  
appropriations have a negative impact on student enrollment and graduation rates/completion outcomes.

STUDENT ENROLLMENT GRADUATION RATES AND COMPLETIONS

·	 Decrease of in-state undergraduate enrollment, with these 

effects lasting several years. 

·	 A decrease in degrees and certificates awarded at two-  

and four-year institutions.

·	 Enrollment is not impacted equally across all sectors;  

students move from the public to for-profit sector.

·	 A decrease in graduation rates at four-year colleges,  

with the largest impact at research/doctoral institutions

·	 Some public four-year institutions (predominantly research 

universities) respond to state appropriations cuts by increasing 

their enrollment of out-of-state undergraduate students.  

·	 A decrease in statewide bachelor’s degree attainment.

SOURCE: State Higher Education Executive Officers Association 

HETEROGENEITY IN OUTCOMES 

The research presented here suggests that changes in state appropriations have substantial 
impacts on institutional and student outcomes at the national level. However, conducting analyses 
at the national level masks the wide variation between states in funding levels and the extent to 
which public institutions depend on state funding. The findings described here may vary across 
individual states given their different funding contexts, both with the level of state funding on a 
per-student basis and the proportion of institutional revenues that come from the state. 

36.	  https://sheeo.org/project/public-investment-in-higher-education-research-strategies-and-policy-implications

https://sheeo.org/project/public-investment-in-higher-education-research-strategies-and-policy-implications
https://sheeo.org/project/public-investment-in-higher-education-research-strategies-and-policy-implications
https://sheeo.org/project/public-investment-in-higher-education-research-strategies-and-policy-implications
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Within individual states, there is wide variation in funding trends and contexts. Likewise, several 
articles in this section provide evidence that institutional responses to cuts in state funding differ 
between institution types. Community colleges respond by adjusting institutional expenditures, 
including spending on core functions such as instruction, academic support, and student services 
(Chakrabarti et al., 2020; Zhao, 2018a). Although expenditures at public four-year institutions are 
also impacted by shifts in state funding (Deming & Walters, 2018; Zhao, 2018a), these institutions 
have far greater ability to replace lost state dollars in part through tuition increases (Webber, 2017; 
Zhao, 2018a). Public doctoral institutions respond to declines in state funding with the largest 
increases in tuition, followed by master’s institutions and, to a lesser extent, bachelor’s institutions. 
Further, as referenced before, Jaquette and Curs (2015) find that research universities are the most 
likely public universities to adopt an out-of-state student enrollment strategy to replace lost funds 
from decreasing state appropriations.

There is also heterogeneity between institution types in the impact of changes in state funding on 
student outcomes. Decreases in state appropriations are most detrimental to credential completion 
at community colleges (Deming and Walters, 2018; Zhao, 2018a). However, the literature is mixed 
on the effect among types of public four-year institutions. Zhao (2018a) finds that a decline in 
state appropriations leads to a decrease in bachelor’s degree completion at master’s institutions 
but has no statistically significant effect on undergraduate degree completion at doctoral or 
bachelor’s institutions. Meanwhile, Bound et al. (2019) find the opposite: Cuts in state funding lead 
to a decrease in bachelor’s degree completion at public research universities but have no effect 
on degree production at non-research public four-year colleges. 

The studies reviewed in this section discuss the impact of a given percentage change in state 
funding, but there are vast discrepancies between institution types in the amount of per-student 
state funding received. In the next section, we review the evidence on disparities in public funding 
across institution types. 

INEQUALITIES BUILT INTO THE CURRENT FUNDING SYSTEM 

Much of what we know about inequalities built into the current state funding system for higher 
education comes from descriptive analyses. As previously discussed, the distribution of state and 
local funding to public institutions differs by level, with four-year institutions receiving considerably 
more funding but with a stronger recovery of public funding at two-year institutions having 
occurred following the Great Recession. In most states, four-year doctoral research-extensive 
institutions receive the most funding, while four-year doctoral, master’s, and baccalaureate 
institutions receive less. While associate-granting institutions were the lowest funded in 2001, 
funding at non-research four-year institutions has declined enough over time that their current 
state and local funding levels are comparable on a per-FTE basis (Figure 13). 
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FIGURE 13
STATE AND LOCAL APPROPRIATIONS PER FTE AT PUBLIC INSTITUTIONS, BY CARNEGIE 
CLASSIFICATION (CONSTANT $), U.S., 2001-2017
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NOTES: 

1.	 State and local appropriations include funding for non-credit, medical, agriculture, and research. State-funded financial aid is not 
included. Due to the structure of IPEDS finance data, any grants or contracts allocated to public institutions for general operating  
could not be included.

2	 Institutions with special or mixed Carnegie classifications are excluded. The doctoral research classification refers only to the highest 
research activity institutions.

3.	 Estimated 2001 and 2002 12-month FTE using available fall FTE data and 12-month as a proportion of fall FTE for the earliest available year(s).

4.	 Constant 2017 dollars adjusted by the Higher Education Cost Adjustment (HECA).

SOURCES:  IPEDS Finance Survey 2001-2017, IPEDS Directory 2001-2017, Carnegie Classifications 2000, 2005, 2010, 2015.

The differences in state funding are exacerbated because four-year research institutions also have 
the greatest ability to increase alternative revenues, for example, by raising tuition rates (Ehrenberg, 
2006) and attracting more out-of-state students (Bound et al., 2019; Jaquette & Curs, 2015). 
With both higher state appropriations and higher funding from other sources, four-year research 
institutions have substantially more revenue available to spend on student instruction and are less 
likely to reduce expenditures when faced with state funding declines (Mugglestone et al., 2019). As 
discussed in the previous sections, additional spending and revenue have been shown to improve 
student outcomes on a number of measures. 

Inequalities across institution types are particularly concerning because of the demographics 
of students who attend in each sector. Students of color attending public institutions are 
overrepresented at community colleges and less-selective institutions, and these institutions tend 
to have fewer resources due to a combination of low state support and an inability to increase 
alternative revenues (Ahlman (2019). From 2006 through 2016, underrepresented students of 
color (defined as American Indian/Alaska Native, Black, Latinx, and Native Hawaiian or Other 
Pacific Islander) made up an increasing proportion of enrollment at all public institutions, but 
were disproportionately likely to attend community colleges—the public colleges with the fewest 



SHEEO	 INVESTIGATING THE IMPACTS OF STATE HIGHER EDUCATION APPROPRIATIONS AND FINANCIAL AID
49

© 2021 by the State Higher Education Executive Officers Association (SHEEO)

resources. In 2016, community colleges served over half of underrepresented public college 
students of color. Doctoral universities, which typically have the most resources, disproportionately 
educate the most advantaged (full-time, white, affluent) students (Mugglestone et al., 2019).  
These patterns suggest that institutional funding may not only be unequal, but inequitable as well, 
as states increase the existing advantages of affluent white students and provide the most resources 
to institutions that need them the least (thanks to their ability to raise alternative revenues). 

Ahlman (2019) finds that during and following the Great Recession, changes in core revenues 
increased inequities in core revenues across institution types. Although state funding per student 
increased slightly at community colleges during this time period while declining at other public 
institutions, Ahlman (2019) found that in 2016, community colleges still received $2,900 less per 
student in state funding than doctoral institutions. In addition, community colleges must remain 
affordable and therefore receive much less tuition revenue than four-year institutions, and in 2016, 
community colleges had about two-thirds of the total core revenue of public baccalaureate and 
master’s institutions and only 37% of the total core revenue at public doctoral institutions. Taken 
together, this information leads to an important conclusion: States provide differential levels of 
support to different groups of college students (Long, 2016), and these trends exacerbate existing 
inequities (Ahlman, 2019).

In addition, changes in how funding is distributed can have differential impacts across institution 
types. When Colorado adopted a voucher model for higher education funding in 2004, which 
effectively rerouted state appropriations from institutions to students, there were negative impacts 
for underrepresented students. At both two- and four-year public institutions, fewer Hispanic 
students enrolled than prior to the funding model change, fewer Black students enrolled in  
four-year public institutions, and fewer low-income students enrolled in two-year institutions 
(Hillman et al., 2014).

RECOMMENDATIONS

Research on the impacts of state appropriations is moderately well developed, but in some 
cases, conflicting results point to the need for future research. Nevertheless, the studies 
reviewed here present important evidence regarding the impacts of funding decisions made 
by states. Such findings lead to several important recommendations for state policymakers and 
higher education leaders. 

First, much of the research on state appropriations has focused on the impacts of declining 
appropriations on public institutions. Over time, institutions have increased tuition revenues and 
decreased expenditures in response to declining per-student state appropriations (Deming & 
Walters, 2018; Goodman & Volz, 2020; Webber, 2017; Zhao 2018a). Declining appropriations and 
the resulting impact on institutional expenditures lead to tangible differences in student outcomes. 

•	 Recommendation #1 for states: Decreases in state appropriations lead to 
cuts in institutional spending on services that are essential for student success 
(e.g., instruction, academic support, student services). Since public four-year 
institutions, particularly research universities, have a wider range of alternative 
revenue sources (e.g., increasing tuition, increasing enrollment of out-of-state 
students) and are less reliant on state appropriations, regional institutions and 
community colleges experience the most detrimental cuts to institutional 
expenditures as a result of declining state appropriations (Zhao, 2018a). 
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States should consider all institutional revenues and make strategic decisions 
regarding state appropriations in concert with decisions about tuition rates  
and out-of-state tuition caps. 

Next, state funding has important impacts on enrollment and completion that must be considered. 
Appropriation declines lead to increases in out-of-state enrollment and constrict access to in-state 
students, particularly at public flagship institutions (Bound et al., 2019; Jaquette & Curs, 2015), 
while funding increases are positively related to student enrollment (Deming & Walters, 2018; 
Jaquette, 2019; Trostel, 2012). Further evidence suggests that funding declines change enrollment 
patterns as students shift from public to private for-profit institutions (Goodman & Volz, 2020). 

Changes in state appropriations have also been shown to impact graduation rates, the number 
of credentials awarded, and statewide degree attainment. Declines in state appropriations lead 
to reductions in these measures (Bound et al., 2019; Zhang, 2009; Zhao, 2018a), while increases 
have a positive effect (Chakrabarti et al., 2020; Deming & Walters, 2018; Trostel, 2012; Zhang, 
2009). In order to put these findings in context, we use the point estimates from several studies 
in this section (Bound et al., 2019; Deming & Walters, 2018; Zhao, 2018a) to simulate the potential 
impacts that a $1,000 decrease would have on today’s completions. These simulations, found 
on page 61, make clear the detrimental impacts that cutting direct funding to institutions has on 
subsequent student completion outcomes. 

•	 Recommendation #2 for states: Direct state support to institutions has 
positive impacts on enrollment and completion outcomes. As states continue 
to work toward statewide attainment goals, they are unlikely to meet these 
goals without increased investment in their institutions. Although most states 
are facing increasingly tight budgets in response to the coronavirus pandemic, 
states should increase investments in their public postsecondary institutions,  
as possible. 

However, the effects of state appropriations on institutions and students differ by sector and by 
an institution’s reliance on state support (Deming & Walters, 2018; Zhao 2018a). These differences 
exacerbate existing inequalities in state appropriations because the institutions with lower per-
student appropriations are also those that struggle to increase alternative revenues in response to 
declining state support (Mugglestone et al., 2019). 

•	 Recommendation #3 for states: There is large variation between institution 
types in baseline amounts of state appropriations received, institutional 
responses to changes in state appropriations, and the effects of these changes. 
Public two-year institutions and open-access four-year institutions, which serve 
the bulk of underrepresented students, receive the lowest amount of funding 
and experience the most adverse effects of funding cuts. These institutions 
are also often the most reliant on state funding and, therefore, would be 
disproportionately impacted by across-the-board state funding cuts. States 
should take stock of whether current funding disparities between institution 
types represent inequitable funding patterns through a state funding equity 
audit and adjust funding accordingly. 
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Additional research is needed to continue informing the policymaking process surrounding state 
operating support to public institutions. We offer the following suggestions for researchers in the field:

•	 Recommendation #1 for researchers: The bulk of the literature on state 
appropriations uses aggregate data at the institution level, but the field would 
benefit from research conducted using student-level data. This will allow for 
the estimation of how effects differ by student subgroup, including how the 
effects of shifts in state appropriations differ by race/ethnicity and income level. 
Chakrabarti et al. (2020) utilize individual-level data from the New York Federal 
Consumer Credit Panel, but administrative data at the student level from state 
data systems are also a viable data source for this level of analysis.   
The literature on the impacts of changes in state higher education funding 
has become increasingly rigorous, most notably with the use of a shift-share 
instrumental variables approach utilized by several sets of authors in this 
section (Bound et al., 2019; Chakrabarti et al., 2020; Deming & Walters, 2018; 
Webber, 2017). 

•	 Recommendation #2 for researchers: The field should continue to 
move toward more causal research designs that isolate the effect of state 
appropriations. In addition, researchers should be sure to consider the  
effects of tuition on student outcomes37 and should carefully consider  
the meaning of the standardizing metrics they use (such as per-FTE,  
per-student, or per-capita). 

Embedded in much of the current literature on state appropriations is an assumption that the 
effect of a change in state appropriations is linear; however, it is likely that the given increase or 
decrease will have differential impacts on a state with low versus high funding levels. Further, 
states vary considerably in their level of state funding per student, tuition price and tuition-setting 
processes, and composition of postsecondary institutions and students, all of which contribute to 
the role that state funding plays in student success. 

•	 Recommendation #3 for researchers: Gaining a more nuanced understanding 
of the effects of changes in state appropriations for whom, in which states 
and institutions, and at what funding levels, would allow for a more intentional 
and targeted investment of state dollars. Similarly, further analysis of the 
heterogeneous effects of changes in state appropriations on institutions with 
varying reliance on state funding would help answer important questions about 
disparate impacts.

In the next section, we turn to a review of the literature on the impacts of federal and state 
financial aid allocations. Unlike general operating appropriations, financial aid is awarded directly 
to students (rather than institutions) and has the potential to target particular populations more 
directly. The financial aid literature is also more well-developed than the appropriations literature, 
allowing a more nuanced analysis of previous findings.

37.	 Researchers will need to do so carefully as tuition is endogenous in this setting, which is why it is not used in Toutkoushian & Hillman 
(2012) and other studies. The shift-share approach (Bound et al., 2019; Chakrabarti et al., 2020; Deming & Walters, 2018; Webber, 2017) 
mentioned in footnote 27 helps mitigate this concern.
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PRIOR LITERATURE ON THE EFFECTS  
OF GRANT AID

The literature quantifying the effects of grant aid on student outcomes has grown considerably 
in recent decades and is more developed than research on state appropriations. Significant 
advancements in econometric techniques coupled with higher quality and larger quantities of 
administrative data have allowed researchers to more credibly identify the causal effects of these 
programs, improving upon the financial aid research from the 1980s and 1990s (Alon, 2005; 
Cellini, 2008). So many of these studies have been written that other researchers have already 
provided a service to the field by summarizing their results, often concluding that reducing the 
price of college through grant aid leads to higher rates of college enrollment, persistence, and 
completion, among other outcomes (Deming & Dynarski, 2010; Dynarski & Scott-Clayton, 2013; 
Herbaut & Geven, 2020; Nguyen et al., 2019; Page & Scott-Clayton, 2016). Thus, this review of 
the literature will instead focus on reconciling some of the outstanding discrepancies between 
recent studies, in the hopes of advancing the field’s understanding of the impact of grant aid. We 
will focus our review on the impacts of state grant aid programs and include evaluations of federal 
grant aid programs, local promise programs, and philanthropically funded programs when we 
believe they provide important context.

This section is organized as follows: After first outlining our research review methods, we 
discuss the effects of grant aid on enrollment overall, for in-state and out-of-state students, and 
by institutional sector and control. Next, we turn to the impacts of receiving or losing a state 
grant on persistence. We then discuss the impacts of grant aid on college completion and post-
college outcomes. We end this literature review with several recommendations for policy-focused 
researchers and state policymakers. 

RESEARCH REVIEW METHODS 

Though the review to follow is not exhaustive in scope, a number of studies not cited were collected 
and reviewed. In a similar fashion to the review of the appropriations literature, we began with a 
foundational group of studies that had been collected independently by each author. Due to the 
maturity of the financial aid literature, we limited this collection to only those studies that utilized a 
quasi-experimental38 or experimental research design and were published within the last decade. 
This initial collection effort resulted in 32 studies. Next, we used the works cited lists from these 
studies and the summary articles mentioned above (Deming & Dynarski, 2010; Dynarski & Scott-
Clayton, 2013; Herbaut & Geven, 2020; Nguyen et al., 2019; Page & Scott-Clayton, 2016) to find 
additional studies that met our research design standards and were published since 2000. This 
search effort resulted in an additional 59 studies to be reviewed. We systematically reviewed the 
91 studies collected and include summary information about each in a searchable and sortable 
online appendix.39

38.	 For our purposes, these research designs include regression discontinuity, difference-in-differences, and instrumental variables, though 
we include some foundational studies from the literature that attempt to capture the longitudinal effects of financial aid through event 
history modeling and other related methods to provide important context.

39.	  https://sheeo.org/project/public-investment-in-higher-education-research-strategies-and-policy-implications

https://sheeo.org/project/public-investment-in-higher-education-research-strategies-and-policy-implications
https://sheeo.org/project/public-investment-in-higher-education-research-strategies-and-policy-implications
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FIGURE 14
FLOWCHART OF REVIEW CRITERIA FOR FINANCIAL AID LITERATURE REVIEW

Excluded studies with the following research designs:
· Analyses that solely rely upon fixed e�ects

· Relational methods that do not get at causality

 - Event History

 - Competing Risks Models

 - Maximum Likelihood Models

 - Multi-Level Growth Models

· Descriptive Analysis

· Propensity score matching and/or weighting

Does the study meet one of the following 
eligible designs?
· Random Control Trial (RCT)

· Regression Discontinuity

· Di�erence-in-Di�erences

· Instrumental Variable Estimation

Was the study published in 2000* or later?
* Earlier studies are provided for historical context.

Review for inclusion in literature review

Review for context only

YES

YES

NO

SOURCE:	State Higher Education Executive Officers Association 

EFFECTS OF GRANT AID ON COLLEGE ENROLLMENT

OVERALL

The earliest studies examining the impact of grant aid on overall college enrollment often focused 
on the largest program then and today, the Pell Grant, and found null or even negative effects 
(Hansen, 1983; Manski & Wise, 1983). In trying to explain the null effects of federal aid to that point, 
McPherson and Schapiro (1991) provide a host of reasons, including the confounding effects 
of the military draft for Vietnam on male enrollment, the meager college wage premium that 
characterized the decade, the two-period research design Hansen (1983) employs, and, finally, 
they suggest that the increased targeting of financial aid to middle- and upper-income students 
in the 1970s may have attenuated the effects of the program on low-income students. In their 
frequently cited review of the price response literature, Leslie and Brinkman (1987) argue that the 
growth in low-income enrollment would not have kept pace with its higher-income counterparts 
if it were not for the Pell Grant. In revisiting these studies and the data they employed, Kane (1995) 
posits that the postsecondary marketplace at the time may have lacked the capacity to serve the 
influx of students the Pell Grant attempted to bring into higher education, thus shutting out many 
low-income recent high school graduates.40

Those who have followed the financial aid literature will find this scholarly debate all too familiar. 
Thirty-to-forty years later, researchers are still studying the impact of the Pell Grant on college 
access and are still concluding that it does not increase overall college-going (Carruthers & Welch, 

40.	 It may be the case that the growth in state need-based aid programs brought about by the State Student Incentive Grant program  
may have confounded some of these results as well.
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2019; Eng & Matsudaira, 2020; Marx & Turner, 2018), though it may have an impact on which type 
of college a student enrolls in (Denning et al., 2019).41 Many have attributed these findings to the 
complexity of the financial aid application process,42 including the onerous Free Application for 
Federal Student Aid (FAFSA) and its income verification process (Dynarski & Scott-Clayton, 2013). 
Others have argued that these federal dollars may be captured by institutions in their awarding 
of grant aid and thus not realize their full purchasing power (Turner, 2017). Finally, there are those 
who rightly point out that the Pell Grant program is not well advertised prior to or even after a 
student completes her FAFSA (Carruthers & Welch, 2019).43

Early research on state grant aid, on the other hand, focused on newly implemented merit aid 
programs and found significant overall enrollment effects using aggregated data from national 
sources like the Current Population Survey (CPS) and the Integrated Postsecondary Education Data 
System (IPEDS). These studies mostly found sizable increases in college-going amongst recent 
high school graduates by comparing states with programs to those without (Abraham & Clark, 
2006; Cornwell et al., 2006; Dynarski, 2000; Dynarski, 2004).44 More recent research, often relying 
upon state administrative data and regression discontinuity (RD) research designs, complicates 
these earlier findings, as they suggest state grant aid has no discernable impact on overall college-
going (Bettinger et al., 2019; Bruce & Carruthers, 2014; Gurantz & Odle, 2020). Both sets of studies 
are well-identified and use research designs that vastly improve upon earlier work; however, one 
need only look at the descriptive statistics in the more recent RD studies to understand why they 
conclude these state programs do not increase college-going. For instance, in their evaluation of 
the Cal Grant, Bettinger et al. (2019) report that the control mean college-going rate around both 
the GPA and income eligibility cutoffs exceeded 80%. Bruce and Carruthers (2014) report similarly 
large college-going rates around their ACT threshold, and Gurantz and Odle (2020) report rates 
exceeding 90%. In each instance, in order to implement the RD, the authors had to delimit their 
samples in significant ways, often conditioning the high school graduate sample to include only 
those students who submitted a financial aid application or those who took a standardized test. 
In each instance, the authors report college-going rates that exceed the unconditional college-
going rate in their respective states by at least 20 percentage points. On the other hand, the earlier 
studies using publicly available data examined college enrollment in the aggregate for the state, 
irrespective of application status or test-taking status, leveraging cross-state variation through a 
difference-in-differences (DD) research design, resulting in distinctly different samples than the 
RD studies. Additionally, if the programs themselves increased the number of students completing 
financial aid applications or taking the standardized tests used to condition the samples, then the 
RD studies may not capture all of the effects of the programs on initial enrollment.

41.	 One exception is Seftor & Turner (2002). They astutely point out that by 1999, more than half of the federal dollars spent on the Pell 
Grant program were spent on students classified as independent for the purposes of financial aid, and that these students were not the 
focus of prior research. Using data from the Current Population Survey and a difference-in-differences research design, they find that 
the Pell Grant program increased enrollment for adult men and women by 1.3pp (16%) and 1.5pp (40%), respectively. Notably, they find 
even larger gains for adults when the population is limited to high school graduates.

42.	 Evidence-based changes to the financial aid application process were just passed as part of the Consolidated Appropriations Act of 2021. 
These changes will take effect no later than the 2023-24 academic year and include a significant reduction in the number of questions 
on the FAFSA, a change in awarding terminology from Expected Family Contribution to Student Aid Index, and simplified eligibility 
requirements for the Pell Grant. For more information, see https://theconversation.com/federal-financial-aid-for-college-will-be-easier-
to-apply-for-and-a-bit-more-generous-152785

43.	 Dynarski (2003) investigates another federal program, the Social Security Student Benefit program, which was quite generous both in 
the size of the award and in the scope of the program, and finds that the effect on overall college enrollment for recent high school 
graduates was approximately 3.6 percentage points for each $1,000 received. Importantly, individuals were contacted directly by the 
federal government to notify them of their eligibility.

44.	For an instructive conceptual overview of where researchers may go looking for identifying variation to quantify the impacts of grant aid, 
see Bettinger (2004). 

https://theconversation.com/federal-financial-aid-for-college-will-be-easier-to-apply-for-and-a-bit-more-generous-152785
https://theconversation.com/federal-financial-aid-for-college-will-be-easier-to-apply-for-and-a-bit-more-generous-152785
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As mentioned above, early studies on the effects of state merit aid suggested increases in overall 
college enrollment for recent high school graduates; however, later research suggests that these 
effects may not be as large as first interpreted (Dynarski, 2004; Dynarski, 2008). The CPS and 
decennial Census data used in these studies are not necessarily well suited to answer questions 
about college enrollment, though insights may still be had.45 No data source, nor study for that 
matter, is going to be able to answer all research questions related to a given policy, but more 
recent evidence suggests that state merit aid programs may have had more of an impact on 
where students enrolled, rather than their likelihood of enrolling at all.

The recent proliferation of local and state-level college promise programs has led to a number of 
rigorous studies estimating their effects on college enrollment, among other outcomes aligned 
with the ostensible purposes of these programs. Research on the Tennessee Promise program 
(and its more localized predecessor) suggests that promise programs can have a substantial 
impact on initial college enrollment (Carruthers & Fox, 2016; Nguyen, 2020), even though the last-
dollar nature of the award means that the low-income students induced to enroll are being paid 
through federal and state need-based aid that was available to them before Tennessee Promise 
was implemented, making the program far more affordable than other financial aid initiatives from 
the state’s perspective. Evaluating a similar statewide effort in Oregon, Gurantz (2019) finds that 
the program did little to move the overall college-going rate in its first year, but that college-going 
increased substantially in year two of the program. Rigorous evaluations of local promise programs 
are not quite as definitive but point toward an increase in overall college-going, especially for 
those students historically underserved (Bartik et al., 2020; Gándara & Li, 2020; Page et al., 2019).

IN-STATE VS. OUT-OF-STATE

One of the primary purposes of state broad-based merit grant aid programs is to keep the highest 
achieving high school graduates in state for their postsecondary pursuits. The preponderance of 
evidence on this issue suggests that state merit aid programs are successful in inducing students 
to stay in their home state for college (Cornwell et al., 2006; Fitzpatrick & Jones, 2016; Sjoquist & 
Winters, 2016; Zhang et al., 2013; Zhang & Ness, 2010). Importantly, however, studies using state 
administrative data from Tennessee and Florida do not find impacts of state merit aid on in-state 
enrollment (Bruce & Carruthers, 2014; Gurantz & Odle, 2020). In reconciling these discrepant 
findings, one could look to the standardized test score eligibility cutoffs. The cutoff exploited 
in Tennessee (Bruce & Carruthers, 2014) is a composite score of 21 on the ACT exam, which is 
right around the national average for test takers. Perhaps students with higher ACT scores and 
more out-of-state postsecondary opportunities were affected by the merit aid program, but the 
research design employed in this study cannot tell us much about that group of students. The 
same phenomenon may be occurring in Florida around the SAT scores for the lower scholarship 
threshold (i.e., 970/980, which is near the national average), though it is somewhat surprising that 
no effect is found around the higher SAT cutoff score of 1270, which is firmly in the top quintile of 
national SAT scores (Gurantz & Odle, 2020). More research is certainly needed to understand the 
few discrepancies that exist across studies but, as stated, the evidence on this research question 
strongly suggests that state merit aid has been successful in diverting many students to enroll in 
their home states.

45.	 For an in-depth discussion of the data limitations that characterize these early studies, see Dynarski (2004).
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SECTOR AND CONTROL

The evidence on grant aid affecting where someone enrolls extends beyond the in-state and out-
of-state margin to the sector and control of institutions attended. The evidence in this area is also 
convincing, as the vast majority of studies, regardless of identification strategy and data source, 
suggest grant aid often moves students from two-year institutions into four-year institutions when 
aid is available in both, especially academically marginal and low-income students (Angrist et 
al., 2020; Bartik et al., 2020; Bruce & Carruthers, 2014; Cornwell et al., 2006; Dynarski, 2004; 
Page et al., 2019a; Toutkoushian et al., 2015; Zhang et al., 2013). Moreover, when grant aid is 
limited to public institutions in the state, we also see a pretty sizable shift in enrollment to those 
in-state institutions (Andrews et al., 2010; Cohodes & Goodman, 2014; Goodman, 2008). At the 
same time, when aid is limited to specific sectors in a given state, there’s evidence to suggest that 
students will enroll in those institutions as well (Carruthers & Fox, 2016; Cohodes & Goodman, 
2014; Gurantz, 2019b; Nguyen, 2020). Interestingly, when state aid is transportable to private and 
public institutions, there’s some evidence to suggest that students may attend the higher cost 
institution (Bettinger et al., 2019; Gurantz, 2019a).

EFFECTS OF GRANT AID ON COLLEGE PERSISTENCE

GRANT AID RECEIPT

As states, intermediary organizations, and policymakers began shifting their focus from college 
access to college completion, researchers started following suit. The earliest rigorous studies on 
college persistence were predominantly focused on addressing the endogeneity of aid receipt 
in their modeling strategies and research designs (Alon, 2005; Bettinger, 2004). As data systems 
have grown and become more longitudinal, more recent research has treated persistence as a 
mechanism on the way to quantifying degree completion and time-to-degree (Anderson, 2020; 
Anderson et al., 2019; Andrews et al., 2020; Angrist et al., 2020; Bartik et al., 2019; Castleman  
& Long, 2016).

In reviewing the most rigorous recent evidence, it seems apparent that receiving student grant 
aid strongly impacts student persistence (Anderson, 2020; Angrist et al., 2020; Bartik et al., 2019; 
Bettinger, 2015; Castleman & Long, 2016; Page et al., 2019a; Page et al., 2019b; Scott-Clayton, 
2011), though these findings are not consistent across all contexts, including perhaps the two-
year sector (Anderson & Goldrick-Rab, 2018; Carruthers & Welch, 2020; Welch, 2014). 

GRANT AID LOSS

State merit aid programs not only have high school achievement requirements on the front end, 
they also include academic benchmarks to maintain the aid once the student is enrolled in college. 
These benchmarks are almost always higher than the benchmarks used for federal financial aid and 
the vast majority of state need-based grant aid programs. This benchmark is known as Satisfactory 
Academic Progress (SAP) and includes college GPA and credit accumulation requirements 
established at the campus level. Evaluations of these performance-based benchmarks are much 
less common than studies evaluating the impact of receiving grant aid, though it’s reasonable to 
assume that the effects of receipt versus loss differ.
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Scott-Clayton and Schudde (2020) provide some of the most compelling evidence on the loss of 
grant aid, to date. In short, they find that amongst community college students receiving federal 
financial aid, missing the SAP benchmark increases performance in the short term but leads to 
a drastic reduction in student success over a longer time horizon. Moreover, the effects of the 
financial aid policy are distributed quite inequitably with those students in the lowest income 
group being most adversely affected. The overall findings are consistent with an earlier study of 
theirs examining the impact of SAP on a different, unnamed community college system (2016). 
Finally, Carruthers and Özek (2016) find that losing merit aid in Tennessee reduces persistence 
from the first to second year.

EFFECTS OF GRANT AID ON COLLEGE COMPLETION

In their recently published meta-analytic review of this literature, Nguyen et al. (2019) state: “…
generally, our findings support continued or increased investments in grant aid by demonstrating 
grant aid does increase persistence and completion even after conditioning on college enrollment” 
(p. 865). They estimate that for every $1,000 dollars of grant aid, degree completion increases 
approximately 2.5 percentage points.46 The average effect is large, but it does mask some 
heterogeneity across program designs and aims.

Though early studies suggested merit aid increased enrollment for many of the state broad-based 
programs (Cornwell et al., 2006; Dynarski, 2000; Dynarski, 2004), follow-up studies aiming to 
quantify the downstream effects of those increased enrollments on completions suggest no such 
effects exist (Fitzpatrick & Jones, 2016; Sjoquist & Winters, 2015; Sjoquist & Winters, 2012). These 
studies used publicly available data and cross-state variation to quantify the effects of merit aid. 
More recent regression discontinuity evidence also suggests that these state merit programs do 
not move the needle on completion (Gurantz & Odle, 2020) and, in some cases, may reduce a 
student’s likelihood of success (Cohodes & Goodman, 2014). A notable exception on the merit aid 
front is Scott-Clayton’s (2011) evaluation of West Virginia’s program, however.

Recent evaluations of hybrid need-based and merit-based aid programs in California and Nebraska 
necessarily complicate our notions of merit. Angrist et al. (2020) evaluate a philanthropically 
funded grant aid program in Nebraska where participants must earn at least a 2.5 high school 
GPA and fall below an income cap that ranges from $80,000 to $100,000 (Page & Scott-Clayton, 
2016) to gain access to a generous financial aid package. Some may consider this a broad-based 
merit aid program with means testing. Because the aid was randomly assigned, the authors do 
not have to worry about exploiting a discontinuity in either of the program requirements and find 
that the program has significant effects on degree completion, primarily driven by low-income 
and underrepresented racial groups. Similarly, Bettinger et al. (2019) exploit a GPA cutoff in the Cal 
Grant merit aid program to find that the program had substantial impacts on degree completion. 
Importantly, the students around this GPA eligibility cutoff came primarily from lower income 
backgrounds than the students they evaluated around the income cap. Within the context of 
the Cal Grant, it seems the program had more of an impact on degree completion for the lower 
income students around the GPA cutoff. 

46.	Nguyen et al. (2020) rightly point out that scaling the effect of grant aid to $1,000, regardless of program size, assumes a linearity in the 
effect of grant aid that may not exist. Dynarski (2000) makes a similar point, though she emphasizes that the non-linearity may exist at 
the low or high end of aid, stating, “In the presence of liquidity constraints, a threshold amount of aid may be needed to affect behavior, 
leading a large grant to have a larger per-dollar effect than a small grant. It is also plausible that the marginal effect of aid falls as aid rises”  
(p. 285).
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Other evaluations of need-based aid in Wisconsin and Florida have shown significant effects 
and returns on investment for their respective states (Anderson, 2020; Castleman & Long, 2016). 
Philanthropically funded programs aimed at low-income students also seem to impact degree 
completion (Page et al., 2019b). On the other hand, recent evaluations of a need-based grant 
aid program aimed at Pell Grant recipients in Wisconsin did not seem to meaningfully impact 
college completion (Anderson & Goldrick-Rab, 2018; Anderson et al., 2019). Finally, while most 
evaluations of the Pell Grant yield null effects, two recent studies suggest the program impacts 
college completion (Denning, 2019; Denning et al., 2019). Notably, Denning et al. (2019) leverage 
the threshold for families to automatically be categorized in the highest financial need group 
rather than the Expected Family Contribution threshold that others have used (Marx & Turner, 
2018). Students and families under this threshold are not required to complete the entire FAFSA, 
so perhaps their estimated effects are not only capturing the effects of the Pell Grant but also a 
reduction in the complexity often associated with applying for financial aid (Bettinger et al, 2012).

EFFECTS OF GRANT AID ON POST-COLLEGIATE OUTCOMES

Early studies examining the effects of grant aid on post-collegiate outcomes primarily focused on 
where students in states with merit aid programs resided after college (Fitzpatrick & Jones, 2016; 
Sjoquist & Winters, 2013; Sjoquist & Winters, 2014). In spite of evidence suggesting that college 
students stayed in state after graduation (Groen, 2004), each of these studies finds little to no 
evidence to support the claim that merit aid programs are retaining college attendees or graduates 
in their workforce. More research in this area is needed, but the evidence to date suggests that 
merit aid programs may not be accomplishing one of their primary goals.

Advancements in data access, linkages, and quality have only recently allowed researchers to 
examine additional post-collegiate outcomes related to the receipt of grant aid. Bettinger et al. 
(2019) as well as Denning et al. (2019) find significant returns to the Cal and Pell Grants with 
estimates suggesting grant recipients in both programs went on to earn an additional 4-5% 
annually. Though they do not have access to income data, Scott-Clayton and Zafar (2019) find 
that grant recipients from West Virginia live in more expensive neighborhoods and are significantly 
more likely to be homeowners. Finally, Bettinger et al. (2019) and Scott-Clayton and Zafar (2019) 
present evidence to suggest that receiving state grant aid as an undergraduate increases graduate 
school degree attainment between 3-4 percentage points over relatively short time horizons.

For an overview of the findings presented in this section, please see Table 3.
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TABLE 3 
SUMMARY OF STUDENT GRANT AID LITERATURE REVIEW

EFFECTS OF FINANCIAL AID ON COLLEGE ENROLLMENT

The effects of student grant aid on overall college enrollment are mixed. Programs that offer support  
services in addition to financial awards are more consistently successful. Student grant aid often causes marginal  

students to attend more expensive institutions and institutions where they’re eligible to receive aid.

OVERALL COLLEGE-GOING TYPE OF INSTITUTION

·	 There’s little evidence to suggest the federal Pell Grant, the 

largest student grant aid program, has a consistent effect  

on college-going.

·	 Evidence consistently suggests that student grant aid  

programs successfully induce where students enroll,  

rather than just if they enroll.

·	 Grant aid programs with advising and mentoring components 

are more successful in causing students to enroll in college.

·	 Merit- and need-based grant aid cause students to enroll  

in more expensive institutions (e.g., four-year vs. two-year).

·	 Student grant aid with easy application processes, simple 

eligibility requirements, and marketing efforts are the most 

successful in inducing students to enroll.

·	 The preponderance of evidence suggests that state merit  

aid programs successfully retain students in their home state 

for college, but further research is needed.

 

EFFECTS OF FINANCIAL AID ON COLLEGE PERSISTENCE & COMPLETION

The evidence on the effects of grant aid on college persistence and completion is much more convincing  
than the evidence on enrollment with most studies suggesting aid causes students to persist and graduate  

at higher rates than their non-aided peers.

PERSISTENCE COMPLETION

·	 Receiving student grant aid causes students to remain  

in college.

·	 Meta-analytic evidence suggests that $1,000 in student 

grant aid increases the probability of completion by 2.5 

percentage points.

·	 Little is known about the heterogeneous effects  

of grant aid on student persistence.

·	 Those students with the most financial need are the  

most likely to benefit from student grant aid.

·	 Grant aid programs that invest in the program beyond 

just the money given to students (e.g., mentors, intensive 

advising, etc.) are the programs which have been the  

most successful.

SOURCE: State Higher Education Executive Officers Association 

RECOMMENDATIONS

If nothing else, it is readily apparent that the number and quality of studies evaluating the impact of 
grant aid have grown considerably in recent decades. Researchers have done an admirable job of 
accomplishing the historically difficult task of producing causal estimates quantifying the effects 
of grant aid. Moving forward, what can states learn from this literature to make the most of their 
scarce grant dollars?

•	 Recommendation #1 for states: Money matters. Most studies reviewed point 
toward additional dollars influencing student behavior. Moreover, the dollars 
invested in grant aid programs likely have a large return on investment for state 
and federal governments.

•	 Recommendation #2 for states: There is currently a trade-off between 
targeting funds at those who would be most influenced by additional aid dollars 
(e.g., low-income students) and the messaging of simple eligibility requirements 
(e.g., state and local promise programs). It may behoove states who are able 
to fully or mostly fund their need-based financial aid to invest resources in 
marketing the program to students who have traditionally been unaware of 
state and even federal aid. In fact, research by Gurantz (2018) suggests these 
types of initiatives for targeted aid can be successful.
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•	 Recommendation #3 for states: The programs that are most successful invest 
in aid dollars as well as in support for students. For instance, in Tennessee, their 
free college program does convey a simple message to their citizens, but they 
also provide support for students considering college through governmental 
agencies as well as with significant support from philanthropic organizations. 
The Dell Scholars program invests significant time and money in their students 
(Page et al., 2019b), as does the Susan Thompson Buffett Foundation in 
Nebraska (Angrist et al., 2020).

And what can researchers do to inform the policymaking process at the federal and state levels?

•	 Recommendation #1 for researchers: Estimate heterogeneous effects by 
student subgroups whenever possible. There’s much to be learned about how 
financial aid affects students across the ability spectrum at all income levels, 
by racial/ethnic group, and even by the timing of applications. Understanding 
these more nuanced effects may not only help with determining mechanisms, 
but it may also help the research and policy communities reconcile disparate 
findings and discover more efficient ways to target public dollars.

•	 Recommendation #2 for researchers: Though it is not always possible, it must 
be seen as paramount to include financial aid from all sources or at least from 
sources other than the program being evaluated. A number of recent studies 
show that understanding how these aid programs interact is necessary to 
evaluating their true effects (Denning et al., 2019; Evans & Nguyen, 2019; Marx 
& Turner, 2018).

•	 Recommendation #3 for researchers: Advancements in causal identification 
are laudable, but, at times, policymakers are interested in students who do not 
show up near an eligibility threshold within a regression discontinuity research 
design. Efforts to include estimates that include as many policy-relevant 
parameters are paramount. The Scott-Clayton and Schudde (2020) evaluation 
of the SAP threshold is a great example of this approach.

These recommendations are only a starting point but provide important direction for states looking 
to make key decisions regarding limited financial aid dollars. The suggestions for researchers are 
intended to improve the usability of research in policymaking and provide the most relevant, 
robust, and accurate findings. States must also do their part in collaborating with researchers 
by ensuring that the necessary data are accessible. Additionally, as states decide where to invest 
additional dollars, it may behoove agency staff and policymakers to consider the relative impacts 
of state appropriations and more targeted financial aid programs.
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SIMULATED IMPACTS OF STATE 
APPROPRIATIONS AND FINANCIAL AID

Thus far, our review of extant research has considered state appropriations and financial aid 
separately. However, these funding sources likely work together to improve student outcomes, 
and, in reality, states must consider the relative impacts of each funding strategy and make 
decisions regarding both appropriations and grant aid in concert. In this section, we unite the 
literature reviewed in the previous two sections and simulate the impacts of increased general 
operating appropriations (often conceptualized as increased institutional resources or spending) 
and the impacts of state-funded student financial aid programs. 

EXISTING COMPARISONS AND NEW SIMULATIONS

To generate reasonably valid figures for each funding source, we use estimates generated from 
some of the more methodologically rigorous studies reviewed in this paper to simulate impacts 
on today’s enrollment and completions. These simulations are, at best, a thought exercise 
intended to provide context and real numbers for the findings discussed in our literature review. 
Our specifications and data are not the same as the authors of these studies and are hypothetical. 
Additionally, simulations between state appropriations and financial aid should not be directly 
compared for several reasons. First, studies on the effects of appropriations tend to use institution-
level data, while the strongest studies on the effects of financial aid use student-level data. Second, 
financial aid does not equally apply to all students and has redistributive and varying effects across 
student populations not seen with state appropriations where all students are impacted. With 
these caveats outlined, we now turn to prior studies that have conducted similar simulations. 

Most recently, using a student-level College Board and National Student Clearinghouse dataset on 
enrollment and degree completion, Avery et al. (2019) simulated policy levers to raise bachelor’s 
degree completions. Like our approach, the authors used prior research to determine elasticities 
and quantify the effects of each policy. Students were assigned a probability of graduating given 
their sector and demographic characteristics. Under each policy scenario, a student’s probability 
of graduating (and the overall degree attainment rate) changes due to changes in graduation 
likelihood within the sector and the probability that a student attended a two- or four-year 
institution, which also impacts their graduation rate. Avery et al. (2019) found that reducing 
tuition at four-year public colleges and increasing funding for four-year public institutions (which 
leads to increased spending) each had larger effects on bachelor’s degree completions than free 
community college and eliminating undermatching.

In the Avery et al. (2019) simulation, reducing tuition by 10% at all four-year public institutions led 
to a 1.2 percentage point increase in enrollment and a 0.3 percentage point increase in bachelor’s 
degree attainment. The cost was estimated at $270,000 per additional bachelor’s degree. Entirely 
eliminating tuition and fees for students from families making up to $60,000 corresponded to a 
3.1 percentage point increase in enrollment in the sector and a 2.9 percentage point increase in 
bachelor’s degree attainment (for families making less than $40,000), with a cost of $114,000 per 
additional bachelor’s degree. On the other hand, increasing state funding to reduce the inequality 
in institutional spending between private and public four-year institutions yielded a 0.7 percentage 
point increase in enrollment in the four-year public sector and a net 1.1 percentage point increase 
in bachelor’s degree completion. The estimated cost was $121,000 per additional bachelor’s 
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degree. The findings did not allow for direct comparisons across policies because the authors did 
not simulate a particular level of state investment. Instead, each policy had a different estimated 
cost per student. However, both tuition and fee cuts and increases in state appropriations to 
increase institutional spending had all-around positive effects across groups and sectors.

On the enrollment side, Toutkoushian and Hillman (2012) examined whether appropriations, 
need-based grants, or merit-based grants were most effective at increasing enrollment rates. 
Using a difference-in-differences approach and a mix of IPEDS, NASSGAP, and Grapevine 
data on state support for all states from 1988 to 2008, the authors found that increasing both 
appropriations and merit-based grants was associated with increased college-going rates, but 
increases in merit-based aid had a much larger effect. However, they found no effect from the 
change in need-based grants on college-going rates. Toutkoushian and Hillman (2012) note 
that many large need-based aid programs began prior to the start of their dataset, and that 
any gains due to such programs may have occurred prior to their analysis period. Overall, this 
study supports the idea that broad-based merit aid programs may be particularly well suited 
to increasing college enrollment rates and points to the need for future research to likewise 
examine the relative impacts of increased investment in need-based grants, merit-based grants, 
and general operating appropriations separately. 

In another study, Toutkoushian and Shafiq (2009) created several estimates of student price 
sensitivity and used those estimates to simulate the effects of need-based aid and appropriations 
on college enrollment rates. The authors argued that it is more financially efficient and in states’ 
best interests to focus on aid rather than appropriations, because holding the total amount of state 
funding constant but replacing general operating appropriations with financial aid for students 
from low-income families increases the likelihood of low-income student enrollment and does 
not decrease the likelihood of other student enrollment. 

However, as the authors discussed, appropriations have the potential to be a much more stable 
(and less political) source of funding and allow colleges the discretion to use their funding to 
meet state and institutional goals, rather than focusing specifically on attracting students and their 
tuition dollars. Funding exclusively to student financial aid would not help institutions meet states’ 
workforce, economic development, and civic needs (Toutkoushian & Shafiq, 2009).

SIMULATION 1: WHAT IS GAINED BY INVESTING IN HIGHER EDUCATION THROUGH 

OPERATING SUPPORT?

Using the statistically significant results found in three studies reviewed in the state appropriations 
literature review section (Bound et al., 2019; Deming & Walters, 2018; Zhao, 2018a), we conduct a 
series of simulations that predict the impact that a $1,000 per FTE change in state appropriations will 
have on degree outcomes. Since we are not able to discern from the studies which states are driving 
the observed effects, we run the simulations at the U.S. level, estimating what the effect would be 
of an across-the-board change in state appropriations. These simulations use the point estimates 
found in each paper, as well as the lower and upper bound based on a 95% confidence interval. 

For enrollment and completion data, we use IPEDS data from the 2018-19 academic year, the 
most recent data available. SHEEO SHEF data are used for state funding levels. Average U.S. state 
appropriations in 2019 were $8,196 per FTE. A $1,000 increase (decrease) in state appropriations 
would represent a 12.2% increase (decrease) in state appropriations.
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Based on the details available in each of the studies, we assume a consistent effect in all states and 
estimate an across-the-board $1,000 per FTE change in state appropriations on overall outcomes 
at the U.S. level. However, we know that the reality of state appropriations is much more nuanced: 
States have vastly different levels of state funding and this funding is often unequally distributed to 
different types of institutions within each state. Therefore, we consider the results of the following 
three simulations to be a thought exercise about the approximate positive effects that future 
investments in state funding will likely have on degree completion and attainment rather than 
rigorous calculations of the effects of changes in state funding. 

SIMULATION 1A: DEMING & WALTERS (2018)

Deming and Walters (2018) examine the effect that a 10% change in institutional spending in a 
given year has on number of credentials awarded in the same year and subsequent three years. 
Although Deming and Walters’ measure of awards at community colleges includes both associate 
degrees and certificates, here we assume a consistent effect across all award types and estimate 
the impact on number of associate degrees awarded. 

TABLE 4 
SIMULATIONS BASED ON STATISTICALLY SIGNIFICANT FINDINGS FROM DEMING AND 
WALTERS (2018) – A $1,000 INCREASE IN STATE APPROPRIATIONS PER FTE

INSTITUTION TYPE OUTCOME ESTIMATED CHANGE IN OUTCOMES

POINT ESTIMATE LOWER BOUND UPPER BOUND

Public two-year Change in AA degrees in t+1 years 216,029 35,313 396,745

Public two-year Change in AA degrees in t+2 years 216,623 31,833 401,413

Public four-year Change in BA degrees in t+2 years 75,046 59 150,032

Public four-year Change in BA degrees in t+3 years 73,738 -7,658 155,133

NOTES: 
1.	 Deming and Walters’ (2018) results represent the Local Average Treatment Effect for institutions in states that had tuition caps  

and freezes that prevented them from raising additional revenue through tuition increases beyond a specified point. Therefore, 
these projections should be interpreted as the impact of decreasing state funding by $1,000 and not allowing institutions to  
raise tuition in response.

SOURCE: State Higher Education Executive Officers Association 

At public two-year institutions, a $1,000 increase in state funding per FTE would result in 216,029 
more associate degrees awarded in the following year and 216,623 more associate degrees 
awarded two years later. At public four-year institutions, the same $1,000 increase in state 
appropriations per FTE would result in an estimated 75,046 more bachelor’s degrees awarded 
two years later and 73,738 more bachelor’s degrees awarded three years later. A $1,000 decrease 
in state appropriations may have the opposite effect on credentials awarded and may result in the 
same magnitude of decreases of awards in the years following the funding decrease. 

SIMULATION 1B: BOUND, BRAGA, KHANNA, AND TURNER (2019)

Bound, Braga, Khanna, and Turner (2019) report the effect of a 10% change in state appropriations 
per FTE on degree attainment, estimating the effect separately for bachelor’s, master’s, and Ph.D. 
awards at research and non-research public four-year institutions. 
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TABLE 5 
SIMULATIONS BASED ON STATISTICALLY SIGNIFICANT FINDINGS FROM BOUND ET AL. 
(2019) - A $1,000 INCREASE IN STATE APPROPRIATIONS PER FTE

INSTITUTION TYPE OUTCOME ESTIMATED CHANGE IN OUTCOMES

POINT ESTIMATE LOWER BOUND UPPER BOUND

Public research four-year Change in bachelor’s degree attainment 65,918 32,992 98,844

Public research four-year Change in Ph.D. attainment 7,054 2,766 11,341

SOURCE: State Higher Education Executive Officers Association 

At public research four-year institutions, a $1,000 increase in state appropriations per FTE would 
result in an estimated 65,918 more bachelor’s degrees completed and 7,054 more doctorates 
completed. Again, a $1,000 decrease in state funding may have the opposite effect and may result 
in a decrease in degrees awarded. 

SIMULATION 1C: ZHAO (2018)

Zhao (2018) estimates the effect of changes in state appropriations on degree productivity (the 
change in degrees granted per 100 FTE students) at public colleges. He estimates the effect 
separately by degree level (i.e., associate, bachelor’s, master’s, doctoral) and institution type (i.e., 
community college, baccalaureate, master’s, doctoral). For this simulation, we use FTE enrollment 
in each institution type, separated by undergraduate and graduate enrollment, based on IPEDS 
12-month enrollment survey data. 

TABLE 6 
SIMULATIONS BASED ON STATISTICALLY SIGNIFICANT FINDINGS FROM ZHAO (2018) -  
A $1,000 INCREASE IN STATE APPROPRIATIONS

INSTITUTION TYPE OUTCOME ESTIMATED CHANGE IN OUTCOMES

POINT ESTIMATE LOWER BOUND UPPER BOUND

Public two-year 
Change in number of associate 

degrees awarded 
56,055 34,315 77,796

Public master's 
Change in number of bachelor’s 

degrees awarded
4,117 522 7,713

Public doctoral 
Change in number of master’s 

degrees awarded
961 494 1,427

Public doctoral 
Change in number of doctoral 

degrees awarded
151 41 262

NOTES: 
1.	 Graduate enrollment numbers are based on total graduate enrollment and are not broken out by award level  

(i.e., master’s and doctoral).  

SOURCE: State Higher Education Executive Officers Association 

At community colleges, a $1,000 increase in state appropriations would result in an estimated 
56,055 more associate degrees awarded. A $1,000 increase in state appropriations at public master’s 
institutions leads to 4,117 more bachelor’s degrees awarded. Increasing state appropriations by 
$1,000 at public doctoral institutions results in 961 more master’s degrees and 151 more doctoral 
degrees awarded. A $1,000 decrease in state appropriations may decrease the number of each 
type of degree awarded by the same magnitude. 
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SIMULATION 2: WHAT IS GAINED BY INVESTING IN HIGHER EDUCATION THROUGH 

FINANCIAL AID?

The financial aid literature includes many more rigorous evaluations of programs and policies than 
found in the general operating and appropriations literature. As such, we rely upon meta-analytic 
evidence to project what a change in financial aid spending may mean for degree production in the 
United States. The most comprehensive of the recent reviews is Nguyen et al.’s (2019) evaluation 
of the impact of merit- and need-based aid on persistence and degree completion. Though they 
provide a range of estimates, which factor in currency inflation, type of aid, and various definitions 
of completion, we chose to use their point estimate of 2.5 percentage points as the effect of 
an additional $1,000 of grant aid on degree completion. Of course, one could run these same 
simulations using a number of point estimates that they present, or even point estimates from the 
studies one might deem to be the most rigorous, as Avery et al. (2019) do in their comparison of 
public policy levers in higher education finance. Nevertheless, given the evidence accumulated to 
date, the 2.5 percentage point parameter seems like a reasonable approximation of the effect size 
of another $1,000 in student grant aid.

The studies within the financial aid literature are almost always estimating the impact of additional 
aid using student-level data and looking at a much smaller sample of potentially impacted 
students than the studies cited in the appropriations simulations above. Determining which group 
of students to apply this parameter to is somewhat fraught, as most nationally representative 
data do not allow for us to make similar comparisons to those studies cited in Nguyen et al. 
(2019). That said, we leverage Pell Grant cohort data from IPEDS, as these are students who are 
known to have financial need, and given differences in graduation outcomes amongst Pell and  
non-Pell Grant recipients, we thought might be a more reasonable projection than just applying 
the policy parameter identified in Nguyen et al. (2019) to overall graduation rates in the United 
States. These data, of course, have their limitations, as they only include Pell Grant recipients 
who can be placed into a cohort of first-time, full-time college students who are seeking a 
credential. Likewise, because our point estimate combines both need- and merit-based state aid 
recipients, some aid recipients would not be included in the Pell Grant population. Nevertheless, 
this population of students seems to be one of the most relevant for such an exercise, given the 
other samples at our disposal.47 

Table 7 shows the projected increase in credential attainment across public four-year and public 
two-year colleges using all four years of the Pell cohort data currently available in IPEDS. The 
majority of credentials that make up the increase in the public four-year sector are bachelor’s 
degrees, while the public two-year attainment increases are comprised of associate degrees as 
well as certificates. As can be seen, an increase of $1,000 per student would result in around 
11,000 additional credentials among Pell Grant recipients in four-year public institutions in each 
of the years presented and between 8,000 and 9,500 additional credentials among Pell Grant 
recipients in public two-year institutions. 

47.	 It is notable that the number of Pell Grant recipients who fall into these categories within public four-year and two-year colleges likely 
only represent about 10% of recipients nationwide.
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TABLE 7 
SIMULATIONS BASED ON NGUYEN ET AL.’S (2019) META-ANALYTIC REVIEW -  
INCREASE OF $1,000 PER PELL GRANT RECIPIENT

INSTITUTION TYPE OUTCOME 2016 2017 2018 2019

Public two-year Increase in number of credentials awarded 9,521 9,004 8,306 7,913

Public four-year Increase in number of credentials awarded 10,780 11,054 10,738 10,953

NOTES: 
1.	 Estimates include additional degrees earned amongst first-time, full-time credential-seeking Pell Grant recipients reported to IPEDS 

in the Graduate Rate survey files. Years represent the completion year for 150% of normal completion time in each respective sector 
(e.g., 6 years in the four-year institutions and 3 years in the two-year institutions).

SOURCE: State Higher Education Executive Officers Association 

As stated in the prior simulation section, we believe this exercise approximates how changing 
investment strategies result in different outcomes for students. Of course, there may be unforeseen 
responses or general equilibrium effects that the current research doesn’t inform or can’t foresee. 
Perhaps, most importantly, these estimates say nothing about the cost-benefit calculation federal 
and state governments must make. There are, however, two recent studies that rigorously quantify 
the impact of financial aid and find that federal (Denning et al., 2019) and state (Anderson, 2020) 
income tax revenues can pay for financial aid programs over a relatively short time horizon. Finally, 
as stated above, the results of this financial aid simulation are not comparable to the results of  
the appropriations simulations. In the next section, we transition to a more contextual discussion 
about the unique impacts of state appropriations and grant aid on student enrollment and completion. 

UNIQUE IMPACTS ON STUDENT ENROLLMENT AND COMPLETION

The simulations presented in the previous section show a rough estimate of the impacts of state 
appropriations and grant aid on the number of credentials awarded and degree attainment. 
However, without additional context, it is difficult to make out the meaning of these simulations. 
Questions about the unique impacts of state appropriations and financial aid on desired outcomes 
have circulated for decades, and there are important caveats to consider regarding the intents, 
objectives, and broad goals of state funding for higher education. In this section, we share historical 
and current context necessary to draw conclusions about the impacts of each type of allocation. 

CURRENT TRENDS IN CONTEXT

Any comparison of the effects of appropriations versus financial aid should consider that the 
different funding sources have varied intents and objectives. Not all public funding for higher 
education is intended to increase enrollment and completion for all students. For example, states 
may choose to target programs that increase enrollment for the lowest-income students (through 
need-based aid) or may be interested in retaining students who are likely to leave the state for 
college (through merit-based aid). 

Beyond a given state’s intended objectives, one must reconcile the theories that drove decision-
making for decades with the realities of the more recent research on the effects of general 
appropriations and financial aid. In short, while providing a subsidy to low-income students may 
be more targeted and, in fact, increase degree completion, the confluence of studies reviewed 
suggest that financial aid dollars alone generally do not succeed at bringing more students into 
higher education. It seems that more simplistic, broader programs with clear messaging are far 
more effective at encouraging students to enroll (Carruthers & Fox, 2016; Page & Scott-Clayton, 
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2016). This may be because financial aid programs, especially state and federal need-based 
aid programs, while efficiently allocated per theory, are targeted in name only. Of course, only 
subgroups of students are eligible to receive the federal Pell Grant or state-level programs like the 
Texas Grant or the Cal Grant, yet state and federal governments often do not invest enough money 
in making students aware that such programs exist. They do not make use of data systems with 
financial information from K-12, student questionnaires, the FAFSA, or even publicly available data 
on income to notify students of eligibility.48 Some may argue that because these state programs 
are underfunded, these efforts may be wasteful, but it could also be argued that prospective 
low-income students who lack the social and cultural capital to be aware of such programs are 
the very students who would benefit most from those aid dollars. In fact, recent research from 
Anderson (2020) suggests that these are the very students who would individually benefit and 
would benefit state economies the most if they could receive the additional dollars needed to 
enroll in and persist through college.49 At the moment, it seems higher-achieving low-income 
students, or even students closer to income cutoffs (e.g., lower-middle and middle-income 
students) are the ones taking advantage of these programs. Until state and federal governments 
are able to make financial aid dollars more targeted in practice, it may behoove policymakers to 
continue focusing on maintaining and increasing general appropriations, as tuition prices seem to 
have more salience in enrollment decisions than financial aid (Kane, 1995; Long, 2016). 

Though many financial aid programs are underfunded, state governments would more wisely 
invest dollars into these programs by pairing them with programmatic support either at the 
campus level or even system-wide, especially if there are economies of scale to be realized. In fact, 
research by Deming and Walters (2018) suggests that institutions use additionally appropriated 
dollars to accomplish these very tasks by providing additional resources for instructional spending 
and academic support. Campuses may be using financial aid dollars that come with a student 
to accomplish similar tasks, but, again, the current design of financial aid programs requires that 
students are aware of these programs in order to bring additional dollars to a given campus.

ALIGNING STATE FUNDING WITH THE GOALS OF HIGHER EDUCATION

When choosing how to allocate money to higher education, it is important to consider the broad 
goals for public institutions (Hearn & Longanecker, 1985; Toutkoushian & Shafiq, 2009). If the goal 
is simply to spend the fewest state dollars possible to increase enrollment rates, financial aid is 
likely a more efficient use of state funds. Similarly, if you want to create the most progressive and 
redistributive system wherein tax dollars are spent on low-income students to propel them to 
upper-income households, financial aid may be the most effective investment. However, states 
and public institutions have broad and varying goals, only one of which is providing access for all 
students regardless of income (Lingenfelter, 2018). States also fund higher education to support 

48.	Studies examining the impacts of merit aid often have to deal with the endogenous retaking of standardized tests, as students close 
to the eligibility threshold are aware that they are just missing out on financial aid and retake the exam to ensure eligibility (Bruce & 
Carruthers, 2014; Gurantz & Odle, 2020). Interestingly, when examining income eligibility thresholds, we never see bunching around 
the income or EFC required for eligibility (Denning et al., 2019; Eng & Matsudaira, 2020; Marx & Turner, 2018). Of course, it is nearly 
impossible to manipulate an EFC or income amount to become eligible for financial aid, but we would expect students who are just 
eligible to apply for financial aid at rates that exceed those who are ineligible, if program requirements were well-known or understood. 
Until policymakers and researchers begin seeing this type of bunching, one could argue we have not done a good enough job of 
advertising need-based financial programs. Relatedly, when examining who is endogenously retaking standardized tests to become 
eligible, researchers should begin disaggregating these McCrary tests by income and other sociodemographic factors to see which 
types of students are aware of and react to these thresholds.

49.	 Anderson (2020) cleverly looks at college enrollment and degree completion for the poorest students who apply for financial aid later in 
the application cycle. These students who file later have much lower enrollment and degree completion probabilities than their earlier-
applying peers, and his research shows that state grant aid has a substantial effect on their college trajectories.



SHEEO	 INVESTIGATING THE IMPACTS OF STATE HIGHER EDUCATION APPROPRIATIONS AND FINANCIAL AID
68

© 2021 by the State Higher Education Executive Officers Association (SHEEO)

its ability to provide high-quality and competitive education, generate research, educate workers 
for state economic development in key areas, reduce income inequality, and increase civic and 
cultural engagement. (Dee, 2004; Ma et al., 2019; Saltmarsh & Hartley, 2011; Singh, 2012; Trostel, 
2010). Therefore, state operating support for higher education remains a critical, and perhaps 
undervalued, policy tool that positively impacts student completions, state attainment rates, and 
a host of other positive outcomes. In order to get the most out of higher education and advance 
the states’ interests, increased investment in higher education is necessary.
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CONCLUSION 

We find ourselves in the midst of a pandemic that has wreaked havoc on state budgets. If past 
economic downturns serve as models, then we can expect that higher education funding will be 
on the chopping block for many states hoping to make cost saving cuts for at least two to three 
more years. 

State investment in student financial aid is at an all-time high and comprises an increasing percentage 
of total state support for higher education. While we applaud this investment by states in support 
of students attending postsecondary institutions, states must also recognize the critical need of 
direct investment in institutions’ operating budgets. Through the pandemic, we hope that states 
will increase funding when possible, maintain when increased investment is not possible, and, 
when cuts must be made, do so wisely. Wise cuts recognize that institutions vary in the extent to 
which they depend on the state for their operating revenue (Anderson, 2020; Lumina Foundation 
& Bill & Melinda Gates Foundation, 2020). Some public research universities get less than 10% of 
their total revenue from the state, while other institutions get over 50% of their total revenue from 
the state. Across-the-board cuts punish those institutions that are more dependent on the state. 

As highlighted in the literature review section on state support, cutting state appropriations leads 
institutions to cut spending on instruction, academic support, and student services, resulting 
in detrimental student enrollment and completion outcomes. On the front end, declines in 
state funding lead to decreases in the enrollment of resident undergraduate students. Cuts to 
state appropriations also lead to negative credential outcomes, including an overall decrease in 
statewide bachelor’s degree attainment, a decrease in graduation rates at four-year colleges, and a 
decrease in degrees and certificates awarded at public two- and four-year institutions. The effects 
of declining state appropriations are particularly damaging to credentials (i.e., associate degrees 
and certificates) awarded at community colleges, which educate a disproportionate number of 
underserved students. 

We encourage states to not only reconsider overall funding cuts in the wake of the pandemic, 
but to think critically about which institutions and, by default, which students they target with 
this funding. The U.S. postsecondary education system is highly stratified, even within the public 
sector, and students of color and low-income students disproportionately attend public two-
year and open-access, public, four-year institutions (Carnevale & Strohl, 2013). These open-
access institutions spend only a fraction per student compared to selective, four-year institutions 
(Carnevale & Strohl, 2013) and receive substantially less per student in state appropriations. Long 
(2016) found that, controlling for other factors, public research universities receive approximately 
$2,500 more per FTE in state appropriations compared to non-research four-year colleges and 
over $5,000 more per FTE than two-year colleges.

A recent report by Hillman (2020) highlights that these inequitable funding gaps are growing—an 
increasing number of Black students and students receiving Pell Grants are enrolling in the most 
poorly funded institutions. Addressing the stark gaps in enrollment and completion outcomes 
between the most and least advantaged students requires intentional intervention from states; 
and a critical examination of how to more equitably distribute state spending on higher education 
is an important area of focus. 
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As noted in the trends section, states have developed a wide variety of financial aid programs that 
target different students. Many of the initial state aid programs included a need-based component 
that targeted aid toward lower-income students. Merit-aid programs were developed to keep the 
best and brightest students in the state, but much of this aid flows to students from wealthier 
families. More recently, states have developed promise programs that are intended to provide 
universal access to at least the two-year sector. Many of these newer promise programs also include 
a minimal merit component and/or income caps to help keep costs down and better target aid. 

Because the choice of program will dictate which students receive state aid, it is important for 
states to ensure their aid programs reinforce the state goals. While there is evidence that merit-
aid programs are successful in keeping the target student population in the state while they are 
enrolled, the evidence also suggests merit programs do little to increase state postsecondary 
attainment rates as many merit-aid recipients leave the state after graduation (Fitzpatrick & 
Jones, 2016; Sjoquist & Winters, 2013; Sjoquist & Winters, 2014). Consequently, a need-based 
program or promise program that includes student supports may be more effective at reaching 
students who would not otherwise attend a postsecondary institution and thus may be more 
effective at raising state educational attainment levels. Likewise, programs (such as promise 
programs) that are easily understood, widely publicized, and paired with critical student supports 
have been shown to be effective in positively impacting student outcomes (Carruthers & Fox, 
2016; Gurantz, 2018; Page et al., 2019b; Angrist et al., 2020). With limited resources to allocate to 
financial aid, states will need to think carefully about how their financial aid allocations support 
progress toward achieving state goals.

POLICY RECOMMENDATIONS

We conclude with several finance policy solutions that states and the federal government can 
adopt to support their efforts of reaching state postsecondary attainment goals and closing equity 
gaps in degree attainment and college completion. 

STATE POLICY

At the state level, policy decisions frequently come down to the amount of funding available. States 
rarely have adequate budget resources to fully fund every priority, and the decisions states make 
about how to allocate scarce resources can propel progress toward achieving postsecondary 
goals or create unintended roadblocks that obstruct progress toward these goals. 

1.	Increase State Support. While we recognize that significant increases in state 
support for institutions are not likely in the next year or two, states should invest 
more in their public institutions when possible. States are not likely to see significant 
gains in their postsecondary completion numbers and attainment rates without 
increased investment in their institutions. As the literature reviewed here attests 
to, and as shown in our simulations, such investments are likely to pay significant 
dividends through increased enrollment, persistence, and completions. The overall 
increase in educational attainment that comes with state investment in their 
institutions will help states meet dynamic workforce needs of the post-pandemic 
economy, provide many additional societal benefits (McMahon, 2009), and increase 
state income tax revenue (Chakrabarti, 2020).   



SHEEO	 INVESTIGATING THE IMPACTS OF STATE HIGHER EDUCATION APPROPRIATIONS AND FINANCIAL AID
71

© 2021 by the State Higher Education Executive Officers Association (SHEEO)

Likewise, most studies we reviewed consistently point toward additional financial aid 
dollars influencing student behavior. Moreover, the dollars invested in these programs 
have a large return on investment for state and federal governments through increased 
student persistence and credential attainment as well as increased income tax revenue 
(Anderson, 2020; Denning et al., 2019).  
Because the form that general operating and financial aid appropriations come in 
and the overall purposes of both strategies vary, it is difficult, if not impossible, to 
determine the appropriate ratio of total higher education funding each should receive. 
However, because state operating appropriations serve to support the entire mission of 
institutions, contribute to the overall quality of the education experience, and directly 
impact student access and success, support for state financial aid programs should not 
come at the expense of general operating support. 

2.	State Funding Equity Audit. In a recent report, Hillman (2020) proposes that 
policymakers should consider conducting funding-equity audits in order to 
understand current trends in state funding, gaps in funding between institution types, 
and how these patterns overlap with race- and income-based patterns of student 
enrollment. While there are significant challenges to isolating the instructional 
spending at institutions as Hillman recommends, the exercise could still provide new 
and useful information for policymakers to consider. Hillman stresses that states should 
be transparent about the results of these audits and make the audits widely accessible 
to the public. Readers interested in learning more about what a state funding equity 
audit might look like and how policymakers could use such an audit to address current 
funding inequities in their states should read Hillman’s recent Third Way report.50

3.	Adjust Funding to Promote Equity, Completions, and Attainment. Ensure institutions 
that serve the bulk of underrepresented students of color and low-income students 
are funded appropriately and attempt to correct historical underfunding. Funding 
allocation models should promote access and success for underrepresented students. 
States should adjust their funding allocation strategies to be consistent with articulated 
state goals of reducing equity gaps and increasing educational attainment. Prioritizing 
increases to the base allocation for institutions serving the state’s priority populations 
(e.g., students of color, low-income students, and adult learners) will help achieve 
these goals. 

4.	Alternative Revenues Matter. Decreases in state appropriations lead to cuts 
in institutional spending on services that are essential for student success (e.g., 
instruction, academic support, student services). Since public four-year institutions, 
particularly research universities, have a wider range of alternative revenue sources 
(e.g., increasing tuition, increasing enrollment of out-of-state students), community 
colleges experience the most detrimental cuts to institutional expenditures as a result 
of declining state appropriations. States should consider all institutional revenues and 
make strategic decisions regarding state appropriations in concert with decisions about 
tuition rates and out-of-state tuition caps. 

50.	 Hillman, N. (2020). Why rich colleges get richer & poor colleges get poorer: The case for equity-based funding in higher education. 
Washington, DC: Third Way. 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://www.thirdway.org/report/why-rich-colleges-get-richer-poor-colleges-get-poorer-the case-for-equity-based-funding-in-higher-education
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5.	Financial Aid Messaging Matters. There is currently a tradeoff between targeting 
financial aid funds to those who would be most influenced by receiving additional aid 
dollars (e.g., low-income students) and the messaging of simple eligibility requirements 
(e.g., state and local promise programs). It may behoove states who are able to fully 
or mostly fund their need-based financial aid to invest resources in marketing the 
program to students who have traditionally been unaware of state and even federal 
aid. In fact, research by Gurantz (2018) suggests these types of initiatives for targeted 
aid can be successful.

6.	Student Supports Matter. The financial aid programs that are most successful invest in 
aid dollars as well as in supports for students. For instance, in Tennessee, the free college 
program not only conveys a simple message to state residents, but also provides support 
for students considering college through governmental agencies as well as with significant 
support from philanthropic organizations. Other programs with successful track records, 
such as the Dell Scholars program, invest significant time and money into their students 
(Page et al., 2019b), as does the Susan Thompson Buffett Foundation in Nebraska (Angrist 
et al., 2020), and the ASAP program in a number of states (Miller et al., 2020).

FEDERAL POLICY

While this paper is focused on state funding and policy, the federal government has had an 
increasing role in higher education finance and is uniquely positioned to provide stabilizing 
support and incentives for states to increase funding for higher education. We propose two 
potential federal solutions to the problems discussed in this paper.

1.	A Federal-State Partnership for College Affordability. The economic impact of the 
coronavirus pandemic has already resulted in increasingly strained state budgets 
and, unlike at the federal level, states do not have the ability to run a deficit with their 
budgets. The two levels of government can share financial responsibility for increasing 
government investment in higher education and making college more affordable for 
low-income students. Tandberg et al. (2017) have proposed a measure of affordability 
and a federal-state partnership with this goal in mind. Under this proposal, any 
additional state funding given to support low-income students would be matched with 
federal funds, with a goal of students devoting no more than 10% of their discretionary 
income toward student loan repayment. Readers interested in learning more about 
what this federal-state partnership might look like should read SHEEO’s proposal.51

2.	Title I-Type Program for Higher Education. The federal Title I program provides K-12 
schools serving a large proportion of low-income students with additional funding 
for extra educational services. A parallel grant program could be designed for higher 
education, with eligibility determined based on serving a large share/number of low-
income students or a combination of income- and race/ethnicity-based eligibility 
thresholds. Current K-12 Title I programs require that federal dollars supplement rather 
than replace state and local funding, and a similar requirement could be written into 
a higher education Title I program. Readers interested in learning more about what 
a potential design of such a program might look like should read Third Way’s (Hiler & 
Whistle, 2018) proposed program design.52 

51.	 Tandberg, D., Laderman, S., & Carlson, A. (2017). A federal-state partnership for true college affordability. State Higher Education 
Executive Officers Association. https://sheeo.org/wp-content/uploads/2019/03/Federal-State_Partnership_for_True_College_
Affordability.pdf

52.	 Hiler, T & Whistle, W. (2018). Creating a “Title I” for higher ed. Third Way. https://www.thirdway.org/memo/creating-a-title-i-for-higher-ed

https://sheeo.org/wp-content/uploads/2019/03/Federal-State_Partnership_for_True_College_Affordability.pdf
https://sheeo.org/wp-content/uploads/2019/03/Federal-State_Partnership_for_True_College_Affordability.pdf
https://www.thirdway.org/memo/creating-a-title-i-for-higher-ed
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APPENDIX A
TABLE A1 
GENERAL OPERATING APPROPRIATIONS PER FTE (CONSTANT ADJUSTED $) BY STATE,  
2001-2019 

GENERAL OPERATING PER FTE PERCENT CHANGE

STATE 2001 2008 2012 2018 2019 2001-2019 2008-2019 2012-2019 2018-2019

ALABAMA  $8,611  $10,696  $6,680  $6,414  $6,410 -25.6% -40.1% -4.0% -0.1%

ALASKA  $14,065  $15,304  $14,660  $14,607  $15,435 9.7% 0.9% 5.3% 5.7%

ARIZONA  $8,678  $8,835  $5,546  $5,275  $5,210 -40.0% -41.0% -6.1% -1.2%

ARKANSAS  $9,441  $9,199  $7,510  $7,149  $7,232 -23.4% -21.4% -3.7% 1.2%

CALIFORNIA  $8,867  $7,662  $5,267  $7,649  $8,107 -8.6% 5.8% 53.9% 6.0%

COLORADO  $5,796  $4,130  $2,718  $3,547  $3,849 -33.6% -6.8% 41.6% 8.5%

CONNECTICUT  $11,356  $10,320  $8,074  $8,153  $8,185 -27.9% -20.7% 1.4% 0.4%

DELAWARE  $8,117  $7,240  $5,412  $5,246  $5,096 -37.2% -29.6% -5.8% -2.9%

FLORIDA  $8,886  $6,627  $4,653  $6,232  $6,293 -29.2% -5.0% 35.3% 1.0%

GEORGIA  $12,358  $9,128  $6,181  $7,497  $7,653 -38.1% -16.2% 23.8% 2.1%

HAWAII  $10,058  $12,537  $9,312  $13,345  $14,632 45.5% 16.7% 57.1% 9.6%

IDAHO  $13,176  $11,911  $6,976  $9,649  $9,706 -26.3% -18.5% 39.1% 0.6%

ILLINOIS  $11,709  $10,747  $11,663  $13,767  $14,111 20.5% 31.3% 21.0% 2.5%

INDIANA  $8,431  $6,241  $4,951  $5,026  $4,990 -40.8% -20.0% 0.8% -0.7%

IOWA  $10,860  $8,200  $5,716  $6,157  $6,241 -42.5% -23.9% 9.2% 1.4%

KANSAS  $10,665  $8,154  $6,551  $6,608  $6,815 -36.1% -16.4% 4.0% 3.1%

KENTUCKY  $11,747  $9,209  $6,981  $6,373  $6,120 -47.9% -33.5% -12.3% -4.0%

LOUISIANA  $7,029  $8,501  $5,210  $3,880  $3,786 -46.1% -55.5% -27.3% -2.4%

MAINE  $9,641  $7,639  $6,705  $7,443  $7,403 -23.2% -3.1% 10.4% -0.5%

MARYLAND  $8,954  $7,410  $6,150  $7,302  $7,544 -15.7% 1.8% 22.7% 3.3%

MASSACHUSETTS  $10,917  $8,454  $6,026  $7,342  $7,494 -31.4% -11.4% 24.4% 2.1%

MICHIGAN  $11,070  $7,662  $5,735  $6,995  $7,130 -35.6% -6.9% 24.3% 1.9%

MINNESOTA  $9,651  $7,962  $5,371  $7,141  $6,885 -28.7% -13.5% 28.2% -3.6%

MISSISSIPPI  $10,334  $9,637  $6,923  $6,390  $6,279 -39.2% -34.8% -9.3% -1.7%

MISSOURI  $11,972  $9,182  $6,682  $6,499  $6,572 -45.1% -28.4% -1.7% 1.1%

MONTANA  $6,309  $6,425  $5,460  $6,261  $6,381 1.1% -0.7% 16.9% 1.9%

NEBRASKA  $12,642  $9,396  $8,344  $9,851  $9,922 -21.5% 5.6% 18.9% 0.7%

NEVADA  $8,439  $10,014  $6,409  $6,596  $6,736 -20.2% -32.7% 5.1% 2.1%

NEW HAMPSHIRE  $5,349  $3,899  $1,905  $2,826  $2,871 -46.3% -26.4% 50.7% 1.6%

NEW JERSEY  $9,375  $7,846  $6,049  $5,253  $5,339 -43.1% -32.0% -11.7% 1.6%

NEW MEXICO  $9,535  $11,634  $8,846  $10,774  $11,626 21.9% -0.1% 31.4% 7.9%

NEW YORK  $7,326  $7,578  $6,454  $7,750  $8,044 9.8% 6.2% 24.6% 3.8%

NORTH CAROLINA  $12,803  $12,369  $9,511  $10,261  $10,528 -17.8% -14.9% 10.7% 2.6%

NORTH DAKOTA  $7,384  $7,290  $8,316  $8,059  $8,200 11.0% 12.5% -1.4% 1.7%

OHIO  $9,226  $6,685  $5,288  $6,223  $6,021 -34.7% -9.9% 13.9% -3.2%

OKLAHOMA  $10,168  $9,328  $7,300  $5,636  $5,597 -45.0% -40.0% -23.3% -0.7%

OREGON  $7,688  $5,964  $3,981  $5,935  $6,129 -20.3% 2.8% 54.0% 3.3%

PENNSYLVANIA  $8,372  $6,103  $3,608  $3,914  $3,944 -52.9% -35.4% 9.3% 0.8%

RHODE ISLAND  $9,087  $6,640  $5,623  $5,798  $5,866 -35.4% -11.7% 4.3% 1.2%

SOUTH CAROLINA  $7,519  $6,280  $3,251  $4,236  $4,587 -39.0% -27.0% 41.1% 8.3%

SOUTH DAKOTA  $8,546  $7,226  $5,369  $6,103  $6,097 -28.7% -15.6% 13.6% -0.1%

TENNESSEE  $8,841  $8,741  $5,235  $6,880  $7,020 -20.6% -19.7% 34.1% 2.0%

TEXAS  $9,254  $9,644  $7,441  $7,698  $7,611 -17.8% -21.1% 2.3% -1.1%

UTAH  $8,314  $8,722  $5,848  $7,305  $7,470 -10.2% -14.4% 27.7% 2.3%

VERMONT  $3,485  $2,999  $2,555  $2,481  $2,449 -29.7% -18.4% -4.2% -1.3%

VIRGINIA  $8,472  $6,413  $4,221  $4,944  $5,089 -39.9% -20.6% 20.5% 2.9%

WASHINGTON  $7,495  $7,217  $4,170  $5,943  $6,279 -16.2% -13.0% 50.6% 5.7%

WEST VIRGINIA  $6,785  $6,430  $4,667  $3,729  $4,027 -40.7% -37.4% -13.7% 8.0%

WISCONSIN  $9,969  $7,953  $6,324  $6,055  $6,255 -37.3% -21.3% -1.1% 3.3%

WYOMING  $12,949  $16,951  $14,766  $16,725  $17,506 35.2% 3.3% 18.6% 4.7%

U.S.  $9,547  $8,377  $6,187  $7,224  $7,388 -22.6% -11.8% 19.4% 2.3%

NOTES: 
1.	 General operating is the portion of state and local support appropriated directly to public institutions for the purposes of general 

operations.
2.	 Full-time equivalent (FTE) enrollment converts student credit hours to full-time, academic year students, but excludes medical students.
3. 	Constant dollars adjusted by the Higher Education Cost Adjustment (HECA). Adjustment factors to account for interstate differences 

include the Cost of Living Index (COLI) and Enrollment Mix Index (EMI).
SOURCE: State Higher Education Executive Officers Association, State Higher Education Finance Data (https://shef.sheeo.org) 

https://shef.sheeo.org
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TABLE A2 
STATE GRANT AID (CONSTANT ADJUSTED $) BY STATE, 2001-2019 

STATE GRANT AID (IN MILLIONS) PERCENT CHANGE

STATE 2001 2008 2012 2018 2019 2001-2019 2008-2019 2012-2019 2018-2019

ALABAMA  $13.48  $31.09  $26.30  $120.74  $93.91 596.6% 202.0% 257.1% -22.2%

ALASKA  $1.88  $0.70  $5.70  $14.74  $13.61 622.0% 1833.6% 138.6% -7.7%

ARIZONA  $4.46  $14.58  $17.65  $28.54  $27.26 511.1% 87.0% 54.5% -4.5%

ARKANSAS  $72.32  $55.51  $214.01  $148.18  $135.92 88.0% 144.8% -36.5% -8.3%

CALIFORNIA  $564.06  $794.18  $1,360.74  $1,784.18  $1,761.69 212.3% 121.8% 29.5% -1.3%

COLORADO  $80.90  $91.87  $80.01  $127.23  $138.31 71.0% 50.6% 72.8% 8.7%

CONNECTICUT  $56.16  $64.67  $49.13  $29.06  $27.46 -51.1% -57.5% -44.1% -5.5%

DELAWARE  $2.34  $19.36  $20.99  $20.31  $20.64 780.4% 6.6% -1.7% 1.7%

FLORIDA  $461.62  $658.51  $557.00  $710.23  $852.52 84.7% 29.5% 53.1% 20.0%

GEORGIA  $515.77  $658.73  $693.74  $862.16  $918.65 78.1% 39.5% 32.4% 6.6%

HAWAII  $0.64  $0.39  $3.36  $3.75  $3.59 460.8% 819.7% 6.6% -4.3%

IDAHO  $1.99  $9.92  $8.21  $13.71  $16.23 714.4% 63.7% 97.7% 18.4%

ILLINOIS  $590.42  $511.80  $492.80  $399.38  $390.10 -33.9% -23.8% -20.8% -2.3%

INDIANA  $182.85  $292.87  $316.18  $382.36  $356.48 95.0% 21.7% 12.7% -6.8%

IOWA  $86.53  $77.61  $69.99  $65.32  $63.93 -26.1% -17.6% -8.7% -2.1%

KANSAS  $21.43  $25.52  $22.37  $19.26  $19.15 -10.7% -25.0% -14.4% -0.6%

KENTUCKY  $115.16  $257.20  $249.90  $270.80  $285.93 148.3% 11.2% 14.4% 5.6%

LOUISIANA  $152.12  $185.07  $247.22  $353.57  $358.03 135.4% 93.5% 44.8% 1.3%

MAINE  $18.30  $21.22  $17.06  $15.00  $15.17 -17.1% -28.5% -11.0% 1.2%

MARYLAND  $66.28  $106.25  $89.97  $93.63  $89.00 34.3% -16.2% -1.1% -4.9%

MASSACHUSETTS  $151.02  $89.18  $84.61  $80.93  $85.36 -43.5% -4.3% 0.9% 5.5%

MICHIGAN  $182.78  $266.17  $113.43  $136.78  $135.56 -25.8% -49.1% 19.5% -0.9%

MINNESOTA  $193.99  $201.55  $181.53  $220.62  $230.97 19.1% 14.6% 27.2% 4.7%

MISSISSIPPI  $38.61  $35.09  $32.73  $45.86  $51.27 32.8% 46.1% 56.6% 11.8%

MISSOURI  $80.02  $160.38  $131.88  $147.01  $152.21 90.2% -5.1% 15.4% 3.5%

MONTANA  $5.35  $5.84  $8.06  $0.51  $0.50 -90.7% -91.5% -93.8% -2.2%

NEBRASKA  $9.79  $16.42  $18.89  $21.34  $20.17 106.2% 22.9% 6.8% -5.5%

NEVADA  $22.96  $53.89  $67.51  $50.41  $53.88 134.7% 0.0% -20.2% 6.9%

NEW HAMPSHIRE  $2.08  $4.15  $-    $0.01  $4.43 112.3% 6.5% * 47901.1%

NEW JERSEY  $270.28  $321.33  $358.34  $427.62  $430.53 59.3% 34.0% 20.1% 0.7%

NEW MEXICO  $65.25  $92.52  $116.07  $85.69  $85.03 30.3% -8.1% -26.7% -0.8%

NEW YORK  $791.76  $788.30  $857.12  $775.20  $726.67 -8.2% -7.8% -15.2% -6.3%

NORTH CAROLINA  $265.84  $416.64  $435.42  $375.76  $371.24 39.6% -10.9% -14.7% -1.2%

NORTH DAKOTA  $1.87  $4.90  $16.27  $21.84  $20.65 1003.0% 321.1% 26.9% -5.4%

OHIO  $299.12  $350.24  $139.30  $159.64  $150.63 -49.6% -57.0% 8.1% -5.6%

OKLAHOMA  $56.14  $108.72  $123.87  $117.06  $109.93 95.8% 1.1% -11.2% -6.1%

OREGON  $27.76  $39.44  $45.99  $77.52  $84.86 205.7% 115.1% 84.5% 9.5%

PENNSYLVANIA  $482.62  $559.90  $505.84  $406.34  $377.24 -21.8% -32.6% -25.4% -7.2%

RHODE ISLAND  $8.81  $17.53  $13.44  $9.50  $9.28 5.3% -47.0% -30.9% -2.2%

SOUTH CAROLINA  $158.38  $384.73  $394.35  $434.37  $437.98 176.5% 13.8% 11.1% 0.8%

SOUTH DAKOTA  $-    $3.28  $5.20  $6.63  $7.05 * 114.7% 35.5% 6.3%

TENNESSEE  $53.51  $403.00  $485.27  $513.91  $487.55 811.2% 21.0% 0.5% -5.1%

TEXAS  $193.56  $715.84  $817.99  $1,027.09  $1,100.91 468.8% 53.8% 34.6% 7.2%

UTAH  $5.48  $14.57  $11.14  $16.49  $19.44 254.7% 33.5% 74.5% 17.9%

VERMONT  $19.97  $22.84  $21.81  $18.56  $18.46 -7.5% -19.2% -15.4% -0.5%

VIRGINIA  $188.75  $236.30  $250.28  $525.77  $567.37 200.6% 140.1% 126.7% 7.9%

WASHINGTON  $141.07  $235.64  $313.06  $341.03  $357.41 153.4% 51.7% 14.2% 4.8%

WEST VIRGINIA  $28.98  $105.02  $123.54  $107.07  $91.83 216.9% -12.6% -25.7% -14.2%

WISCONSIN  $123.60  $132.82  $139.38  $133.42  $132.28 7.0% -0.4% -5.1% -0.9%

WYOMING  $-    $0.23  $20.17  $20.41  $20.48 * 8941.1% 1.5% 0.3%

U.S. $6,878.07 $9,663.54 $10,374.85 $11,766.52 $11,928.74 73.4% 23.4% 15.0% 1.4%

NOTES: 
1.	 State grant aid includes all scholarship and grant aid awarded to undergraduate and graduate students, including the small portion 

of aid allocated to non-public institutions.
2.	 Constant dollars adjusted by the Higher Education Cost Adjustment (HECA). Adjustment factors to account for interstate differences 

include the Cost of Living Index (COLI) and Enrollment Mix Index (EMI).
3.	 Asterisks (*) indicate a state not allocating any grant aid in one or both years of the percent change calculation.
SOURCE:	 National Association of State Student Grant and Aid Programs. 2001 through 2018 data pulled from NASSGAP’s Annual  

	 Survey data query tool. 2019 pulled from Table 3 History: 2004-2019. 

https://www.nassgapsurvey.com/customquery/CQB01ListQueries.aspx
https://www.nassgapsurvey.com/table3_history_2004-2019.xlsx
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APPENDIX B

HAS STATE HIGHER EDUCATION FUNDING REALLY DECLINED?

Recent reports have used SHEEO’s data to question whether state funding for higher education 
has truly declined over time. State higher education finance data can be looked at in many ways 
(per FTE, per capita, as a percentage of state budgets, including or excluding certain funds, using 
different inflation adjustments, and in comparison to different points in history). Most reasonable 
analyses show a state funding decline, but data can be cherry-picked to support a different 
narrative for those with an agenda. Figure 1 below shows a sample of different higher education 
metrics that can be used for trend analysis. While the metrics differ in their cumulative change 
over time, the overall trends are largely stable, with increases during economically prosperous 
times and sharp declines during economic recessions. All metrics show a net decline in funding 
over time, although the decline differs in size. The largest declines across all metrics occurred 
during the Great Recession. Note that due to data limitations, all metrics dating back to 1980 
include financial aid, which has increased over time, unlike general operating appropriations. 

TABLE B1
COMPARING CUMULATIVE PERCENT CHANGE IN MULTIPLE MEASURES OF STATE SUPPORT 
FOR PUBLIC HIGHER EDUCATION OVER TIME
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A.	State Education Appropriations Per Capita (Inflation Adjusted)

B.	 State Education Appropriations Per FTE (Inflation Adjusted)

C.	State General Operating Per Capita (Inflation Adjusted)

D.	State General Operating Per FTE (Inflation Adjusted)

E.	 State General Operating Per $1,000 Personal Income

F.	 State Education Appropriations Per $1,000 Personal Income

NOTES: 

1.	 The most recent data for funding per capita and per $1,000 of personal income are fiscal 2018.

2.	 All measures exclude local appropriations. State education appropriations include financial aid, while state general operating 
appropriations do not. General operating appropriation data are not available until 2001. 

3.	 Funding per FTE and per capita are in constant dollars adjusted by the Higher Education Cost Adjustment (HECA).

SOURCE:	State Higher Education Executive Officers Association, State Higher Education Finance Data (https://shef.sheeo.org)

https://shef.sheeo.org
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While the type of metric used is important, much of the difference in analyst’s views of the current 
status of state funding for public higher education comes from the use of different time frames. 
SHEEO regularly compares today’s data to prior years in even increments (1, 5, 10, 15, 20, and 25 
years) but also includes comparisons to pre-recession levels to demonstrate the magnitude of 
declines in higher education during economic recessions. In general, it is most appropriate to 
compare the current year to prior years at a similar point in the economic cycle. The latest data 
from 2019 represents a high-point prior to a recessionary year (2020), and is most appropriately 
compared to past pre-recession high points like 2001 and 2008. Some analysts exclude all 
comparisons except to 1980, the first year in the SHEF dataset. However, 1980 is a poor starting 
point: it was a recession year, and per-student funding in 1980 had declined approximately 7.4% 
since 1978. Regardless, today’s per-student funding remains below pre-recession funding levels 
in all but one year since 1980. 

Inflation indices can also impact the interpretation of trends over time. SHEEO’s analyses of higher 
education funding generally use the Higher Education Cost Adjustment (HECA), an inflation index 
specific to service-based industries. However, we also examine changes in higher education 
funding using the Consumer Price Index (CPI), and inflation index for consumer goods. The 
indices are extremely similar over time but result in small differences when viewed over long 
periods of time. It is important to understand when it’s appropriate to use each inflation index 
(i.e. for a consumer versus state perspective). Both HECA and CPI measure increases in the price 
of certain items over time. CPI is focused on consumer goods like milk and gasoline and does 
not show the true impact of inflation in service areas that rely more heavily on personnel than 
consumer goods. Higher education is a service: about 75% of the cost of higher education goes 
to personnel, so we weight our inflation index accordingly with 75% personnel costs and 25% 
non-service goods. The personnel costs in HECA are not specific to higher education employees 
and it is not self-referential. The inclusion of personnel is important because, unlike manufactured 
goods, personnel do not get more efficient and begin to cost less over time. Inflation indices like 
CPI do not correct for this disparity between goods and services (also known as cost disease).
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